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" FOREWORD

Acharya Negarjuma Un’iygﬁ:y," since its establishment in 1976, has been moving ahead in the

path of academnc excellenoe, offering a variety of courses and research contributions. The University
achieved u;eognition as one of the eminent universities in the country by gaining A grade from the
NAAC 2016. At pmmfAcha'x‘y; Nagarjuna University is offering educational opportunities at the
UG, PG levels to students of 447 affiliated colleges spread over the two districts of Guntur and

The Universiy had started the Centre or Distance Education in 2003-04 with the aim to bring

Higher education within the resch of all, The Ceatre bas boen exteading services to those who cannol

join in oollegeQ; ‘_cannot afford (he exorbitant fees as l_-egula_x students, and to housewives desirous of

pursuing higher studies fov‘stu&:‘l,y}'B.A.,' B.Com, and B.Sc., Courses at the Dogree level and M.A.,
© M.Com., M.Sc, M.B.A, and LL.M. courses at the PG level.

For bdtet t;ndcrsmiiding by students, self-instruction materials have been prepared by eminent
ahd experime@d teachers The ‘lessons have been prepared with care and expertise. However
constructive ideas and scholarl'y;;vsuggutions are welcome from students and teachers. Such ideas will
-be-incmpomed. for the gmncr efficacy of the distance mode of education. For clarification of doubts

and feedback, Weekly classes and contact classes are arranged at UG and PG levels respectively.

I wish tM‘Mmm who pursue higher education through Centre for Distance Education will not

only be personally benefited by improving their qualifications but also strive for nation’s growth by

" being a membor in Knowledge society 1 hope that in the years to come, the Cetre for Distance
Education will grow in strength- by introducing new courses, catering to the needs of people. |
congratulate ‘all the Directors, Academic coordinators, Editors, Lesson - Writers, end Academic
Counsellors and Non-teaching staff of the Centre who have béen extending their services in these

endeavours.

Prof. Raja Sekhar P.
Vice - Chancellor (FAC)
Acharya Nagarjuna University
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UNIT—1I
INDIAN DIETETICS

ASSOCIATION, DIETICIAN AND

DIETETICS

‘OBJECTIVES.

After going through the unit, students will be able to:
understand the composition, functioning, juridiction etc., of Indian Dxetetlcs
Association;
define and classily the dietician;
state the responsibilities of dictician;
discuss the code of ethics and obligations of dietician;
classify the foods as well as know the concept of preparation of normal dtet

state the principles used in the formulation of therapeutical diets. '

STRUCTURE

1.1 Introduction
1.2 History of Dietetics
1.3 Indian Dietetics Association
1.4 The Indian Dietetic Association Constitution
1.5 Dietician
— Definition of Term Dietician
- Classifications
- Qualification
- Responsibilities
— Code of Ethics and Obhgatlons
1.6 Dietetics
1.7 Classification of Foods
1.8 Diet Therapy and Preparation of Normal Dtet
— Type of Diets

1.9 Principles in Formulation of Therapeutic Diets and Factors to Be Con51dered for
Therapeutic Diet :

1.10 Summary

1.11 Glossary

1.12 Review Questions

1.13 Further Readings
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v (.'lilii(.'a/ Nwrilion and : 1'1 INTRODUCTION

- Dietetics
' B Dletencs (from the Greek diaita, meaning “mode of life”) has been
o 1mp11cated m the cause, cure and prevention of disease from earliest recorded
1 history. The prqfesswn of dietetics, which is based on the philosophy that optimal
|- nutrition is essential for the health and well-being of every person, is concerned
1 with the science of human nutritional care; the practice of dietetics involves the
. fapplicatiOn Qf"knowledge aboul nutrition. Dieticians may specialize in various

NOTES

areas, including general practice, administration of dietetic services, community
. .nutrition, cliﬂical nutrition and nutrition education.

1 2 HISTORY QF DIETETICS

In'the hlstory of dietetics we discuss three narrative overviews of dietetics

from its beginnings until after the cnd of the mediaeval and then Renaissance
| periods in Burope; of nutrition science in its first phase from its beginnings in the
. mld—nmeteenth century until the middle of the twentieth century, with reasons
fur its rise; emd of nutrition science in its second phase in the second half of the_
| twentieth centuw, with reasons {or ils decline.

,"4000 BCE—-1850 CE. Tue Furri.iep Lirk

The fu‘st known teachings on nutrition and health are African, The Egyptian
Imhotep gave accounts of the use of food as medicine about 6000 years ago.
Traditional Chinese teachings from those of the “Yellow’ Lmperor Huang Ti around
'| 2500 BCE, and of the Indian Ayurvedic tradition, also stress the importance of
specified dietary patterns, foods and drinks, and plants with medicinal qualities,
' to prevent and treat disease and also as ways to a spiritually, morally, emotionally

and mentally enlightened life.

‘ From the beginnings of recorded history and in Europe up to and beyond

the mediaeval era, teaching and practice on food, nutrition and health have been
deep and broad. In what is now Lurope, Pythagoras, Heraclitus, Alamaeon,
Hippocrates, Celsus, Dioscorides, Plotinus, Pliny the Elder, Plutarch and Porphyry,
| as- well as other Greek, Roman and other phllosophers, physigians and teachers
| who laid foundations for Western science and medicine, .developed inductive
and deductive systems of thinking about food and healt between 600 BCE and
| 300 CE: Thee flowcring of Arab culture between the eighth and the twelfth
| centuries CE included comparable tcachmgs of Rhazes, [bn Botlan, Tbn Sina Abu
Ali Al Husain (Avicenna) and Moses Maimonides, Jewish physician to Salah al-
Din (Saladm) these also became synthesised in ‘The Regime of Health' treatise of
| the first major medical school in Europe at Salemo published as from 1100 CE
.and one of the first books to be printed.

2 Self-Instructional Material ]



Originally ancient philosophies of the fulfilled life, of which teachings on

diet and nutrition are an integral part, persisted in Europe through the Renaissance

period and up to the period of the ‘Enlightenment’ of the eighteenth century.
Indeed, they still persist in many parts of the world, as do those of oral societies

that have developed systematised concepts of food and nutrition within ~r'_t‘;\nftural
environments. The Greek term diaita means ‘way of life’ or ‘way of beingf"f,“ar\d
the term ‘diet’ was used in this sense in treatises and handbooks until _fécen_t
times in Europe. Human health and welfare are seen ecologically, in the context

of the whole living and physical world, the ‘great chain of being’. Their written

records resonate with some of the writings now found in the ‘healing and nutrition’
sections of bookstores and ‘wholefood’ emporiums. ;

1850-1950 CE. THE BIGGER THE BETTER

In post-mediaeval and Renaissance Europe, and then in the USA and-other
technologically developing countries, human beings and all other living things
became identified as marvellous machines, by analogy.with clocks, pumps, trains,
or other forms of engineering. Study of life itself, and of consciousness and vitality,

became seen as metaphysical. Aspects of humanity other than the physical‘_we'r'e,

excluded by the rising sciences, within the context of a dominant ideology based
on principles of political and economic power and growth. - s

Science was used to master nature. Massive machines and men hav',e'?been
better able to create material wealth, exploit the living and physical world, defeat
other powerful nations, and dominate less technically developed peoples. Anything

that moves faster and grows bigger was identified for this reason as better - and '

healthier. Scientists interested in the ways of nature and in what it means to be

alive were dismissed as ‘ vitalists’ and ‘nature philosophers’ and such terms became |

phrases of abuse.

Nutrition science in its modern formdates from the early to mid-niﬁéteent’hi-

century; it had the effect of creating dietetics as a separate paramedical proféﬁsiori-.
The first generations of physiologists, biochemists and physicians who 'ci*e_ated

nutrition science along the lines of the disciplines in which they were trained,

believed they could change the world. So they did, once governments and industry

endorsed their ideas. The dimensions of nutrition narrowed but ts scope widened.

{t became less a philosophy of life, more an instrument of state.

CHEMISTRY AND REVOLUTION

The German chemist Justus von Liebig, building on the work of Antoine |
[.avoisier, Franc,ois Magendie, Jons Berzelius, William Prout, Gerrit Mulder _and'
sthers, who worked most of his productive life in Giessen, was a fou’x'jder of-

biochemistry, and was the founder of nutrition as a biochemical science. His f‘s."c'amp

10
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Divtotins on public affairs is comparable with that of Louis Pasteur in the field of

microbiology. Both men possessed astounding energy, both courted the ruling
classes; both smashed the reputations of fellow scientists whose views were holistic
NOTES and ecological; and both facilitated the su premacy of current conventional science
| and practice. Emerged from its alchemical origins, chemistry became the rising
science, and nutrition a biochemical discipline, because von Liebig and his
v followers realised that physiological chemistry (as it was at first termed) could be
used to harness and master nature and to engineer the food systems of
' ’mduelnalmng countries. Von Llelg grasped the significance of protein as the
| chemical compound that accelerates the early growth of plants, animals and
humans. Once protein was isolated and identified as the primary or master
nutrient and so the nutritional expression of the dominant European ideology,
food systems cngineered to emphasisce animal protein had the power to change

the world, as they have done.

The science of nutrition in its first period, roughly between 1850 and 1950,
| was harnessed by governments. of the great Curopean powers and the USA to
| increase the yield of food from plants and animals, and to build up their human
resources, when more and more factory workers and foot soldiers were needed
| to increase national advantage and to service industrialisation and imperialism.
In the most-powerful European countries, philanthropists and politicians were
- united in their interest in nutrition. Both were preoccupied with the condition of
| the poor, partly for fear of uprisings of enraged ideologues and under-classes.
| “Many have‘vd»ied of starvation, where long-continued want of proper nourishment
‘has called forth fatal illness, when it has produced such debility that causes which
- might otherwwe have remained inoperative brought on severe illness and death.
| The English working, class men call this “social murder”. This is Friedrich Engels
| writing in 'thé mid-1840s; in 1848 he and Karl Marx were in Germany fomenting
| 'the .revvdlutions that swept through continental Europe.
"Nﬁt'ritioh,scibentists have taken a deep or broad view of their work and its
imp]icatib'ns since the beginnings of the discipline in the early nineteenth
century; as have their predecessors, whose teachings and writings laid the
foundations of dietetics as an empirical discipline. In the firgf years of the
‘twenty-first century, the or{gilual vision and scope of nutrition science and
of féod and nutrition policy are being revived.”
It was then that von Liebig and his followers throughout Furope and then
-1 the USA bldzbhed chemistry as the solution for plant, animal and human breeding,
| and evenas contamlng the secrets of life itself. This was thedime when the priorities
"t‘of chemical nutrition ceased to be conceptual and experimental, -and became
| dictated by social, economic and political factors. Its prescription was protein of

-

4 b@[ﬁlnslrubiional Mareﬂi‘iz_zl»b o
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animal origin. ‘A vastly more important question than even the Vicma{ﬂing- of the

navy. . is that of victualling of the masses at home wrote a British cc}mmeﬁtator.
‘What is al the moment deteriorating the Jower stratum of the population? - the
want of a sufficient supply of nitrogenous food. . .why should we not have meat

too?’

Foop SrcuriTy AND WAR

Nutrition science was in the big time. Its teaching and practice were at first | ..
dominated by Britain and Germany, and later by the USA and Britain. Half the | .

economic growth in the UK and other Western European countries between179() 1o
and 1980 is attributed to improvements in population nutrition, together with
other public health measures such as proper sanitation. Its ifxipelu:ef ’c‘bnt'.inued,‘ o
with early twentieth century experiments identifying a series of diseases whose |-

usual fundamental cause is deprivation and destitution as‘vitamjiflefdéfic_iency .
diseases. In the USA, following Wilbur Atwater’s work on energy and protein, |
Elmer McCollum and others established ‘the newer knowledge ofﬁ;itriti'oh".-ln S
Britain, the prescriptions of John Boyd Orr, Jack Drummond, Hugh Sinclairand |

others were adopted by government as an essentia] part of thé.1939f1945 war |

effort, and the national food system was engineered so as to become more
nourishing. :

Boyd Orr, the most eminent founder of public health nutrifibﬁ, was the |

first director-general of the Food and Agriculture Organiz'a;‘fion oi:f;_fhe-United

Nations (UN) and to date the last nutrition scientist to be a: Nobel laureate — a

Peace Prize for his work advocating equity of world food supplies. While trained

Indian Dietetics
Association. Dietician and
Dietetics

NOTES

as a physician and physiologist, he embraced the environmental, social, economic, | .-

political, ethical and human rights dimensions of nutrition, and ‘pressed its

importance on policy-makers and in the media spotlight.

Boyd Orr had an impact on national public policy in Britaini.in the 1930s
and 1940s comparable with that of von Liebig in the previous century. His
proposals were built into programmes celebrated by Peter Medawar as ‘the best
single example known to me of synergy between science and go{'émmeht’l&
which controlled and shaped the British food supply during the ]939—1945 war,
and were a factor in its outcome. m

Thus, between the mid-nineteenth and the mid—twentiet’h» centuries,
nutrition in its biochemical aspect became applied as part of central government |

policies in Europe and North America. The overall objectives of successive
governments were internal social security, competitive advantage over other

industrialised nations, and world domination. Consequent food m':id nutrition

- policies included legal, fiscal, regulatory and other methods affecting price,
availability and quality. ‘ » o

Self-Instructional Material - S
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SClinical Nutrition and 1 950_2000CE. -"D'ECLINE AND FaLr -
© Dieetics. e . T : T
In the second half of the twentieth century the genie of nutrition was put
back in the bottle. External forces - some global, others with special effect in the
- NOTES USA, the UK and theu spheres of influence - made the theory and practice of
'nutnhon less sxgmflcant and more specialist, and nutrition scientists less confident

and more dafemwe The thrill had gone.

" These' forcee and others explain the paradoxxcal waning importance of
'nutrmon in.a perlod when it became evident that food and nutrition modifies
.the risk of those chronic diseases that are now the major immediate causes of
premature dls1b1hly and. death throughout the world. Many of these forces do
not apply only to the science of nutrition and to nutrition and food policy. They
can be 1deritified under the headings of complacency, oligarchy, cacophony,
technocracy and- 'vi‘élvéo]ogy.

Complacency
1. ?C‘?)nqucsl"- of nulritional deficiencies

" After the 1939-1945 World War it was generally agreed that human nutrition
was no longer a sﬁbject worth serious scientific attention. Jack Drummond wrote:
‘There is no problem of nutrition in Britain today. . . The position is perfectly
dear-cut Donald ‘Acheson, who in the 1980s as Chief Medical Officer controlled
UK off1c1al nulnhon policy commiitees, said when he was a medical student in
the late 1940s: “There were no remaining problems in human nutrition. . . All
that was necessary was to eat a good mixed diet. . .avoid obesity and all would be
well’. Problems of Food insecurity and nutritional deficiency remained front-rank

pubhc health prlontles for much of the world, but these were seen mostly as
mundane i issues of food supply, emergency aid or clinical intervention.

’Conque«t of zn/eclzom diseases

ComCJdentallv antibacterial drugs were first manufactured on a mass scale
| in the 1939-1 945 war. In the 1950s and 1960s the first generations of antibiotics
proved successful treatment for many transmissible diseases, and so seemed to
prove the germtheorv of Louis Pasteur, Paul Ehrlich and others: not only that
most (if not all) dlseases are caused by microbes, but also that they can be cured
by antlmlcroblal drugs In the professional and lay mind diseases have become
confused with external agents, needing aggressive intervention with
pharmaceuticals administered by physicians. The discovery of the therapeutic
| power of antimicrobials, and thus the spectacular growih of the pharmaceutical .
industry, has led to the ascendancy of modern medicine and therefore to the
decline of public health and of social and environmental aspects of nutrition.

6  Self-instructional Material
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Oligarchy

3. Maintenance of government control

Between 1939 and 1945 democracy was modified or suspende'_c_i' in those
countries fighting a war of national survival. National food supplies were shaped
by government-appointed committees of civil servants, industrialists and scientists
whose main task was to increase production and ensure food and nutrition
security. Having got into the habit of secretive policy-making, the UK ngemment
maintained this closed committee system into the 1970s; and perhaps because of
the freak chance that Margaret Thatcher was an industrial food chemist by training

(having devised cake fillings before she entered politics) also throughout the 1980s. |

Many senior nutrition scientists advised government, subject to the Official Secrets
Act. If they attempted to question any aspect of the national food system, their
(indings were ignored, overturned, suppressed or denounced. : :

4. International agency unaccountability

The victorious nations who controlled the newly formed UN spﬁééifiedi't}\at .

its policies on food and nutrition should focus on increased industria’li_satiori and
production of food in rich countries; and programmes whose stated purpose was
to achieve food security and to control and treat nutritional deficiencies inb_'poor
countries. Until the 1990s the UN system was unresponsive to the evidence causally

linking inappropriate food and nutrition to major chronic diseases. Remoteness |
of the UN agencies is as nothing compared with that of the World Bank, the |
International Monetary Fund and the World Trade Organization, whose policies

and programmes, which increasingly shape global food systems, are commonly
seen as an extension of the foreign and trade policies of the most powerful nations.
Cacophony

5. Unexplained policy U-turns

In the 1950s and 1960s it was said ‘that fat should ‘provide atf’ife'i'a_st 25 per ‘

cent of the calorie value of the diet’ and ‘it is appropriate to increase thié'pi'opbrtion
to about 35 per cent’. From the 1960s the recommendation went from more to
less: ‘consumption of fat should be cut to 30% or 30-35% of caloriéié} :'and' from
1990 on a global basis to 15-30% of calories19,20,31. The explanatibh, that the

shift reflected changed priorities from prevention of deficiencies to prevention of 1

obesity and heart disease, was never successfully communicated to p_pli'ticians or

the public. Also demoralising to the profession was the ‘great protein :fi'ascp‘i the |
massive recalculation of human protein requirements in the 1970s which ‘at the |
stroke of a pen’ closed the ‘protein gap’ and destroyed the theory of -,pa_qd_e;qu o

‘protein malnutrition’.

Indian Dieletics
Association, Dietician and.
Dietetics
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6'Mkzrkeiin§ and"u'd'vertiqing babble

-The spend ‘on marketing and advertising of the largest food and drink
manutacturcrs, most of whose lead products have nutritional profiles generally

| agreed to be unhealthy, continues to increase exponentially. The global spend of

Coca-Cola and also of McDonald's was reccntly calculated to be $US 1.4 billion a

 year, Many manufacturers messages conflict with others, and also with those of

food retailers, and most conflict with the findings of nutrition science. Nutrition
adv1ce has been distorted by trade groups protecting the interests of milk, baked
goods, soft drinks, sugar and salt, with massive budgets spent on lobbying
legislators; and also by national and global nutrition foundations controlled or

-influenced by those sectors of industry whose products are energydense, high in

fat, sugar and/or salt

Technocrac_y

| 7. Accelerating specialism

TFrom pos.tg'faduate to Nobel laureate, scientists are expected to undertake

-and publish original work. What this means is an exponential increase of more

and more speaa]xst rescarch and journals. Nutrition scientists are not trained to
see much of the context of their work and few can find the time to do so. Much
research is mmurelv detailed, and a considerable fraction, especially in sensitive
areas, is funded defensively by interested parties such as sectors of the food

| industry.

- The recent drive originating in the USA to give pre-eminent credibility to
the reqults of randomised controlled trials, a type of study whose main use is to

test the efflcacy of drugs would if generally accepted have the effect of vitiating
most: epldemlologual and experimental studies designed to establish causal
'relatlonshlps between food and nutrition, and health and disease.

8. Corrallmg of $cience

_ Ever smce the establishment of ‘Big Science’ in the USA to serve what
President Eisenhower called ‘the military-industrial complex’, the scientific
enterprise has become increasingly interdependent with government and

mdustry, in general and in the biological sciences, including nutrition. Research

scientists are now mostly dependent on funding from government and its agencies
as well as from industry; and research institutes supported by public money are

'graded by ability to raise funds from industry. When such funding comes with
: evpedahons of a result favourable to the funder’s policies, science is degraded

and sc1ent1sts demorahsod Scientists respond to such systematic pressure either

by becommg detached from policy, or else by choosing to court government and
'mdustry fundmg

8  Self-Instructional Material
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[deology

9. Letl the consumer beware

T'he laissez-faire ideology dominant since the 1980s is hostile to iegal flscal
and regulatory intervention in the public interest and to admission"that food,
nulrilion and disease patterns have social, economic and political causes.
Governments have withdrawn from public health, resist interventions de51gned
to improve food systems, and mostly confiné food and nutrition p011c1es to
information and education on prudent’ hfestyle Industry now lists some chemlcal
constituents of processed food on standardxsed ‘nutrition’ labels. The approach
generally adopted by governments is strikingly different from those for control
of smoking of tobacco and drinking, of alcohol, whose supply. and demand are
modified by taxation of price and regulatlon of advernsmg and marketmg

10. Band aid

UN agency programmes designed to eliminate food msecurltv and
deficiency diseases and achieve ‘health for all’ can be developed, maintained-and
sustained only-if dominant nations are genume]y delermined to addrebs the
fundamental causes of deprivation and disease. Instead, as dedmated off1c1als
within the UN system know and sometimes acknowledge, mequalmes between
and within high- and low-income countries are widening and the wealthiést nations

continue to use food trade and aid in order to create increased dependency and |
indebtedness in the South. Aid agencies distribute, sell and promote: food of |
minimum nutritional standard as famine relief, and together with UN agencies | -

distribute and promote nutr monal supplements and foods ‘fortified’ thh \fltamms
and minerals in poor countries.

CONCLUDING REMARK

Nutrition scientists have taken a deep or broad view of the scopé of their |

work and its implications since the beginnings of the discipline in modeérn form
in the early nineteenth century; as have their predecessors whose teachings and
writings laid the foundations of dxetencs as an empirical discipline, and *hence
nutrition as a modern science. :

The scope of conventional nutrmon in its second phase in the second half
of the twentieth century has been reduced and confined. This decline should be
seen as historical, albelt not yet defunct

1.3 INDIAN DIETETICS ASSOCIATION

In 1963, a band of nutrnhombts dietitians and workers in the allied health

fields resolved to form a suentlfm body to hlghhght the importance of dietetics

and nutrition in the mamtename of health, and in the prevention and treatment | s

- Indian Dietetics
Association, Dietician and
" Dietetics

NOTES
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Clinical Nutrition and

Ditetics of diseases. Thus, the Indian Dietetic Association was founded, with Prof. Kalyan
C.

Bagchi as Secretary and Dr:C. Gopalan as President. The assogiation was a(fxllated
to.the Intematlonal congress of Dietetics in 1975.
NOTES »
: ;AJMS AND OB]ECTIVES OF THE ASSOCIATION
. To promotc the cause of science by encouragmg the spirit of active purquxt
- of knowledge and original scientific research particularly in the field of
Nutrition and Dietetics.
o To facilitate social, scientific and cultural fellowship and cultivation of
goodwill ‘among its members.
e To promote close contact and interaction between persons following
~ different branches and thus facilitate the development of a wider outlook
and the integration and application of available scientific knowledge for
the welfare of society.
* "To sa[eguard the interests of sc1enusts genelally and its members in
: parﬁcular and work for their welfare,

".1 4 THE INDIAN DIETETIC ASSOCIATION
CONSTITUTION

: ARTICLE-I

The name. of the Association is the “Indian Dietetic Association” (IDA),
) hereafter called the “ Association”.

'ARTICLE n

~ The Reglstered Office of the Association shall be, for the present, situated

at AE - 645, Sall»Lake City, Kolkata — 700 064 in the State of West Bengal. (How
“did the change of address take place from that mentioned in the Original
‘Constitution? Pléase confirm which is your Original Constitution and Bye -laws,
: as'_have been filed with the Registrar of Societies, West Bengal. I am not touching
this Document i.c., the alleged ‘Constitution’ till you confirm, as changing the
Cbhstit'utioh-mayf-_'requ ire more than just your Association’s approval. I am therefore
' orﬂy changing tﬁé'Bye-laws.)

Awards: '

- Any new Award to be instituted carrier a minimum of Rs.25,000/- as corpus
-fund .and the aWard will be give from the interest accured.

Appomtment of Conqulmtwna

- Auditors can be appointed bx NEC for DA Tax Consultants and Lawyers
- can be appomted as and when the necessity arises.

10 .Sﬂ'e{/ilmtructional A-Ialzr_ial :
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ARTICLE-II

(a)

dietetics.

(b) o facilitate social, scientific and cultural fellowship and cifi_l‘_,tfiVation of | .
goodwill among the Association members. '

(¢) To promote close contact between persons practicing. different
specializations of dietetics and thus facilitate the development of a wider
outiook and the integration and application of avaxlab]e sc1ent1f1c 1
knowledge for the welfare of society. _

(d) 'louphold dietetics as a profession in terms of academic and chrucal trammg
and research. .

fe) 'lo disseminate dietetics information through its official journaﬁi and other '
publications. S

(f) 'lo conduct conventions, seminars, symposia, workshop, ete., for the
promotion of the science of Dietetics. :

(¢) 'Todoand perform any or all other acts, matters and things as are conducwe
to, or incidental to, or necessary for the above objects.

ARTICLE-IV

The aims and objectives of the Association shall be :

lo promote the cause of science by encouraging the spmt of acnve pursuit
of knowledge and original scientific research in the: fxeld of nutrmon and

'I'he Membership of the Association shall be open to all those persons ‘who

quamv under the ellglblllty criteria of the Byelaws.

ARTICLE-V

tor in

The Association shall have the following statutory bodies :
‘The General Body (GB)
'The National Council (NC)

The National Executive Committee (NEC)

Officers of the Association

The composition and functions of these statutory bodies: shall be prov1ded o

the Byelaws.

ARTICLE-VI

such times and places as ‘determined by the Executxve Commxttee S T e L
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Regular meetings of the Association and its statutéry bodies shall be held at |-
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ARTI CLE- VII

Amendments to the Constitution mav be made according to the provision

'of the Reglstranons of Societies Act of 1980 or any act, which may supersede it.

.ARTICLE VII]

I'here shall be awards and prizes instituted by the Association and/or other
donorq

vARTICLE IX

The Assocxatlon may be dissolved through a specific resolution by a three-

_fourths majority of the voting members present at a regular Council meeting or
‘one called speuallv for the purpose after giving the Council members sufficient
.due notice. . -

BYL LAWS

Ru]es and Regulatxons as amended in

SECTION — 1

Headquarters

" The Headquarters of the Association shall presently be situated at AE - 645,

‘Salt Lake Cify, Kolkata ~ 700 064 in the State of West Bengal. However, it can be

moved to another place by a two-thirds majority vote of the Council Members
present and voting at a general or special Council Meeting,

SECTION - 1I .

.2 1 Membf'rsth

There :,hall be the tollowing classes of Memberships: Patron Members,

Honorary Mcmbcxs, Ordinary Members, Associate Members, Life Members,
‘Associate Life Members, Student Members, Corporate Members and Institutional
Members. .

1. Patron (P) :

Patron Membershlp may be conferred on a person :

(a) Of outstandmg merit with national stature who has made significant
contribulions to-the field of dietetics and/or rendored valuable services to the
cause of the Association.

A Patron Member ship shall be unanimously conferred b» the National Executive
Committee (NEC) of the Association.

2. HOI‘IUT(ZT’!/ Membm (FIM) :

'Any person interested in the field of Dietetics and who believes and supports
the aims and objectives of the Association is eligible for Honorary Membership

12 Svel/-'ln._vtruc_ljom( Material
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on a one-time donation of more than Rs. 10,000/- providéd she is nbminétéd by
unanimous vote of the NEC. The name of the donor shall be duly proposed and
seconded for honorary membership by members of the Executive.

3. Ordinary Member (OM) :

A person is eligible for ordinary membershxp if she/he holds a degree in
{oods and nutritional sciences or their specializations and food technology from a

recognized Indian University or its equivalent in other countries, and is w1lhng to

pay the Annual Membership Fee.
4. Associate Member (AM) :

A person is eligible for Associate merfibership if she :

(a) s interested in dietetics and beljeves and supports the aims and objectives'

of the Assoclation; or

(b) Ilasadegreeina field or discipline related/allied to dietetics and nutrition;

or,

(c) Is engaged in teachmg/mstructlng etudents studymg in mstltutlo(\s or

departments of dietetics and/or other nutritional sciences.
(d) And is willing lo pay the Armual Associate Membersh1p Feé
5. Life Mermber- (L M)

Any md1v1dual who 1s ehglble for ordinary membership as laid down by

the Byelaws of the Association may become a Life Member by paymg the One- | |

time Life Membership fee.

6. Assuciate Life Member (ALM) :

Any individual who is eligible for associate membership may become an: ‘
Associate Life Member by paying the One-time Associate Life Membership fee.:

7. Student Member (SM) :

Any student of a diploma ordegree course in dietetics or nutritional sciences

and is willing to pay the Annual Gtudent Membership Fee is eligible for st'udent
membership of the Association.

8. Institutional Membership (IM) :

Any non-governmental organization (NGO) or institution t_éachi_hg» or.'_“v_

disseminating education in dietetics or foods and nutrition and which the

Association recognizes and which is willing to pay the Institutional Membership

Jee is eligible for institutional membership.

Aun Institutional. Member is entitled to send not more than Four.

Repteaentatlves to attend any meetmg of the General Body of the Assoc1atlon

Indian Dietetics
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. (~/;rﬁt‘i_’){”:”l'"”'"" and . However, the Institutional Member or its Representatives shall not stand for
ietetics t.
- elections to any post or be nominated to any post or have any voting rights on

L “.any matters, pertammg to or related to the Assou’xtlon or its affairs.
NOTES g Corporate Member (CM) : '

Any body entity interested in the field of dietetics and nutrition and
- promotes the aims and objectives of the Association may be permitted to become
a Corporate Member by paying a one-time entry fee to Headquarters and
thereafter pa”y to its local chapter the annual fee as decided by the NEC.

A corponte Member is entitled to send not more than Four Representatives
to attend any meeting of the General Body of the Association. However; the
lnshtutlona} ‘Member or its Representatives shall not stand for elections to any
post or be nommated to any post or have any voting rights on any matters
" pertammg to or related to the Association or its affairs. '

422 Admlsswn to Membership

» A person or individual desmng membership shall be proposed for
| membership. by an existing member who has become eligible (o vote. Persons
o seeking, membe.rshxp other than the Patron or Honorary Membership. Shall apply
| to the respective Chapter President or the General Secretary of the Association in
:l'wrmng in the prescribed form with copies of their bio-data, certificates and
| credentials: accompanmd by the Proposa] Letter. Persons seeking Patron or
f”-Honorary Membershsp shall apply to the General Secretary of the Association In
.'wrltmg in the prescribed form with copies of lhelr bio data, certificate,
: accompan 1ed bv the Proposal Letter.

The reglstratlon and melnbershlp fees shall be enclosed with the application.

The application shall be placed before the Chapter or National EC for
‘consideration. An applicant being admitted to membership will be deemed to
“have agreed to abide by the rules and regulations of the Association that may be
1in force-fr‘omiiiimé to time. 'The EC shall rule on whether the applicant meets the
| criteria 'for'h‘l'émbership satisfactorily.
Updated directory of IDA Member list should be Published every 2 years.
2.3 Fees':

_ The exccuhve committee shall propose all dues for different categories of
: 'members These decisions will be implemented with the concurrence of the
"'t general body Membership shall be counted from 1st ]anuarv to 31st December
f‘ for purposcs of annual subscriptions.

The Membershlp Fee Structure shall be announced by the Association on
its Official Wébéite'_or in such manner as is normally done.

T Self-Instructional Mdlékibl
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Members who have not paid their subscription by 31st December s'hall be -
sent a registered acknowledgement due notice by the Treasurer of the SocxetV»
giving them till 31st March to clear all outstanding dues. Non- payment of
subscription by 31st March would result in removal of the member’s name fromv

the rolls.

Members who have not paid their dues by 31st March, are not eligible :fQ
vole in that calendar year. -

Members whose names have been erased from the rolls of the Soc_ié_f?

may be re-admitted to the status of their original Membership aft_ér L

recciving the prescribed application form and re-admission fee.
2.4. Registration and Other Fees : _
Patrons and Honorary members are exempted from registration fe‘e_>sv_:;_.:
A registration fee will be charged for all other types of new membe?'s:',;"

2.5 Migration Fee :

. Indian Dietetics
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[.ife Members or Associate Life Members who wish to- transfer thexr,, _»'-

membership from one chapter to another should first inform in writing the parent.
chapter of their intention lo migrate. They are then required to pay a one»tlme' |
Migration [ee to the chapter they seek an affiliation to together with a’ copy of the |

letter written to their Parent chapter.

Official Communications:

The official mode of communication of all Notices, including El'e.:‘&tiori'_‘
Notices, Membership Fee structures, etc., shall be the official website. of thef

Association, which at present is www.idaindia.com.

All Notices shall be posted on the websﬁe for a period of at jeast Four months'

continuously.

The member shall check the official website for all notices at ‘leasb’t:""i.e.i}ery :
quarter i.e., on December 31, March 31., June 30 and September 30 The |
Association or its Statutory Bodies shall not be responsible for the ignorancé bf a|

Member due to not accessing the Official Website at least every quarterly.

The Association discourage the postal Method of sending: Notlces tov_

individual Member in order to save costs and the environment.
The Pr951dent shall be the custodian of the Official Website.

(Code of Conduct of Members (Rxghts, Responsibilities and Obligations)

(1y A member should regularly attend the Annual general meetmgs of the-‘
Association, as also other local Chapter/Council events such as semmars, -

workshops, lectures, d1scusslons etc.

Se‘l_f-lnstruclidnb‘l Material 1S
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. (3)

A member bhould not lend/couple her/his name with any merchandise
so that It appears that she/he is promoting or advertising a brand.

Members should abide bv the Professional Code of Ethics laid down by

‘the Assocwtlon and use their best efforts to promote the objectives of the

Assoc1gt10n
Mémbérs shall have the duty to pay membership fees on time.

Only those members who have been awarded the R.D. (Registered
Dlet1c1an) by the IDA are officially permitted to affix R.D. after their names.

| 2.6 Cessation ofMembershxp
' Membersth shall cease :

On rece1pt of a written remgnaﬂon by the member;

If fees afe in arrears for more than twelve months after the last date they
are due, ie., December 31st. However, the NEC or CEC, on the request
from the defaulting member may grant an extension of time. If the person
gets admitted to the Association again after cessation of Membership, such
admlsswn shall be a new admission and the member shall not get the

.prxvﬂeges of her earlier membership.

If any. member is found working against the interest of the Association or
is convicled in a criminal offence she/he may be removed from
membershlp by the Executive Committee after giving the member a
chance to defend his/her case before the Disciplinary Committee.

If any member hampers or attempts to hamper the working of the

v _Assomallon or brings or attempts to bring the working of the association
toa standstll] with or without legitimate cause she may be removed from

embershxp by the Executive Committee after giving the member a
chance to defend his/ her case before the Disciplinary Committee. The
membeérs acknowledge that whatever differences may arise within’the
Association, including differences between the members or any member

and the management or between chapters, such grievances shall be
addressed only through the Grievance Redressal Mechanism mentioned
in these Bye-laws. °

SECTION - III
3.1 Structure of the Assocfaf:on

'The Assoc:latlon shall facilitate the organization of its Members into Chapters.
Such (_hapters shall not have a separate fegal status and are organized only for
the purposcs of admlmstratwe convenience and efficient functioning.

23



The Chapters shall have its organization similar to the Association as stated
under these bye-laws. The Chapters shall not have separate Bye-laws. - '

A Chapter can be formed if 50 Life Members residing within a geogif‘aphic_al
area apply to the National EC for recognition as a chapter of the Association.

The Application should include a detailed list of the number and"‘"fyp,e_ of

members, together with the affiliation fees. To form a chapter members“:’may be-

new or existing ones. In case of new members, their filled in membership forms
together with their entire membership and registration fees should be submitted
with the application. ' '

The Executive Committee will rule on whether the applying group/’

organization satisfactorily meets the criteria for recognition as a Chapter.

If the Chapter President is not able to attend any general and/or special
meeling of the Association, she may depute before the said meeting, in writing,
the name of the officer/member who will substitute her as official representative
at the said meeting. However, such official representative shall not exercise the
voting rights of the Chapter President. .

The chapter shall appoint an auditor every year at the beginning of ev.ery
year and such information shall be conveyed to the President for forwarding the
same to the NEC.

Fach chapter shall help the HQs in collecting all the dues from the members
belonging to their chapter and shall take turns in hosting the Annual Convention
of the Association. They shall also remit 25% only from the Registréﬁon fees
collecled during the convention to the accounts of the HQ and the ICDA.’;Fi.e.‘,'-to
each one alternately. : -

Fach chapter shall remit 50% of the membership fees collected from life
members enrolled in the current calendar year to HQ. which in any case, shall
not be less than the amount equivalent to 50% of the membership fees of Five life
members andAsuch amount shall be paid by the chapter even if it unable to enroll
new Life Members. ' ’ '

Each Chapter shall send the updated membership list as on March Sl‘st',of‘

every year to the HQ.

At every Annual General meeting the Secretary of each chapter should |’
present the report of the activities of the chapter for the past one year and the
treasurer should present the audited financial report for the past ﬁnané_ial year..
In the event of their inabilities to attend the A.G.M., they may nominate.a @emberf

of the chapter to attend the meeting and present the reports. Each chapter shall
conduct periodic academic meetings and symposiums on its own or in
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collaboration with other scientific organizations. It shall also endeavor to carry

-out other activities such as those outlined earlier.

Each chapter shall have its own Executive Committee consisting of
President, Vigce-President, Secretary, Joint Secretary, Treasurer and atleast three
Executive Commillee members.

Each rchapter shall conduct elections once in 4 years within one month

| after the election of National Executive Committee, so that the term of its Executive
.| Committee synchronises with that of the National Executive Committee.

The elections to the EC of the Chapters shall be held in the same manner as

prescribed for the NEC.

In case of any conflict between the provisions applicable to Chapters and

| the provisions applicable to the IDA Association, the latter shall prevail.

The Chapters shall actively promote the participation by all their members
in the activities of the Association at the-National level.

SECTION - IV

14 1 Statutory Bodies of the Association

The Association shall consist of the followmg statutory bodies :
¢ General Body (GB)
. National Council (NC)
. ,.Nati&*\é:l Executive Committee (NEC)
-+ Officers |

: ',SE(.TION Vv .
_-5 1 The. General Body (GB)

All the Members of thie Assoclatlon, including the members without voting

g rlghts conshtute the (;eneral Body

Annual Conference and Annual Cer\eral Meetings

The Annual Conference i is’an Annual Scientific Sessmn that is open to all

‘ .>-( ategorles of members of the Society, and others, including practitioners and
_ students OP medical and allied sciences on payment of appropriate delegate fees.

The Asrismatlon shall try to organize the presentation of papers and/or special

: :ilectures and/or serjunars/ workshops and receive and implement suggestions in
| ‘this regard {rom the Genera[ Body.

lhere shall be atleast ONE Meetmg of the General Body (Annual General

Meetmg) every year. *

"
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The National Executive Committee shall fix the time and place.:_o'f the
Meetings of the General Body. ' '

Notice of the AGM with the Agenda shall be-posted on the Off1c1al Web31tes

of the Association or in the alternative, sent to all the ellolble members, atleastf’
twenty three days prior to the date of the AGM. RS

The AGM shall, if not otherwise found inconvenient by the NEC be held" T

simultaneously with i.c., immediately before or after, an Annual Conference

The business of the Annual General Meetmg shall ordmar1ly be as follows .

»  Address by the President:

e Announcement of the names of the awardees [or the various: prizes
instituled by the Association; ’ IR

. Reports of the registration board;

»  Resolutions and recommendations as approved and passed by the NEC
and Louncxl R

*  Annual reports of the Hony. General Secretary and the Hony. Ireasm er;

* ‘The National Election Officer shall declare the reqults of the electmn (only'.

during the election year);

e Reports of affiliated chapters/member orgamzmons

»  Any other matters that form part of the Agenda circulated alongthh the" .

Notice of AGM.

The Quorum for the AGM is 1/3rd of all. rnembers reglstered to attend the.f

AGM. However, if there is deficient quorum at the Scheduled time of the me_etmg,
the AGM shall be adjourned and reconvened after 30 minutes. At such reconivened
meeting, business shall be proceeded with as per the Agenda even in the absence
of a quorum. . '

The Annual General Meetings and other General meetmgs shall be chalred:

by the President of the Association, and in her absence, by such person as

appointed at the start of the meeting by the NEC members attending that meetmg :

SECTION ~ VI
6.1 The National Council (NC)

All the members of the Association who are eligible to vote compfise the’

National Councﬂ

Only those members of the Assocxatlon who have been members for a
* continuous penod of atleast One calendar year and who have no dues owing to
the Association are eligible to vote.
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C”’”""f’) '::"”_f""“’” and X There éhall be atleast ONE Meetmg of the Council (Annual Council
ételicy .
o , -Meetmg) every year,

' Lo The Annual Council meetmg shall, if not otherwise found inconvenient by
NOTES . '|'the NEC, be held simultaneously with i.c., immediately before or after, an Annual
Conterence

The (,ouncxl shall delegate to the NEC the powers to implement its policy
decxswns =

_ _Carr_y.m’g out of the programmes and policy of the Association.
'_The POWERS and DUTIES of the Council shall include the following :
e To 'feceive i'.eports and accounts from the Executive Committee and the
_ Standmg Committees: _
e Todecide the policy and work of the Association.
e - To be respon51ble for the mzmagement of the Association.
e To deqde the types of membership and their fees.
e - To eiect the Executive Committee.
e To .a._'l'p‘brove the budgetary allocations and programmes of the Association.
L. “To "c“1v1oose the venue, time and theme of the Annual Conference.

¢ To make decisions relatmg to the Conshtutxon and Byelaws of the
Association.

* - To ratify resolutions.

. v"'l"o e,pprove the Minutes of the previous Council Meetings.

. }-."’I‘o Censider the reports of the chapters, different committees of the
** Association and IDA representatives at international dietetic associations.

° To approve the Report of the Registration Board.

. y To approve the Report of the detor-m—Chlef and the Publlcatlon Secretary.

¢ To appomt the Auditors for the next year :

. To do any other busmesc inherent to its nature as the democratic body of

the. Assocxanon .

. "To do such acts as are necessary for the needs and running of the
- Association. , .
The’ National Executive Committee shall fix the time and place of the

Meetings of the Council. X :
Notice of the ACM with the Agenda shall be posted on the Official Website

of the Association or in the alternative, sent to all the eligible members, at least
' twenty three days prior to the date of the ACM.

20 Self-Instructional Material

27



The ACM shall, if not otherwise found inconvenient by the NEC, be held
simultaneously with i.e. immediately before or after, an Annual Conference.

‘The Quorum for the ACM is 1/3rd of members. However, if there is deficient
quorum at the Scheduled time of the meeting, the ACM shall be adjourned and
reconvened after 30 minutes. At such reconvened meeting, business shall be
proceeded with as per the Agenda, even in the absence of a quorum.

The Annual Council Meeti_ngs'and other Council meetings sh_ﬁ:l;ll?be chaired |

by the President of the Association, and in her absence, by such person as
appointed by the NEC. ’ '

The Council shall not vote or decide on any new issue other than those .

specified in the Agenda circulated alongwith the Notice of ACM.

All proposals for amendments to the Constitution and Bye-laws shall be |-
- circulated to all the Members of the Association by the NEC atleast 2 months

before the General Body meeting and Council Meeting.

Such proposals shall be accepted if 2/3rd of the members presenf and voting,
vote in favour of the proposals. L B

The Amended Coristitution and Bye-Laws shall be posted on the official

website of the Association or, in the alternative, circulated to all théiMe'mbers o0f |.
the Association by the NEC within 2 months of the ACM at which the‘:.aj'nend_ments .

are accepted.
SECTION - VII
7.1 The National Executive Committee (NEC)

There shall be a National Executive Committee for implementing the ﬁolides 1

of the NEC and for the conduct of the affairs of the Association.

The Executive Committee shall consist of the following E-lecté_a ; nomir'xa’ted ’

and Ex-Officio Members:
(a) Elected Members:
The following members shall be elected:
o', The Honorary President
o Three Honorary Vice-Presidents
e The Honorary General Secretary o
e The Honorary Joint Secretary (from .Headquarters). .

e The Honorary Treasurer (from Headquarters)

e  Three Executive Committee Members (from Headquarté_r_s'j g L
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*  Seven Executive Committee Members
.. Publicatio"h Secretary

Every member who has been a member of the Association for a continuous

: penod of atleast three years is eligible to contest the elecnon for any post or be
'nommated to any post save as follows: .

“Only a member residing in the District where the Headquarters of the

'Assocxanon is situated is eligible to contest the election for the following posts:

ONE post.of Honorary Joint Secretary, ONE post of Honorary Treasurer, TWQO

posts of Executive Committee Members. To clarify, FOUR posts as described

above are open to contest only by eligible members residin g in the District where
the Headquarters of the Association is situated, and not by members residing

anywhere else,

For the avoidance of doubt, it is clarified that this provision is inserted to
enable the records of the Association to be maintained at the Headquarters
conveniently and with the assistance of members getting elected to the above
posts.

All the other elected posts are open to contest by eligible members residing
anywhere in Indla

(b). Only a Life Member who is a senior dietician, nutritionist and/or senior
academician and who has been a Member of the Association for atleast 5 (five)
Continuous years, at any point of time and has been a member of the NEC at any
point of time before is cligible to contest the election for the post of President.

7.2 Co-opted Non-elected Members :

° 'F'Honoraryy' Joint Secretary

o Editor-in-ghief
| All me'mbérs who have been a member of the Association for a continuous
p'eriod_ oflé‘t_le_ast three years are eligible to be nominated.

¢ The Editor-in-Chief shall be nominated by the Publication Secretary.

e The Honofary Joint Secretary shall be co-opted by the President. The co-
- opted members are eligible to attend the EC meetings, but do not have
the right to. ‘vole at such meetings.

7.3 Ex-Officio Members :
*: . The Immediate Past President of the Association

« A mémbef-'-designated by the Executive Committee to represent IDA at -
. _.Inte'rneitio'nél' Conference of Dietitians'-ASSOCiatiox"ls (ICDA).
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e Any member of the association who is an officer or EC' Member of the Indian Dietetfcs
- Association. Dietician and

International Dietetic Association (ICDA), during the perlod she’ holds 7 Dietetits

office in the international forum
e Presidents of affiliated chapters NOTES

[nvitees :

As and when the Executlve Commxttee feels the need it may invite any
member Lo attend an EC meeting, but such member shall not have the rlght to R
vote at such meetings. v

There shall be atleast two meetings of the NEC every year, the one
immediately preceding the Annual Convention and two, after six months of the
Annual Convention. R

SECTION - VIII
8.1 Officers
The Officers of the Association shall be :
e The President |
o  The 'mmediate Past President
o. The Vice-President
¢ The General Secretary
e  The Honorary Treasurer
. | The Joint Secretaries
e Chairperson, Registration Board
»  Publication Secretary

e The Officers have the dfxty of implementing the decisions of the Executive |
Committee. -

8.2 Duties of the Officers :
8.2.1 The President
"¢ The President shall represent the Association.

e The President shall chair all the meetings of the General Body, the Natmnal
Council and the National Executive Committee.

»  The President shall be supervise the functioning of the Assdc_iation.
e  The President shall run the association in co-ordination with_'_'the"NEC.._‘ 5

»  The President shall coordinate the work of the Standing Committees. She | .
shall be an ex-officio member of all such committees. : 1

Self_llnstruclional Mateiidl 113;," ‘
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(/"”“'/ \"' ition ‘.’"d_ : 8 2.2 The Immedmte Past President (1PP)
Dieteries. .

: The Person holdm g the post of the President at the time immediately before
. the new Natlonal Executive Committee is announced for every term shall be the
Immedlate Past President.

The TPP shall be an Cx-officio member of the new NEC.

‘She shall be the National Election Officer (NEQ) and in overall charge of
""cdnducnng the elections of the Association.

NOTES

v “The Pres1dem with the Secretary and the Treasurer, acting jointly, are
, auth(n ized to represent the Assouatlon in all legal or Courl related matters.

‘ ‘8 2 3 The Vzw Pw«tdenn

_ The Vlce -Presidents shall perform all duties assigned to them either by the
P1e51dent or the Executive Committee. They will have the responsibility to
coordmate reglonal activities, ensuring two-way dissemination of information
| between IDA and the region they are assigned to and maintaining contact between
”members v

_ In lhe event of the absence, death or enforced withdrawal of the President,
‘ ’the Executwe Comrmitee shall have the power to decide which of the Vice-
‘ "'PreSIdents shall assume the office of the acting President until the next meeting
1 of the Council when elections take plaee

8 " 4 The Gcneral Qccrclan/

The General Secretary shall conduct-all her duties from the Headquarters
of the Assoc1at;on ‘She shall maintain all the records of the Association in a suitable
._fqrm_ for ready xreference. She shall be responsible for sending the Notices together
“with the relevant,documents and keeping a record of all the proceedings and
.'mihutes of l_he Associaﬁon, General Body, Council and Executive Committee.

' Toget'herw».With the Honorary Treasurer she shall be responsible for
: maintaining an up-to-date Member’s Register. She shall conduct any
correspondence on behalf of the Association as directed by the President or EC.
| She shall keep a suspense sum not exceeding Rs. 500/- for expense, reimbursement
of which is Subsequent to approval of the Executive Committee. She shall report
_ _to the President. and EC as and when required. She shall prepare the annual
{ report of the Association and present it at the Annual General Meeting. She shall
' .‘\al‘sﬁo perform anjﬂduties inherent to her position.

1.8.2.5 The Honorary Treasurer

‘The Treasurer shall operate funds of the Society. She will be responsible for _
o — Investments and disbursements as per decisions of EC, Sending reminder
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of dues to defaulting members, maintaining account books, getting the audits -~ /ndian Dietetics

done, ensuring that all bank accounts are operated as per authorizations only. " Dietetics .
The Treasurer shall be responsible, in consultation with the EC, forall matters <

concerning the finances of the Association including the presentation of the Annual' .
Financial audited Report and Budget.

NOTES

She shall keep all funds and other propemes of the Association- and collect T
all dues and donations.

She shall disburse money as authorized by the NEC and submitj}a‘ ﬁnancial ‘
statement as and when required and discharge all other functions inherent to the '
position, v : ‘

She shall maintain an up-to-date list of all members and subinit to. thé‘ o
General Secretary, every month, a list of new members and a statement of thej EAt
payment and dues against each member S

She shall operate bank accounts jointly with the Presxdent or. the generalz-
Secretary. e :

8. 2 6 The Joint Sectetaries

'The Joint Secretary (Headquarters), will assist the General Secretary in. e |
execution of her duties. She shall also be a member of the Publication Commxttee‘ '
and work in close coordination with the Editor of the Journal. - R

The Joint Secretary (President’s Secretariat) will perform all set:retéi;;i"al dﬁties
assigned to her by the President. She shall be in charge of the Pre51dent's Secretanat o )
-and will work in close cooperation with Headquarters. v B

8. 7 7. 'Ihe Joint Treasurer

The Joint Treasurer (President’s Secretanat) will perform any duhes, mherent ‘
to her position, which may be assigned to her by the Pres1dent

8.2.8 Chairperson, Registration Board

She will be in overall charge of the workmg of the Reglstranon Board andr R
report to the Executive Comm1ttee - oo ‘

8.2.9 Publication Secretary
She shall convene all meetings of the Edltorlal Board.
She shall work in co-ord;nanon with the Chief Editor.
SECTION - IX R
9.1 Term of Office

The Term of Office of the Executive Committee shall be’ four years startmg |
from the fust of January rlearest to the day of election. '

. 'Seljllés:{ructhaalMatéﬁal :
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terms

- The same "pérson shall not contest for or hold the post of President of the

‘Association for two consecutive terms.

No person shall hold the same post in the EC for more than two consecutive

1f the Prebld ent resigns/retires/dies/ is expelled during her term one of the

ytwo Vice I’readents (non headquarters) shall act as the President for the remainder
-of the term.

If the Secretary resigns/retires/dies/ is expelled during her term the elected
Jomt Secretary shall act as the Secretary for the remainder of the term.

1If the. freaburer resigns/retires/dies/ is expelled during her term the Joint

“Treasurer av;ulable as the treasure nominated by the president shall act as the

Treasurer for the remainder of the term.

‘ No person qhall hold two posts at one time at the NEC.'Any person holding

a post at the NEC shall not contest for a post in the Chapter EC.
SECTION-X
Cummlttees of the Association

St andmg Cqmmt‘t_t‘ees :

101 The I’ublicatioh Cominittee :
A Pubhcatlon Committee shall be constituted to he]p in bringing out the
ubhcatlonb of the Association. The Committee shall cons;lst of
. Chairman — President
' » .Cor\venex’b—’:—’ Editor-in-Chief ‘
.« Membérsf — General Secretary and Honorary Treasurer
. PubIV'i,catiQ.n Secretary and two members appointed by the EC.
The Editor;iﬁ-Chief shall be the Chief Editor of the Official Journal and its

printer and publisher. He/She shall be in overall charge of the publications of the
Association, .
“There shall be an Editorial Board to help edit the official journal of the

Association. Editors on this Board shall be nominated by the President in
consultation with the Editor-in-Chief who will be the chairperson of this Board.

10.2 I"he IDA Regtstratwn Board :

The Reglstratlon Board will consist of the President, the Chairperson,and
five members out of which three shall be senior practicing dieticians and two
senior-academicians. The outgoing Chairperson will be an ex-officio member.

26 Self-Instructional Material
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The Chairpersons shall convene the meetmgs of the RD Board.

The members will be appointed by the EC in consultatlon thh the
Registration Board Chairperson. o '

The Registration Board Chan'person and its Five members shall be elected
bysecret ballot. The elections shall be conduced by the President. The NEO shall
send the biodata of the canchdates standmg for election to all NEC members‘

In the event that the candidates standing for election of the post of RB
chairperson and the Five constituent members are less than the requisite number

of posts, the newly elected RB chairperson shall fill in the remaining seats byco- |

opting any member with the approval of the EC.

The Board shall be responsible for all the activities related to the selection,

curriculum, examination etc., required for reglstranon of dieticians. The- ercutlve |

Commiltee shall pass the syllabus.

NEC.
The Disciplinary Committee:

The Disciplinary Committee shall consist of three members of the
Association who have been members for atleast 10 years. »

The Disciplinary Committee shall be appointed by thé FC 1mmed1ate1v |

after the new EC is elected.

If a complaint is made to the Disciplinary Committee about one of its

members, such member shall not sit on the D15c1phnary Committee whlle she is

being enquired against.

The Disciplinary Commlttee shal] hear al] the complaints of mdnsmplme I

against any member of the Association, in X fgir and just manner. -
" 'The Disciplinary Committee shall recomménd the pumshments’ o

The Disciplinary Committee shall endeavour to dispose of every complamt
broughtbefore it. Within aperiod of three months from the date of the comg wint.

The Disciplinary Commlttee shall adopt its procedure to hear complamts

The Grievance Redressal Committee:

The Grievance Redressal Comrruttee shall consist of three members of the g

Association who have been members for atleast 10 years.

The tenure of the RD Board shall run concurrently with the tenure of the

Indian Dietetics

_ Association, Dietician and--

- Dietetics’

'NOTES .

The Grievance Redressal Committee shall be appointed by the Pres1dent T

immedjately after the new President is elected.

‘Ihe Grievance Redressal Committee shall endeavour to settle all “disputes
within the Association through Mediation and Reconciliation. The" Grlevance
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Redressal Committee will be looked upon to ensure the smooth functioning of
the Association’s activities in a spirit of co-operation and camaraderie between all
members and chapters.

-

Al dxsputt,s arising out or in relat:on to these byelaws, including the
_interpretahon hereof, and all disputes between the members, Chapter or Statutory
Bodies. In any combination whatsoever, pertaining to the affairs of the Association

‘shall be decided by Arbitration to be conducted by the Grievance Redressal

Committee. In the event that any or all'members of the GRC is/are personally
involved in the dispute. The president shall appoint other members to take the
place of such r_nerhbers for the settlements of such dispute. The decision of the
GRC shall be binding on the members.

The terms 6f these Standing Committees shall synchronize with that of the
Executive Commi’ttee. They shall function as per the rules and guidelines laid
down by the Council from time to time.

Other Commlttees

. The Pre51dent in consultation with the EC may appomt the followmg
commxttees whenever needed :

o Advxsory Committee

*  Finance Committee

. -Membetéh'ip Committee

. Programmes Committee

. Pubijcity .‘»Cbmmittee

¢ - International Relations Committee

LA 'Any.ofher Committee as shall be required by the Association.

| . The m_er'nb.'e_rs of the Finance and Progra’mme Committees shall be selected
out of the EC meinbers. The members of the other Committees need not be EC
members. - A ‘
" The members of the International Relations Committee shall be appointed
by the NEC. in é_onsultation with the ICDA representative who will also be
nominated by the NEC.
The President shall be the ex-officio Chairperson of all the Other
Commxttees 1In the absence of the President the Convener will chair that session.
" The Convener of all the Committees, other than the Nominating Committee
and the IDA Registration Board, shall be appointed by the EC.

. The Wdrd,sv‘_‘,E"C and NEC are interchangeable within these byelaws.
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SECTION - XI
111 Elections :

The Elections to the Executive Committee shall be held after every four.

years.

the election process to elect the New EC is to begin shall be the National Eléétion
Officer and she shall be responsible for the conduct of the Elections. :

The National Election Officer shall not be eligible to contest for any:pﬁst in
the elections conducted by her. S

Nomember is eligible to contest for more than one post in the same elé'étion; ,

The members of the National Council alone shall vote at the ‘electiét‘jrs_' bf(’)rbfb

appointing the EC.

The persons who holds the post of Immediate past president at thé;time

‘Indian Dietetics
Association, Dietician and
" +Dietetics

 NOTES

Etections shall be held by postal ballot, prior to the Annual Council Meetmg ) o

of the Quadrennial Yeat.

The NEC shall have the right to change the logistics of the eleétidn process 1
in the face of exigencies or introduce byelaws for other modes of voting like

electronic voting as and when required, after the approval of the Geher_alli'{B@dy."

The Election Process:

The election process should start not later than ten months before the:aiﬁﬁua'l:' ,
convention in which election results are to be announced, referred to here as the |.

“quadrennial election corivention”.

11.2 Electoral Roll :

The NEQO shall prepare the Electoral Roll. As prelude to finalisation of |-
electoral roll, all chapter Presidents shall prepare the list of eligible life me‘fr’;_bers'
of her/his chapter after the due scrutiny of names and addresses, and dié,patéh'
the same, by registered post, to NEO within 31st March of the election year. .

All chapters ‘voters’ lists shall next be scrutinized by NEO at her/h.i.s:e'l.'\d i‘ o
and then all such lists together shall be treated as electoral roll under the authority

of NI:O.

Invitation for Nominations:

The NEO shall notify the date:of the Proposed Election, Posts opén‘ for\ 3
Election and invite nominationg duly proposed and seconded by Life Me‘ﬁj)be"rsj

along with consent of candidate with brief biodata in prescribed format.,_ .

Such Notifications shall be, by Registered Post Acknowledgement Dueor '

by courier where necessary sent directly by the NEO to the member's address for
Communication; : Ta
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" The Electlon Notification shall be accompanied by the Nomination and

. Consent Forms and shall spec1fy the Last date and time for receipt of the
: Nommatlons by the NEO.

Candldates desmng for contesting the election must note that they can

) 'submlt then' nominations for one post only. Nomination paper in the name of
' one md1v1dua1 candldate for more than one post will not be treated as valid.

\Iommanons unaccompamed by consent letter are to be treated as invalid.
(_ompllahon of Candidates’ List:

After’ the last date specified for the receipt of Nominations, the NEO shall

compile a List of candidates seeking election for each post and post it on the
‘| Official website. NEC is not eligible to vote.

11.3 Ball_ot'<'15iz_per - Dispatch and Collection :

“The NEO shall prepare a Final List of Candidates contesting the Elections

|-and such L1$t shall be printed on the Ballot Papers. The NEO shall prepare the
) Ballot Papers and dispatch the same to every eligible voter after affixing her/his
| signature by hand on every Ballot papers. The NEO shall issue clear instructions

to all voters on the method of signing and return of the Ballot papers. The signed
Ballot'papers shall be returned to the NEQ by each voter seperately in a Sealed

Envelope, and another signature affixed over the seal of the envelope.

Ballot papers/envelopes of more than one voter if sent back in one cover

| (joint dxspatch) would make all those votes invalid.

'NEO shall prepare a sheet regarding tolal number of ballot papers dispatched

| and returned undelivered and keep the sheet ready for use during counting of

Ballots at AGM.

The NEO is not eligible to vote in the election.

kS 114 Votmg

Members shall vote by marking their Landxdates of choice for the various
posts on the- ballot paper and then follow the instructions of the NEO regarding

| dispatching:the ballot envelope.

11.5 Countmg of Votes :

The NEO shall keep the ballot envelopes unopened ‘as received’ after clearly
indicating the date they were received. By signing across the pasted portion on
receipt of the envelope along with the date.

The Votes shall be counted one day prior to the Annual General Meeting.
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The NEO shall use the assistance of the Election Officer chosen by her/him
ih a representative manner from the different Chapters to scrutinize all the
Envelopes from outside to rule out tampering. The Election Officers so Chosen
shall only be from among Members who are not contesting for any post during
that election. ‘

Then the seals shall be removed and the ballot envelopes again checked for
validity before removing the ballot papers. Finally the NEO shall superwse the
counting of the votes. :

‘The results of the elections shall be tabulated on a shcet of paper and a'ftested
by all those present during counting and shall be declared by the NEO at the
AGM. ,

11.6 Documents, Records and Accounts :

The NEO shall keep custody of all papers, documents and records in

connection with the ele¢tion held under her supervision for a period of Six months
after the election results are declared. Thereafter, the NEO shall hand Q'w}"e_'r all
these papers with proper authentication to the General Secretary of the New EC
for safe and record keeping until the next election.

SECTION - Xl1I
12.1 Special Meetings

Special meetings of the Association may be convened by the EC or

requisitioned by at least 50 Council;members for transacting specific busmess

The request for requisition shall be addressed to the General Secretary specxfymg_

the object for which the meeting is to be convened. On receipt of such a requisition,

the EC shall cause a meeting to be convened within two months of its receipt.at

such time and place as may be decided by the EC. The General Secretary shall

give at least three weeks notice to the members and no business, other than that’

notified, shall be transacted at this meeting.
SECTION - XIII
13.1 Awards and Recognitions

For the present the Association may confer the following awards -and
recoghitions instituted by : '

A. The Association

¢  ThelIDA President’s Award

e A Suitable prize will be awarded at the Annual IDA Conventioﬁ to the |

winner of the best poster, sponsored from the President’s chapter.
B. Donors o
¢ K.G. Naidu Memorial Trust Medal
* ].N. Bose Memorial Medal
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e Ségafm‘al Goenka Award
« AN Radha Award

* - Dr. Amiya Kumar Bose Memorial Lecture (Sponsored by Bengal C hapter) e

‘The Exgcutwe Committee in consultation with the donors will frame rules

and Guidelines for giving awards and prizes.

Any body who wishes to institute a new Award shall contribute a minimum

1 of Rs.25, 000 asa LOI'leb fund. The Award shall be given from the interest accrued.

The Council shall be the final authority for approving the institution of any

_ prize, award or recognition by the Association.

SECTION - X1V
Journal of the Association
The name of the official journél of the Association: shall be “Journal of the
Indian Dietetic Association”.
| For th:’espresent it shall be published twice a year.

The EC shall decide on the subscription and other guidelines for the

~ | publication’of the Journal, which may be changed from time to time.

The Bditor-in-Chief will be the chief editor, printer and pubhsher of the
Association’s official journal.

In consultation with the Editor-in- Chxef the EC shall form an Edilorial

| Board,-whlch will be responsible for the publication of the journal. The Board
" | members sh\éll be nominated from among the meémbers of the Association. The

term of the’ [dltOl‘lal Board shall synchronize with that of the Executive
Committec.

SFCTION = XV ‘

v 15 1 Fzscal Year

The flscal vear shall begm on the First of April every year.

‘ : 15.2 Authorzsed Signatories

The Assocmtxon shall be represented in any Legal proceeding or before any

‘Court / Tribunal / Authority of Law-only by the President, and General Secretary -

all acting jointly. Ina situation where one of the above is unable to sign, the NC

| 'shall decide on an alternative signatory.

All bank accounts, deposits and other investments shall be opened, kept

' and made in‘the name of the Indian Dietetic Association.

The bank accounts shall be operated as follows:

L “All cheques shall be s1gned only by the Treasure acting jointly with the

Presxdent or the Secretary. In a situation where one of the above is unable .
_ " to'sign, the NEC shall decide on an alternative signatory.

3 ';Selj%/nxu111cliona(v:\lq'leriirl
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All Bills for amounts exceeding Rs. 5000/~ (Rs. Five Thousands only) shall - an Dicretic ‘
vlssociation; Dietician and

be paid only after-obtaining the prior approval of the NEC,

Members attending the NEC meetings are entitled to the epenses for E{éx'el -
from residence to the meeting destination at AC 2 tier train ticket rate, |

The travel expenses for the National President, Vice-President, Secretary s

Joint Secretary (Feadquarters) and Publication Secretary shall be bome_
by the Headquarters. The travel expenses for the Executive Committee-| .
members (Headquarters) shall be borne by the Chapter which hosts: the |
headquarters. The travel expenses of the RD Board members shall be borne |-

by the RD Board and that of the ICDA representative by the ICDA Account

The travel expenses of all other EC members shall be borne by thexr =

respective Chapters.

The accounts of the Associalion shall be consohdated with all the accounts_ :

of all the Chapters duly audited of each respecuve chapter.

The accounts shall be circulated to all members of the EC prior to the EC
meeting and such accounts shall be placed before the NEC for apprprl.' N

No members of the NEC shall be responsible for any arising in any audited | "
accounts of any chapter and each Chapter: president and the members of

the local chapter shall be responsible for the same.

All Chapter treasures shall furnish the accounts of the Chapter at the end? :

of every year after approval by the executive committee of the Treasure of
the Association duly audited every year.

Title to the real property of the Association shall be vested in the Executlve T

Committee who shall have power to sell, lease. Mortgage or otherwise
deal with the same only with the prior approval of the NEC. '

The Exective shall hold all funds of the Association using the Lapltal and/_ l '
or income from them for the purpose for which they are held. All life |

membership amounts shall be mvested as fixed securities and the mterest
utilized for Association purposes :

At the end of every convention the auditor of the local chapter shall au‘_'c';iit -
the accounts of the convention and send it to President for placing the |

same before the NEC. These audited accounts shall be independent of the
regular accounts of the chapter. : :

Budgets shall be prepared in consultation with the secretary and Treasui'ér '

and placed before the NEC for approval. o

Indidn Diesetics

Dieterics

' NOTES

On the recommendations of the EC, the Council shall appoint the audit‘drs 1

' Auditors appointed at dtte annual council meeung will audit-all papers
and-books of accounts of the Assouatxon for one year and are eligible for
reappointment .
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| 'SECTION xv1
-Indemmty

Members of the Association, Executive Committee and the Officers and
their heirs, executors and/or administrators shall be indemnified and saved

'| harmless out all actions, costs, losses, damages etc., resulting from execution of

their duties of the Association. . |

| CHAPTERs:"

The chapter shall translate the sprit of these byelaws at the Chapter level.

| The chapter shall hold atleast FOUR academic meeting in a Year to update its
| members in the field of dietetics and nutrition.

* The chapter shall co-operate with the NEC to ensure the smooth

~administration of the affairs of the Association and shall endeavor to enroll new
“I'members and shall endeavour to create an atmosphere of Study , Research and
| Discussion:: The Chapters shall celebrate all nutrition and dietetics related
j-important events.

SECTION - xv'u' |

.Dtssolutum

In the event of need to wind up the Association, a special general Council

' ‘meetmg shall be called expressl» for this purpose, that is after due notice to all
| the members of the Council.

Rec.olutxons on the dissolution of the Association shall require a three-fourths

; majorlty of the votes of the Council members present.

In the event of dissolution of the Association, the Executive Committee

| shall decide the manner in which claims and liabilities are to be disposed off. The
‘| remaining assets, if any, shall be distributed to organizations or institutions with
{ similar ob]egtlves as decided by the Executive Committee.

The President of the Association shall be the liquidator.

STUDENT ACTIVITY

—

1 1. Discuss t}_,liét‘History of Dietetics.

| 2. Discuss about Indian Dietetics Association.
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1.5 DIETICIAN

A dietician is an expert in food and nutrition. Dieticians help promote good

health through proper eating. They supervise the preparation and service of food,
develop modified diets, participate in research, and educate individuals and groups
on good nutritional habits. In a medical setting, a dietitian may provide specific

artificial nutritional needs to patients unable to consume food normally. Dietary,

modification to address medical issues involving dietary intake is also a major
part of dietetics. The goals of the dietary department are to provide medical
nutritional intervention, obtain, prepare, and serve flavorsome, attractive, and
nutritious food to patients, family members, and health care providers. -

The work of the clinical dietician is based upon the fundamental human“’, :

need for energy and nutrition. To have one’s energy and nutritional requirements

fulfilled is an undisputed human rlght. This is also obvious from a general, ethical

point of view. Iliness, and medical treatment linked to illness, can however make
itdifficult or even impossible for an individual to meet these requirements without

assistance, At the{same time the illness itself may change the requlrements Soc1al :

psychological and cultural factors also influence the conditions for an optimal

energy and nutritional intake. Food, mealtimes and eating also involve many
aspects and can be organized in many formats. Taken together, all these factors-

constitute the foundations of the profession of the clinical dietitian. The”}jvbrk of

aclinical dietitian is based an the science of nutrition. Professional practice requires

an academic education which includes clinical training. This makes the dietitian
uniquely qualified to carry out prevention and: treatment of nutrlhonally related
conditions. ’

In many countries only people who have specified educational credentxals

can call themselves “dietitians” — the title is legally protected. The term

“nutritionist” is also widely used; however, the term nutritionist is not regulated
as dietitian is. People may call themselves nutritionists without the eduéational
and professional requirements of registered dietitians.. Dietetic techhicia‘ps are
not the same as dietitians in terms of responsibilities and qualifications. Different

professional terms are used in different countries. Dietitians are a valuable. member’
of the medical multi-disciplinary team providing nutritional knowledge and: actmg |

as consultants to other health care professxonals

DEeFINTTIONS OF THE TERM DIETICIAN _
A number of definitions of "dietician” from other organisations given below:

The European Federation of the Association of Dietitians (EFAD): " - ’

"A dietician with an education focused on clinical nutrition and die{éﬁts L

with responsibility for dietary prevention and treatment of md1v1duals,
an institution or a community”, :

- Indian Dietetics
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In this Code, the term “clinical dietitian’ refers to a ‘registered dietitian with

protected professmnal title’.

: Clmlcal Dietician: a dietician who has responsibility for planning,
: 'eduegtlon, supervision and evaluation of a clinically devised eating plan

to restore the client’s/patient’s functiorial health. Clinical dietitians can work
in primary care as well as in institutions.
" Public Health or Community Dietician: a dietician directly involved in
“health promotion and policy formuiation that leads to the promotion of
food choice amongst individuals and groups to improve or maintain the
nutritional health and minimize risk from hutritionally derived illness.

_The Irifemational Confederation of Dietetic Associations (ICDA): -

A die'fitian is a person with a qualification in Nutrition and Dietetic
recognized by national authority(s). The dietitian applies the science of
nutrition to feeding and education of groups of people and individuals in
health and disease.
The scope of dietetic practice is such that dietitians may work in a variety
of settings and have a variety of work functions.
'ASPEN Standards of Practice for Nutrition Support Dietitians:
The NSD is a registered dietitian with clinical expertise or credentialing in
‘nutrition support obtained through education, training, or experience in
this field:
The NSD assures optimal nutrition support through (a) individualized
nutrition screening and assessment; (b) development of a medical nutrition
therapy (MNT) care plan and its implementation; (c) monitoring and
reassessment of an individual’s response to the nutrition care delivered;
- and (d) development of a transitional feeding care plan or termination of
a nutrition support care plan, as appropriate. QOther activities may include
management of nutrmon support services, including developing policies
‘and procedures and supervising personnel and budgets; recommending
and maintaining enteral and parenteral formulas; evaluating equipment
for enteral feeding delivery; participating in nutrition support committees;
»and,'a_ssuring optimal reimbursement for nutrition support activities.
'A'di'_'e"tiefics professional is a person who, by virtue of academic and clinical
training and apprbpriate certification and/or licensure, is uniquely qualified
to provide a comprehensive érréy of professional services relating to
prevention and treatment of nutritional related conditions.

 QUALIFICATIONS AND PROFESSIONAL ASSOCIATIONS

There are two routes to qualification as a dietician. You can either take a

four-year degree course at a pontechmc or university offering the subject or,
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after a first degree in another, appropriate subject such as nutrition or blochemlstry
a two-year postgraduate course.

To start a degree course in dietetics, you will normally be expected to have

obtained two A level passes, in chemistry and one other science or mathematics.
Two AS level passes may be offered as an alternative to one A level.

Remember, however, that colleges and universities Lon51der each appllcant
individually and other qualifications may be acceptable.

A dietician’s education in health science involves significant scienti fic baeed :

knowledge in anatomy, chemistry, biochemistry, biology, physxology, nutrition,
medical science. It is these strong foundations in advanced scientific knowledgc

and an internship that equipped with counseling skills and aspects of psvchology -

enable a Registered Dietitian to assess, analyze, intervene, and educate a pauent
in relation to the diet and discase. ‘

There are a few dlfferent academic routes to becoming a fully quahﬁed
registrable dietitian: CE

* A professional bachelor degree in Dietetics which reguires four years of
" studies :

. or 4 S
*  Abachelor of science degree and a postgraduate diploma in Dietetics
or -
*  Abachelor of science degree and a master’s degree in Dietetics

* Inlernship is also essential to become a fully qualified Dxetman ‘The
internship process dxffer in different countries. -

CLASSIFICATION

The majority of dieticians are clinical, or therapeutic, dieticians. Clinical
dieticians review medical charts and talk with patients’ families. They work with
other health care professionals and community groups to provide nourishment,
nutritional programs and instructional presentations to benefit people of all-ages,
and ‘with a variety of health conditions. This is accomplished by developing
individual plans to meet nutritional needs. These plans include nourishment,
tube feedings (called enteral nutrition), intravenous feedings (called parenteral
nutrition) such as total parenteral nutrition (TPN) or peripheral parenteral nutrition
(PPN), diets, and education. Clinical dietitians provide individual and group |
educational programs for patierits and family members about their nutrition and
health.

Clinical Dieticians

Clinical dieticians work in hospitals and other health care faalmes to provide
nutrition therapy to patients according to the disease processes, provxde mdwmiual

" Indian I)ierétics
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-

el ’7""“';; ;;"l’l"’ ionand  dietary consultations to patients and their family members and also conduct group
. eles - - H A
' educations for other health workers, patients and the public. They coordinate

both medical records and nutritional needs to assess the patients and make a

NOTES i plan based. on thcxr findings. Some clinical dietitians have dual responsibilities

~with medical nutrx‘aon therapy and in foodservice, described below. In addition,
! (.hmcﬂ dlehhane in smaller facilities will also provide or create outpatient education
programs "lhey work as a team with the physicians, physical therapists,
occupatnonal theraplsts pharmacists, speech therapLsLs, social workers and nurses
,to prov:de care to the patients.

-Commumty Dxeh cians

, Commumty dieticians work with wellness programs and international
R heal th organizations . These dietitians apply and distribute knowledge about food
..ah'd nutritioh to specific life-styles and geographic areas. They coordinate
nutritional programs in public health agencies, daycare centers, health clubs,
and recreational camps and resorts. Some community dietitians carry out clinical
based patlenl care'in the form of home visits for patients who are too physically
{ il to attend consultation in health facilities.

- :FoodSerwce Dieticians

Foodservxce dieticians or managers are responsible for large-scale food
:plannmg and service. l‘hoy coordinate, assess and plan foodservice processes in
1 health care facilities, school food service programs, prisons, cafeterias and
restaurants. 'I‘hese‘dietitians will also perform audits of their departments, train
othcr food service: workers and use marketing skills to launch new menus and
: varlous programs: within their institution. They direct and manage the operational
and nutrition servu‘es staffs such as kitchen staffs, delivery staffs and dietary
vass1stants or. dlet aldes

’ Gerontologlcal D1ehc1ans

Gerontolobmal dieticians are specialist in riutrition and aging. They are Board
certifiedin Cerontologxcal Nutrition with the American Dietetic Association. They

, work in.- govemment agencies in aging policy, and in a regulatory capacity in the
over31ght of nursing homes and community- -based care facilities. They work as

‘Consultants in N ursing Homes, and in higher education in the field of Gerontology
] (thé-.study’ of Aging.)
: - - | Pediatric Dietiéi;éns

Pedia;t_ric dieticians provide health advice for persons under the age of 18.
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Research Dieticians Sl . Indian Dietetics
: Assoclaﬂon Dietician-and

Research dieticians are mostly involved with dietary related research in the ~ Dieteties
clinical aspect of nutrition in disease states, public aspect on primary, secondary o
and sometimes tertiary health prevention and foodservice aspect in issues involving - NOTES

the food prepared for patients. Many registered dietitians also work® with the
biochemical aspects of nutrient interaction -within the body. Research Dietitians
normally work in a hospital or university research facilities. It should be noted |
that some Clinical dietitian’s roles also involve research other than the normal
clinical workload. Quality improvement in dietetics services is also-'dhe_ area of

research.

Administrative Dieticians

Administrative, or manager or Director of Dietetics Department or Nutnnon
Services are sometimes also known as Manager instead of Director dependmg on|
the size, number of dietitians in the department and also the orgamzatlonal.
structure adopted by the Health facilities of Hospital. Director or Manager acts as
head of the dietitians. They also hire, train, direct and supervise employees and
manage dietary departments. Administrative dietitians may also apply- procedure
and policy as part of their management job. :

Business Dieticians

Business dieticians serve as resource people for the medla. Dletmans |
expertise in nutrition is often taped for TV, radio, and newspapers — either asan | _
expert guest opinion, regular columnist or guest, or for resource, restaurant or| -
recipe development and critique. Dietitians have served as show hosts on'major
television stations and as drive-time radio news anchors. Dietitians write books,
appear on television cooking channels, and author corporate newsletters on
nutrition and wellness. They also work as sales representatives for food
manufacturing companies that provide nutritional supplements and tube feeding

supplies.

Consultant Dieticians

Consultant dieticians work. under private practice. The title ‘consultant’ in
this case should not be confused with the identical title given to certain medical |
doctors in countries such as the United Kingdom and Ireland. The term consultant {
in this instance is synonymous with the title attending as used in countries such .
as the United States. Consultant dietitians contract. mdependently to provide |
nutrition services and educational programs to individuals, nursing homes, and | -
in health care facilities. As recent studies have shown the importance of diet in
both preventing and managing disease, many US states have moved towards

~covering medical nutrition therapy under the Medxcaxd/Medlcare makmg .
consulting a much more lucratxve optlon for dietitians due to msurance .
reimbursement. 5
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coenndt VUtrition and . RESPONSIB"I”ES-
Dieieticy o . :

. A combination of clinical and nutritional expertise enables the dietician to

‘asséss each- patiérit’s dietary needs. To this knowledge base, the successful dietician

NOTES | »vmust add the skill of establishing an individual rapport with each patient to enable
{appropnate adv1ce to be understood and accepted.

Dieticians may be based in clinical or community settings. Their patients
' and clients' come. from every age group and from all walks of life. While some
dieticians choose: to specialise in the treatment of, say children or people with
renal disease, others continue to whose need for dietary advice may be vital,
important or simply desirable.

Some 'very's"ick patients are unable to take food by mouth. Then the
dietician’s expertise is required to formulate an appropriate liquid feed, conditions,
'such as and.the d1et1c1an continues to provide support and advice relevant to the
patient’s hfestyle. For other patients, pregnant women for example, the dietician
may need to offer appropriate advice for a comparatively short time.

PERSONAL QUALITIES

One should enjoy c.ommunicat-ir_ig" with people from all walks of life. If he/
she is able to ekplain complex things in a simple manner and can encourage
people to take his/her advice, he}she could become an excellent dietician. The
dietician will need an understandmg, non-judgemental approach. Patience and a
'sense of humour help dietician rise to the demands of the job. Good writing skills
are also an advantage, as dieticians produce-leaflets, articles and teaching packs
as well as writingfr’cports and letters. The dietician should be committed to using
scientific knowledge to improve the quality of people’s lives. If he/she is interested
in pursuing a career as a dietician, it might help him/her to speak to a local hospital
dietetic department where he/she will be able to learn about the work of dieticians.

Dietitians provide advice and education about nutrition and its affect on
health. They. work in schools, educational administration, research, hospitals,
clinics, industry, food service management, and private practice. Dietitians:

To prevent and alleviate illness/symptoms by means of nutritional treatment
through oral, enterall and/or parenteral nutrition.

¢ To inform'and educate on issues of nutrition.

e To act as a resource for the health and medical care services and society
concemmg nutritional issues.

» To participate in and follow research in the field of nutrition.

» - Organize and supervise food service operations and meal preparation.
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¢ Make dietary recommendations.
»  Counsel patients and clients about diets,
*  Supervise food purchasing.

*  Study the nutritional value of food and how it is used by the Bbdy. -

Cobr oF ETHics AND OBLIGATIONS

The work of the clinical dietitian is based on nutrition, which' comprises
the science of energy metabolism and of nutrients and their function in the hisman
body. Nutritional treatment is considered to be part of medical care. Within the
realm of care, nutrition can be seen from different perspectives. For the clinical

dietitian the maih perspective is the nutritional treatment of the p'atier'\'t.' The .

medical perspective of the doctor and the care perspective of the nurse also include
concerns about nutrition. The different perspectives are sometimes overlapping
and complementary. '

The dietitian’s professional competence is a synthesis of l{r’wwledge
regarding food composition, nutritional requirements, foodstuffs, food choices,
food preparation and meal planning, as well as knowledge about psychological

and sociological factors which can control appetite and eating within the context

of health and illness.

Dietetics is the integration and application of principles derived from several

disciplines - including nutrition, biochemistry, physiology, food science and food -

composition, management of foodservices, as well as.behavioural- ahd social
sciences — in order to achieve and maintain optimal human health. -

Dietitians interpret the scientific evidence concerning human nutrmona] ;

requirements and use this information to influence food intake and food chmces
within the population. B

Medical Nutrition Therapy comprises nutritional diagnostics, therapy and

advice for the purpose of treating illness. The dietitian’s area of expertise involves |
a full command of current nutritional therapies as well as the prescription of a |

specific personalised treatment based on one or more of these therapies: The

dietitian must also have a solid knowledge base regardmg the different products '

available for the respective forms of therapy.

This professional competence is unique and therefore dlstmgulshes the

dietitian from other health care and medical professionals and is the reason for |

the dietitian’s specific responsibility for nutritional treatment.

Professional Ethics

The clinical dietitian’s work involves a responsibility towards all ihe'différen’c L

parties concerned. The most important responsibility for the clinical dietitian is

Indian Dietetics
Association, Dietician and
Dieretics

NOTES
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Clinical Nutrition and
Dietetics

.NlOFTES

always towards the patient. The clinical dietitian fulfils this responsibility in various
ways, for example by basing the treatment on scientific evidence and proven
experience and by following scientific developments in the field. The clinical

dietitian provides treatment and gives information in an environment that requires
‘co-operation and respect between various professional groups and where all

involved work towards a common goal.

* The clinical dietitian must also fulfill professional demands for quality of

care. All of these demands - responsibilities towards parties concerned as well as

professional demands for quality — are justified and meeting them, as far as is
poss:ble, characterises an ethically correct care. They may, however, conflict making
it necessary for the clinical dietitian to weigh them against each other when
deciding further_au:on.

Alms and Structure of the Code

The clrmcal dietitian encounters various ethical problems in his or her daily
work. The Association of Clinical Dietitians has prepared this Code to serve not
only as a guideline for the individual clinical Dietitian, but also to clarify which
principles the Aésociation considers should characterise the-work of the clinical

-dietitian. In addition, the purpose of the code is to raise attention to ethical issues

and problems in the clinical Dietitian’s work, thereby contributing to lively
discussion of such ethical issues amongst clinical dietitians. The Association of
Clinical dietitians regards an ethical code as a step towards a common system of

values within the: professxon

The professxonal Code of Ethics of the Association of Clinical Dietitians has
the following structure. Firstly, the clinical dietitian’s profession is described in

‘terms of its aims and tasks. Secondly, a number of obligations are specified; those
thiat the clinical dietitian has to the profession itself as well as those to the parties
involved in the clinical dietitian’s work: the patient, the next-of-kin, colleagues,

the various: professmnal groups that the clinical dietitian co-operates with, the
employer and soc1ety It is important to emphasize that it is not only respect for
the different parties concerned that puts ethical demands on the clinical dietitian.
It is, also unethical not to endeavor to meet. the goals of the profession or the

specxﬁc deémands of the profession for quahty of care. In this respect, the

requirements fo_r_tompetence and quality are also ethical requirements.

Apphcatxon and Lxmltahons

A professmnal code of ethics can never be complete in the sense that all the
ethical issues that the clinical dietitian must consider are specified in the text or

| formulated as rules. Reality is far too complex for this to be possible. In any
'parhcular 51tuat10n different ethical requirements and obhgatlons may come into
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conflict with one another, whereby it may be impossible to meet them all. In
such cases the code cannot provide complete answers as to how to welgh up the
different demands. A general rule, however, is that consideration towards the
patient carries greater weight than that towards others concerned. Slmllarly, the
clinical dietitian must not ignore strictly professional obligations. However, in
specific cases the balancing of demands must be left to the clinical dxet;tlan sown
judgement. This does not imply that the formulation of the various considerations
and requirements of a code becomes unimportant. On the contrary, the

Indian Dietetics
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Dxetencs

3 NOTES ;

formulation of specific demands related to the parties concerned or: and to.the | b‘

profession constitutes a means of support and a good starting point when it comes |

both to observing ethical problems in one’s own work and to descnbmg and
analysing a problem in order to reach a solutlon ‘

A collection of examples giving common situations of different types Wthh

involve ethical problems or conflicts in professional practice has beerr produced
lo serve as help and guidance for training how to make good Lthlcal anaIVbes

The Code of Ethics presumes that the clinical dietitian, in his or her work,

respects current laws and regulations. The Code is not a legal document Its rules
should rather be seen as supplementing what is laid down in law. '

The term patient is used throughout this Code to refer to the ’i'ndi'v'i'dual [

receiving treatment from the clinical dietitian. [n certain situations. other terms
may be commonly used and more suitable. The ethical content of the. Code can
also be expressed using these terms. '

THE DIETICIAN'S OBLIGATIONS

- ¢ lo provide treatment or information based on scientific evidence .and

proven experience and actively represent this professional expertlse mf- i

contacts within health and medical care and society in general

* lo endeavor at all times to adhere to the profession’s estab_hshed and

accepted correct use of language, in an understandable form, when

informing patients and staff in written publications and in contac... w1th + ool

the medxa

* To be aware of one’s role as a representative of the profession in official
situations, and in contact with the media, and to strive for ob}ecnvuy and
a serious image. :

*  To understand the complexxty of illness processes and the Iumts of the’

clinical dietitian’s own competence and role in the treatment of: patlents

* 'lo seek advice and knowledge from colleagues as well as from other

professions when required.
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. To document the nutritional treatment.

. To transfer relevant information to others involved in the treatment of the
© patient.

Not;'to allbw-the clinical dietitian’s duties and work to be used to meet

- other needs of the patient.

To maintain personal levels of competence by continually following the
scientific-and other literature within the nutritional and relevant medical
fields, as well as participating in further education.

. To work usmg the nutritional care process as the overall structure.

Not to a'llgw thoughts of personal gain to influence the treatment and

mformatxon given.

To mamtam a rational and critical position with regard to all forms of

_ marketing and information and to be aware of the commercial interests

behind parts of this information.

Obhgatlons Towards Parties Concerned

Obhgatlons towards parties concerned apply independent of thelr sex, age,
ethinicity, colour Q£:$m, sexual orientation, religion, political and social affiliations.

Obligations Towards the Patient

To regard the patient as autonomous, i.e., to see the patient as having the

vcapablhty to make decisions concerning his/her own life.

To keep mformed at all times; of the patient’s diagnosis, treatment and

_ needs and ‘of various factors concerning the patient’s situation that may
_influence the »formulanon of the nutritional treatment.

* To give advice and propose treatment based on one’s own professional

knowledge and experience as well as on knowledge of the patient’s wishes

: and situation and to establish goals together with the patient,

- To respect;t_he patient’s wishes as far as possible considering the demands

of the profession.

To balance the consequences of the nutritional treatment against those of

~ other treatment of the patient so that an overall positive outcome has

priority.

To take into consideration Lhat there may be situations where the correct

-course of ‘action is to end or not to start a nutritional treatment.

To actively-support and encourage the patient in the nutritional treatment
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and, as far as can be considered realistic, try to motivate the patient by

means of information to carry out and complete the treatment. -

To make sure that the treatment is carried out with the patient’s informed
consent. This means that the patient is capable of making decisions, |-
understands the information and is under no form of compulsion when

accepting the treatment. If the patient is a child the informed: consent

must be obtained from its guardian. When the child is mature enough to-
give its own consent it must be obtained together with that of the guardian.

Where the patient is an adult inca pable of making decisions, an informed

consent must be obtained from the patient'’s next-of-kin or guardian: In -

the absence of a guardian or next-of-kin, or if a certificate exists for
compulsory admission to a psychiatric hospital in accordance with the

law regulating compulsory psychiatric care, responsibility for deciding |

proper treatment rests with the clinical dietitian and physician.

Lo treat patient information confidentially and to observe legally binding
professional secrecy. Transfer of information over and above professional
obligations may occur only alter having obtained the patient’s consent.

To ensure that documentation is factual, relevant and observes the patient's =

integrity and dignity. The dietitian has.a legal obligation: fo keep
documented records. : '

Obligations Towards the Next-of-Kin or Equivalent.

To be explicit to the next-of-kin that the clinical dietitian reprgéénts the
patient, "

To inform the next-of-kin concerned of the treatment only faf'te}.yf having’

obtained the patfent's consent,

Idian Dietetics
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| NOTES

To involve the next-of-kin in the treatment only after having obffaihédy’t‘he,, ARSI

‘patient’s consent.

Obligations Towards Colleagues and Other Professional Groups e

To work for a trustful co-operation towards common goals.

To work joinvtly with colleagues or other professional groups ih_';.ofdef to.

promote the intcrests of the patient in the best way possible,

To explain one’s own field of competence and to fulfill the obl_‘l_gatiohs

associated with the position.

To respect the competence and field of responsibility of other profés__‘s_i’onais.f

To assist other clinical dietitians or representatives of other prof'e_s_'éions'vby

52

'V.S'c;/f”-'ltn}tr.u(;lio'na/ Material 45



Clinical Nutrition and giving advice and sharing knowledge and experience as requested. It is

Dietetics
particularly important to introduce and support new and less experienced

_ Lol]eagueq
‘NOTES :
: j_Obhgahons Towards the Employer

To adhere to the employer’s guidelines and to show loyaity towards the
“employer as far as this is consistent with other demands of professional ethics.
,Obligati}ons Towards Society

To take responsibility towards society, mainly through providing
“information on matters concerning nutrition and -nutritional Lreatment, using
‘one’s own competence based on scientific evidence and proven experience.

RESEARCH Etrics

«  When the clinical dietitian pursues research, he/she is bound by the law
concerning velting of the ethics of research 1;1volvmg humans and by the
ethical rules and guidelines that govern medical and social science research
in India.

e When research is carried out in connection with care, the patient’s
! wellbeing and rights must at all times precede research demands.

¢ Whenresearch is carried out as part of training, the final responsibility for
adherence to research ethics rests with the supervisor.

’ EFAD and ICDA have adopted the International Code of Ethics:

Dxetltlans practice in a just and equitable manner to improve the nutrition
of the world by

1. Being competent, objective and honest in our actions
Respech‘ng all people and their needs .
Collaboratmg with others

2
3
L4 Strwmg for positive nutrition outcomes for people
5 .meg-r‘\o harm
) . :

- Adhering to the standards of good practice in nutrition and dietetics
International Code of Good Practice:

Provision of Service ana applicafion of knowledge

R Pr0v1de high quality, cost cfﬁuent services in nutrition and dietetics

b2, Provrdc services based on the expectation and needs of the community or

i chenp
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te:
3. Competently apply the knowledge of nutrition and d ietetics and mtegra ‘e . dssaciation, Dietician and

this knowledge with other dlsmplmes in health and social sciences

4.  Work cooperatively with others to mtegmte nutrition and dletetlcs intd_

overall care/service regardléss of context -

5. Work in partnership with clients and users of the service

Developing Practice and Application of Research

1. Interpret, apply, participate in or generate research to enhance pracnce '

2. Develop a unique body of knowledge
3. 'Have an in depth scientific knowledge of food and human nutrition

4. Develop practice based on evidence

Communication

1. Comumunicate effectlvely through nu'mtlon education, educatlon andv _

training, development of pohcy and programs

2. Advocate for nutrition and dletetlcs the alleviation of hung,er and the |

value of services

3. Advance and promote the dietelics profession

Quality in Practice

1. Systematlcally evaluate the quality of practice and revise practice on’ the

basis of this feedback
Strive to improve services and practice at all times
3. Maintain continuéd competence to practice:
Professional Accountability

1. Ensure accountability to the public

2. Acceptresponsibility for ensuring pr ac’ace meets legislative reqmrements

3. Maintain continued competence by being responsible for hfelong leam‘mg
.and engaging in self-development e

1.6 DIETETICS

Dietetics is the study of the relatlonshlp betweén nutrition and health
Dieticians specialize in applying their knowledge to issues ranging from

rescription diets for people suffering from'specific medical conditions' to |

"ecommendations which are designed to improve the health of entire communities

1rough dietary changes. This branch of the medical field has a number of | '.

oplications, including clinical treatment, research, and community outreach.

Indian Dietetics
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: ‘ _Indiyiduals who practice dietetics usually have a bachelor’s degfee at a
. minimum, and many complete licensure requirements so that they can become

. * . registered dieticians. Inmany nations, the term “registered dietician” is protected
'NOTES -y by law, and only people who have satisfied certain requitements may use it. A
. ] dietician 'nftay also use the term “nutritionist,” although it is possible for someone
to bea nutritionist without having a background in dietetics.

Clinical Nutritionand -
Dietetics -+~

- Whatpeople eat can have a profound impact on their level of general health.
Die'tic"ian‘?s study nutritional needs at all stages of life, and in a variety of settings,
. so that they can anderstand the unique nutritional needs of specific patients, as
well as riutritional trends in particular communities. A 90 year old woman has
very differ_ght dietary requirements than a 25 year old male athlete, and a dietitian
can defef;ri_ine what those needs are, and what the best source of nutrition might
be. - ’

So_m’g' dieticians work in hospitals and other clinical environments, working
with spe‘c'i_fvic patients. They can prescribe meal plans to help manage and prevent
‘i disease, and they can also prescribe enteral nutrition to patients who cannot eat
- normally’._lfj clinical settings, dieticians work with doctors and other members of
the mi-"_'dié:;l'_l'j team to ensure that their patients receive the best and most appropriate
treatment.

S Dxetetlcs is also used in residential facilities such as colleges and nursing
homes t'o;'é:'nsvure that residents get the nutrition they need, and in facilities such
as s'choql_'s';.:and cafeterias, to provide a balanced, healthy diet which will promote
health among customers. Dieticians are also an important part of public outreach
prdgrarri;fs"related to nutrition, utilizing their skills to explain how people can eat
healthier diets and maintain health. Research dieticians work in labs and simular
settings to, research nutrition, health, and emerging issues which pertain to the
field.
A c’a‘feer in dietetics can be very interesting. Candidates-who are interested
’in.WOrk'ilrj'g in this field should be interested in science, medicine, and food, and
it hél’psf&have good people skills and excellent communication abilities.

1.7 CLASSIFICATION OF FOQDS

Foods are substances from animal and plant sources that yield heat and
energy when ingested and absorbed by the body. Food nutrients build and renew
tissues and regulate the body processes. The unit commonly used for describing
energy intake and energy expenditure is the calorie. Good food sources contain
substanti__éﬂ..amounts of nutrients in relation to caloric content and provide upwards
of 10 percent of Recommended Dietary Allowance for each specific nutrient.
Most peb"ple can get enough of each required nutrient daily by eating a wide

ER variety of foods.
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PROTEINS

Proteins are the “building blocks." of the body and provide imporfaint

required nutritive elements. Proteins are needed for growth, maintenance, and .

replacement of body cells, and they form hormones and enzymes used to regulate
bodv processes. Extra protein is either used to supply energy or is changed into
body lat. Found in both the animal and plant kingdoms, all proteins are composed
of amino acids. Some amino acids are absolutely essential to maintain life and are

necessary for repair, growth, and body development. Of the approximately 20 amino acids, |

our body can produce all but nine. These nine amiino acids are termed ”essermal
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amino acids.” We must get them from food, and we need all nine at one time so |-

our body can use them effectively.

Proteins, which promote tissue growth and renewal, haye long been |

recognized as the main structural unit of all | living cells. Each gram ( g)of protem
vields 4 calories in the ptocess of metabolism. Although proteins yield energy,
they are an expensive sotirce. If sufficient carbohydrates are not supplied; ‘the-
body will use protein fof energy requirements. This protein may be- obtamed

from muscle lissue, producing the * wastmg effect” of long-term starvahon and' :

some diseases,

A constant protein source is required in the daily diet. The normal clai'ly |

protein intake for adults should be 0.8 gram per kﬂogram (9/kg) (2.2 Ibs) of body

weight, or 12 percent of the total caloric intake. Pregnant women requn'e an | -

additional 10 grams of protein a day over the normal daily intake.

Proteins play an important role in recovering from fractures, burns, and

infections. They are also important in healing wounds and recovering from surgical. |

procedures. In cases of recovery, protein intake should be increased in accordance :
with the severity of the condition, and carbohydrates and fats can be’ added I
liberally. While proteins can supply energy, they are not a main source of energy’

like carbohydrates-and fal.

Ideally, the patient should receive protein by mouth; however, it islsometirn‘es
necessary to meet the minimum requirements parenterally. Glucose parenteral

solution, given during an acute emergency period, will prevent some loss ‘of . _ .

protein, Protein deficiency may stunt growth, promote a secondary anemla, or'

induce nuttitional edema. Dietary sources of protein and the nine essentlal amino g
acids are milk, yogurt eggs, meats, fish, cheese, poultry, peanut butter, legumes 1

and nuts. Protein frorr) plant sources is best when combined with animal protem

such as milk plus peanul butter, or when legumes are combined with grains |

cuch as Navy beans plus rice.

FATS.

The, chief functlons of fats are to supply energy and transport fﬂt~soluble‘ Lo

vitamins. Each gram of fat ylelds 9 calories. Pats provrde the most concentrated
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C’i”ic“,; Z:erz "c’:”" and ' gource of calories (and, therefore, energy) of all the food nutrients. Fats are found
- in both the animal and vegetable kingdoms. Fatty acids and glycerol are the end
products of- the digestion of fats.

NOTES Many fats act as carriers for the fat-soluble vitamins A, D, E, and K. They
| also act both as a padding for vital organs, particularly the kidneys, and as
subcutaneous tissue to help conserve body heat. Fat is stored as adipose (fatty)
| tissue to form areserve supply in time of need. Dietary fats delay gastric emptying
,v and promote a feeling of fullness. Excess calories from fats may produce obesity,
| the foremmer of arteriosclerosis, hypertension, gallbladder disease, and diabetes.
| A diet high in fat, especially saturated fat and cholesterol, contributes to elevated
| blood cholesterol levels in many people. Adults over the age of 30 should have a
~ | serum cholesterol level of less than 200 mg/dl. Health experts agree that less than
130 percent of our total calories per day should come from fat. Saturated fat intake
| should be 'ﬁd more-than 10 percent of the total calories.

Reducing dietary fat is also a good way to limit calories. Decreased fat intake
|. results in fewer calories without a reduction of most nutrients. Too little fat in the
diet may lead to being underweight, having insufficient padding for the vital
organs, and lowered energy. Butter, margarine; cream cheese, fatty meats, whole
milk, olives, avocados, egg yolks, nuts, commercial bakery products, and vegetable
oils are all sources of dietary fat.

CARBOHYDRATES

Carbohydrates (sugar and starches) are the most efficient sources of energy
and are known as the “fuel of life.” They are abundantly found in most plant
food sources. Complex carbohydrates (starches) are in breads, cereals, pasta, rice,
dry beans:and peas, and other vegetables, such as potatoes and corn. Simple
- | carbohydrates are found in sugars, honey, syrup, jam, and many desserts. The
new nutritional guidelines established by the Food and Drug Administration (FDA)
recommend that complex carbohydrates and naturally occurring sugars (found
primarily in fruit) make up approximately 50 percent of one’s total caloric intake.
It is also recommended that refined and processed sugars make up no more than
10 percent of the calories in one’s diet. Each gram of carbohydrate yields 4 calories
in the process of its metabolism. Carbohydrates must be reduced to glucose before
| the body can use them. Carbohydrates are stored in the muscles to fuel their
| movement, and in the liver as glycogen, which is then broken down and released
as glucose at the exact rate needed by the body. This latter mechanism is controlled
| largely by insulin from the pancreas. During fasting, liver glycogen is rapidly - -
_ depl_etéd, l'ea"ding the body to use its fat for energy. Carbohydrates that are not
needed for'energy are converted to and stored as adipose (fat) tissue.
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The main functions of carbohydrates are to :
* furnish the main source of energy for muscular work and’ numtwe
processes, ’ s
*  help maintain body temperature,
e formreserve fuel,

¢  assist in oxidation of fats, and

*  spare protein for growth and repair. S I

MINERALS

Although mineral elements constitute only a small portion of the total body
weight, they enter into the activities of the body to a much greater degree than
their weight would indicate. Certain mineral elements are essential for spec1f1c.
body functions. While it is not yet known exactly how many of the mineral
elements are indispensable to the body functions, seemingly small changes of
mineral concentration can be fatal. These essential i inorganic elements contribute
overwhelmingly to the skeletal framework of the body and teeth, and they are an
essential part of many organic compounds. -

Minerals form an integral part of basic cell structure and circulate in body
fluids. They also exercise specific physiologic mfluences on the function of body
tissues. For mineral needs to be met satisfactorily, consumptlon of each element
must be sufficient to cover body tissue requirements and to meet changmg
physiological needs. At one time, it was erroneously believed that any diet adequate
in other respects would also provide an adequate intake of esseritial minerals.
This is not so. Foods vary greatly in their mineral—as well as their overall
nutritional —content, depending on growing conditions, storage, and preparatlon
procedures. Among the major minerals are calcium, phosphorus, iron, potass:um,
zinc, and magnesium.

Vrramins

Vitamins are essential corhpounds that are present in food in minute
quantities. Although vitamins do not furnish energy or act as tissue- bu1ldmg
materials, they do act as catalysts in many body chemical reactions and are
necessary for normal metabolic functions, growth, and the health of the human
body. Their absence results in malnutrition and' specific deficiency dlseases
Vitamin chemistry is complex and nutritional experimentation is dlfflcult S0 our
knowledge of them is being continually supplemented and revised. 1t is.quite
possible that additional vitamins will be discovered or that some of those already
recognized may prove to contain more than one factor.
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Vitamins are so widely distributed in food that a properly prepared normal
diet usually provides an adequate amount. Vitamins can be destroyed during the
preparation or preservation of certain foods; however, manufacturers frequently
add vitamins to their products to replace those destroyed or removed in processing.
1 Since fat-soluble vitamins can be stored in the body, it is possible to develop

! hyperwtammmw by consuming excessive amounts of these nutrients, and death
may result'in extreme cases. Fat-soluble vitamins include A, D, E, and K.

¢ Vitamin A is involved in the formation and maintenance of healthy skin,
hal_r, and mucous membranes. Vitamin A helps us to see in dim light and
is hécessa:y for proper bone growth, tooth development, and reproduction.
Good sQiirces of vitamin-A include yellow; orange, and dark g’reen
vegetab]es; fruits; and liver, eggs, cheese, butter, and milk.

' 0 . Vitamin D promotes calcium and phosphorus absorption and is required
- for the formation of healthy bones and teeth. Good sources include fortified
: ,mil'k',..'egg'y:olk, liver, tuna, and ced liver oil. Vitamin D is produced in the

“body on exposure to sunlight.
' Vitgrhin" E protects vitamin A and e_ésential fatty acids from oxidation in
 the body cells and prevents breakdown of body tissues. Good sources
include vegetable oils, fortified cereals, whole-grain cereals and bread, nuts,
wheat germ, and green leafy vegetables.
. Vitahii_n__K includes a group of vitamins that promote normal clotting of

'the..bl'odd_-'and helps maintain normal liver functions. Good sources are
greeri Ieafy vegetables, liver, soybean, and other vegetable products.

Water—soluble v1tam1ns, such as vitamin C and the B-complex vitamins,
are not stored i in the body to any great extent. Rather, they are used as necessary

| by the body,an}d' any amounts that remain are excreted in the urine. As a result,

these vitamins must be replenished daily to ensure optimum health.

. wVitam’itﬂw < (ascorblc acid) is necessary for normal growth and cell activity

: and.is 1mportant for maintaining blood vessel strength. It helps the body
resist upper respiratory infections and is necessary for the proper
deVélopiﬁént of teeth and gums. Wounds and burns require vitamin C
for healing. A deficiency of ascorbic acid causes an individual to bruise
easﬂy A severe deficiency leads to a condition known as scurvy. Good
sources include citrus fruits, raw leafy vegetables, and tomatoes.

. ' E Vita‘min:‘Bb(Complex) includes more than 12 separate B vitamins. Some
of the more common B vitamins are :
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— Thiamin (B)) is necessary for normal growth, normal carbohydrate'

metabolism and normal functioning of the heart, nerves, and muscles.

‘Thiamin deficiency results in retarded growth and nerve disorders, and'a

condition known as beriberi. Good sources include pork, fish, eggs and
whole-grain cereals.

— Riboflavin (B,) is required for normal growth, vigor, healthy skm and”

mucosa, and normal eye function. Riboflavin is found in milk products,
green leafy vegetables, and eggs. Other good sources of vitamin Bz_are the
organ meats, heart, kidney, and liver.- L -

— Niacin (B,) is necessary for normal growth and skin health, normal :

functioning of the stomach and intestines, nervous and circulatory systems
and for carbohydrate, fat, and protein metabolism. The best sources are

meat, liver, poultry, and peanuts.

- Pyridoxine (B,) is necessary for fat, carbohydrate, and protein metabohsm

and is sometimes used to treat nausea in pregnancy. Sources include liver,
yeast, wheat germ, pork, potatoes, and milk. Vitamin B is uSually
presarlbed with Isonizid (INH) treatment since INH often causes a
pyndoxme deficiency. '

— Cyanocobalamin (B,,) is necessary for the health of nervous nssue and

assists in iron metabolism and the maturation process of red blood cells.

B,, is used to prevent pernicious anemia. The best sources are hver and
kldneys, milk, eggs, fish, and cheese. L

ViTaMIN AND MINERAL SUPPLEMENTS

Vitamin supplements are usually not necessary if a diet mcludcs a w1de
variety of foods. Exceptions may occur in prenatal diets in which iron is low, as
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well as in patients who are deficient in a specific vitamin. Vitamin supplements_‘ .

should be taken only on a physician or dietitian’s 1ecommendanon

Vitamin and mineral supplements are being widely used by physxcally actwe _

people because of all the performance~enhancmg clalms made by supplement

manufacturers.

It is estimated that 40-50 percent of athletes use some form of vxtamm/
mineral supplements. Some doses range from amounts 51m11ar to the

- Recommended Dietary Allowances (RDA) up to levels many times the_. RDA._

Supplements are useful under-a variety of conditions, such as if an individual
¢ has an existing vitamin or mineral deficiency; o
¢ has poor nutrient intake and/or dletary habits; or

+ is exposed to extreme environmental conditions, such as altltude
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Often, laxatives are prescribed in conjunction with some medical treatments

) and may cause decreased absorption of vitamins, loss of minerals and electrolytes,

flucose uptake. Therefore, any patient on laxatives should be

carefu]lv momtmed and supplementary nutritives should be administered as
neceqsar\

: 'lakmg a géneral multivitamin supplement appears to be without measurable
pérformance enhancing effects in healthy, well-nourished, physically active

| personnel. Similarly, no improvements in muscle strength or endurance have

been noted in sffghgﬂ\ athletes, such as body builders, who tend to use megadoses
of 'vitamin and mineral supplements. The indiscriminate use of high-potency

+ vitamins and mmeralq is of growing concern since excessive amounts of vitamins

and/or mlnerals can be harmful and may result in nutrient imbalances. Excessive
intake of some vitamin and mineral supplements can result in adverse--and
possibly toxic-side effects.

WaTER

Water is- often called the “forgotten nutrient.” Water is needed to replace

| bodv fluids lost prlmanly in urine and sweat. A person can survive weeks without

food but only days without water. Water makes up 70 percent of body weight

| and is found in'every cell in the body. It is the medium through which nutrients
are transported from the digestive tract to the cells where they are needed. Water

is-also the medium through which the by-products of cell metabolism are
removed

. Water also serves as the medium in which the chemical processes of life
take place. It is.normally taken into the body in beverages, soups, and in the
form of solid foods. Fluid needs are increased with sweating, vomiting, diarrhoea,
high-protein diét;, and in hot environments. An insufficient intake may cause

| dehydration, evidenced by loss of weight, increased body temperature, and

dizziness.

, Calculatin'g“a therapeutic diet can be complicated and is best left to dietitians.
It is now common practice for dietitians or dietary kitchens'to select foods for
diets using various food groups. These foods are;classified according to their

nutritional value and the number of servings that should be eaten aach day.

DIerARY GUIDELINES

The food pyramid graphically communicates the message of the Dietary
Guidelines. Diets should be built upon a base of complex carbohydrates and less
fats. The placement of the food groups starting at the base of the pyramid conveys
the current recommendations. These recommendations are as follows:
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*  Eatmore grains, vegetables, and fruits
* Eat moderate amdunts of lean meats and dairy foods

*  Usesweets, (ats, and oils sparingly

1.8 DIET THERAPY AND PREPARATION OF NORMAL
DIET

It is often necessary to cater 10 a patient’s appetite, since many individuals

become especially hard to please when sick. In some disease states, such as cancer,

patients experience marked taste changes. Because of the importance of the
nutritional elements in feeding the sick, try to carry out the patient’s wishes

whenever possible. A tactful and observant Hospital Corpsman can be of great’

benefit to the physician and dietitian in carrying out the dietary regimen. You
must be aware of what comprises a well-balanced diet and should be able to
recognize when dietary adjustments need to be made in special 51tuatlona This is
important to meet the changing needs of the diseased body's-ability: to make use
of foods.

The patient should be made to feel that the utmost cleanliness ard care

have been observed in the preparation and service of their food. The patient’s ; »

face and hands should be cleaned before food is served, and the lips and teeth

cleaned before and after the meal. If the mouth is dry, it should be- moxstenedv

periodically.

When special or modified diets are ordered, check the contents of the tray
with the written orders. An error in servmg a special diet may cause discom(ort,
serious illness, or even death.

Osjecrives oF DIEr THERAPY
The objectives of diet therapy are as follows:
* To increase or decrease body weight
* Torest a particular organ

*  To adjust the diet to the body’s ability to use certain foods |

e Toproduce a specific effect as a remedy (.8, regulation of blood sugar in

diabetes)

* To overcome deficiencies by the addition of food rich in some necessary

element (e.g., supplementing the diet with iron in treatmg macrocytlc
anemia)

* To provide ease of digestion by omitting irritating substances, such as
fiber, spices, or high-fat foods. !
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o "_Iﬁ7/r:a/v‘\'zm'.ilinr1 and TYPES OF DieTs .

Dieetics
Diets used in the treatment of disease are often spoken of by specific names
S that show a speCIal composition and often indicate. the purpose for which the
TE x
NOTES | diet is intended.
egular Diet.

The regular dxet is composed of all types of foods and is well balanced and

capable of m"nntalnmg a state of good nutrition. It is mtended for convalescing
patients who do not require a therapeum. diet.

‘Modified or Therapeutlc Diets

Mod1f1ecl or therapeutic diets are modlflcatlons of the regular diet and are
.'des1gned to meet specific patient needs. These include :

*  method of p'r,eparation (e.g.. baking, boiling, or broiling),
. r-consist_ency‘(e'.,g,, ground or chopped),
¢ total calories {e.¢., high or low calorie),

. ’nutnents (e. g altering carbohydrate, protein, fat, vxtamms and minerals);
and

. :vzill{owilﬁg '(_)n'l_vy.specific foods (e.g., diabetic diet).

SOFT ,DIE'I'—The sofl diet is soft in texture and consists of liquids and semi-solid
foods: It is indicated in certain postoperative cases, for convalescents who cannot
tolerate a regular diet, in acute illnesses, and in some gastrointestinal disorders. A
soft diet i is an intermediate step between a liquid and regular diet and is low in
connective thsue and 1nd)beshble dietary fxber Little or no spices are used in its
preparatlon

“The soft dlet mcludes all liquids other than alcohol, and foods that may be
mcorporated into.a sof{ diet include well-cooked cereals, pastas, white bread and
crackers, eggs, cotlage cheese, tender meat, fish, poultry, and vegetables (including
baked; mashed, and 'scalloped potatoes). Vegetables can be puréed and meats
,'ground for dental patients. Permitted desserts are custards, gelatm puddings, -
soft fruits, and simple cakes and cookies. Foods prohxblted in a soft diet include
fried foods raw Vegetableq and nuts. -

LIQUID DIET A hquld diet consists of foods that are in a liquid state at body
temperature. This type of diet is indicated in some postoperative cases, in acute
illnesses, and in inflammatory conditions.of the gastrointestinal (GI) tract. [t is
important that feedmgs consisting of 6 to 8 ounces or more be glven every 2to 3
hours WhI]P the patlcnt is'awake.
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Liquid diets are usually ordered as clear, full, or dental hqmd Aclear liquid = IndianDietetic

" Association. Dietician and
diet includes clear broth, black tea or coffee, plain gelatin, and clear fruit juices -
(apple, grape, and cranberty), popsicles, fruit drinks, and soft drinks. This diet is -
inadequate in all nutrients. A full liquid diet includes all the liqui’dé'serifed ona
clear liquid diet, with the addition of strained cream soups, milk and milk drinks, -
ice cream, puddings, and custard. The full liquid dietis inadequate i irviron, niacin,”
and possibly Vitamin A and thiamin. A dental liquid diet includes. regular foods .
blended and strained in hquld form and all foods allowed on clear and full hquldv 5

diets. Vitamin and mineral supplements may be necessary w1th the dental hquld»

diet if the recommended amounts of food are not tolerated

HIGH-CALORIE DIET—The high-calorie diet is of a hlgher caloru_ value than |
the average panent normally requires. A high-calorie diet is: mdu.ated when an |
increase of total calories is required by malnourished; underwelghl pOstsurblcaI Rk
or convalescing patients, especially those recovering from acute ilinesses such as.
infections, burns, and fevers. The increase in calories is obtained by supplementmg* 1

or modifying the regular diet with high-calorie foods or commercial supplements,

by giving larger portions, or by adding snacks. It is given to meet a need for |
energy caused by the more rapid metabolism that accompanies Lerhm diseases |
(especially fever, hyperthyroidism, pohomyehtls and mberculosle) In the llqmd

Indian-Dietetics

. Dietetics

© NOTES

or soft diet, adding fats and carbohydrates increases the caloric value The high- | -~

calorie diet is often ordered along with high protein. Proteins are added t0 prevent:|
depletion of proteins in the plasma (a condition known as hypoprotememla) As -

the patient progresses, a more solid diet is given.

Good sources of high-calorie foods are whole mllk,,cream sweets, butter,’ |.

margarine, fried foods, gravy, sauces, and ice cream: Between- mea] feedings | o

consisting of milk, milkshakes, cheese, cookies, or sandwmhes are recommended 0

but these feedings should not interfere with the patient’s dppetue al mealume

HIGH-PROTEIN DIET- As previously stated, protein is essentl'al for tissue | -
growth and regeneration. A high-protein diet is indicated in almost all lllnesses'v_
(.., nephrosis, cirrhosis of the liver, infectious hepatitis, burns, Ladlatlon injury,
fractures, some Gl disorders, conditions in which the protein blood level is Jow, "

and in preoperative and postoperative cases).

In some acute illnesses and disorders, such as infectiousf"bepatitis, GIL
disorders, and postoperative conditions, patients may be unable to ¢consurne solid:.
foods or the daily requiremeht of protein and calories because of pain or nziusea{
In these cases, intravenous fluids with nutrient additives are reqmred for the"

patient to receive the rcqmred amount of protein.

Protein-calorie dehcmncy is a definite factor in postoperz_it’ive wound
disruption. This disruption can best be prevented by preemptive nutritional
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¢ ”’”‘"’;’) :;;’:l“’:”” “rd  measures before surgery. A_ntibody production will be decreased if the patient
T receives inadequate prote'in Remember, the daily recommended intake of proteins

‘ - foradultsis at least 0. 8 g/kg of body weight (approxrmatelv 56 g). A high-protein
NOTES. diet should prov1de a minimum of 1.5 g of protein per kg of body weight -

’ - (approxxmately 105 g). The seriously burned and radiation injury patients should

recelve at ]east 3.0¢g b/kg daily.

Supplement the regular diet with high-quality protein foods, such as meat,
flbl‘l_ _cheese _mllk,_‘_ar)d eggs.

LOW-CALORIE Dﬂ?T—{The low-calorie diet is useful in the treatment of obesity,
but it may also be iised to control Wéight in medical conditions such as arthritis,
hypertension, diabetes, cardiac disease, or hypothyroidism. A loss of 1 to 2 pounds
per. week is-the medxcallv acceptable limit for weight reduction. A low-calorie
diet consists of 1, ()00 to 1,800 calories per day. Calorie levels are determined by
phvsu.lans and diefitians to help meet spec1f1c individual patient weight-loss goals.
The daily intake of: proteins should be at least 0. 8 g/kg of standard body weight.
Supplemental v1tam1ns may be ordered.if the prescubed diet is less than 1,200
galones

Patlents on low calorie diets should be instructed by the dietitian (if available)
or Q_t_her medical personnel knowledgeable in proper eating habits. The dietitian
conducts patiént interviews to learn the patienfs eating behaviours, usual portions,
preparatxon of foods, meal patterns, nutritional adequacy, exercise, and so forth.
Indw1dual programs should then be recommended to assist patients to attain
| and maintain their 1dea] weight.

Assoc1at10n, lists lhe following formula for determining ideal body weight. For
females, the basmwelght for 5 feet is 100 pounds. Add 5 pounds for every inch
over 5 feet. For males, the basic weight for 5 feet is 106 pounds, with 6 pounds
added for every iﬁch over 5 feet. Adjustments must be made for body build.
Reduce desired wéight by 10 percent for a small frame; increase it by 10 percent
for alarge frame, Total caloric requirements are based on ideal' body weight plus
actlwty '

Many panents on low-calorie diets experience hunger. To satisfy this hunger
or appeute, low-calorie foods such as raw vegetables, broth, black coffee or tea,
and other unsweetened or diet beverages should be provided. Water and sodium
need not be restricted unless there are cardiac complications or edema, and the
restrictions are ordered by the physician.

' LOW-PROTEIN DIET — As the name implies, the low-protein diet is made up of
foods that furnish only small amounts of protein and consist largely of
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carbohydrates and fats (e.g., foods such as marshmallows, hard candy, and butter).
This diet is used in renal diseases associated with nitrogen retenlion_-‘or liver
«disorders. Limiled amounts of proteih are sometimes advocated in certain kidney
diseases (such as chronic ncphfom edema). Low-protein diets for renal failure
are usually restricted in soditim and potassium, because these two elements are
not excreted properly during ths condition. In some cases of chromc renal
insufficiency, the protein content of the diet is varied, usually between 40-60 g
per day, so that there will be sufficient complete protein to maintain nitrogen
equilibrium.

In some metabolic disturbances, such as amino acids in the urine, protein | -

restriction may be of therapeutic ivalue.

HIGH-RESIDUL DIET—The high-residue (high-bulk, high-fiber, high-roughage)
diet is indicated in atonic constipation, spastic colon, irritable bowel syndrome,
and diverticulosis. This diet encourages regular elimination by stimulating muscle
tone, creating softer and larger stools that are more easily ptopelled through the
colon, thereby rpducmg the pain ; and crampmg that accompany spastlc colon or
irritable bowel syndrome.

The patient is given a regular diet, with the inclusion of }u'gh-resivd__‘ue fo().ds.
The main sources of fiber are whole-grain breads and cereals, bran cereals, fresh
fruits, and vegetables that are raw or cogked until tender. Whole gt_airi breads
and cereals that contain wheat bran have a greater laxative effect thvan"-'fr_uit_s and

vegetables, because the bran acts to absorb water within the colon, creating a-

bulk effect. Fiber intake should be increased gradually to minimize potential side
effects of bloating, cramps, and diarrhoea. At least one serving of 100 percent
wheat bran cereal is recommended daily. Cereals such as raisin bran, Bran Flzikés,
Shredded Wheat, and vatmeal may be used occasionally, but they contain less
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than half the amount of fiber found in All-Bran or Bran Buds. Fresh frults and__ N
vegetables with edible skins, such as apples and grapes, are higher.in flber content g f G

than carned fruits or vegetables and their juices.

Dietary intake of refined sugars and starches should be decreasgt;--becéﬁse
they are poor sources of fiber. Also, limit white flour products, refined cereals,
pies, cakes, and cookies.

Too little fluid in the high-residue diet may cause dehydration and lead to

constipation. The patient must drink at least eight 8-ounce glasses of- water .01
other fluids daily, particularly when consuming the recommended. amount of

bran. Drinking too much alcohol, beverages contammg caffeine (such as coffee,

cola, tea, and soft drinks), however, can irritate a sensitive color\ and can cause-}

dehydration. When possible, use decaffeinated coffee. One ortwo glasses of water
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“in the morning help to stimulate peristalsis. Excessive intake of foods like dried
" “'beans, fruits with seeds and skins, nuts, popcorn, and strong spices may cause
- irritability, especially during the inflammation period of colon disease stales. These
| foods sh'ould be individualized to the patient.

When ong is progressing from a low-residue diet after an acute infection or

| }dlvertlculxtls, increase fiber in the diet gradually. Start by adding one serving of
1100 percent bran cereal and three servings of whole-grain bread to the low-residue

menu pattern. Gradually increase the amount of raw vegetables and fresh fruits

o at least four servings per day.

.LOW-RESIDUE DIET—The low-residue diet is indicated in ulceration,
|.inflammation, and other gastric disorders (such as partial intestinal obstruction
“ordiverticulitis). It is also used in certain posto- perative states that affect any part

of the GI tract, e.¢., a hemorrhoidectomy. Low- resuiue diets are also used in

_treating dysenterles of long duration.

The purpose of this diet is to provide nonstimulating, non-irritating, and
easily digested material that leaves little residue, thus avoiding mechanical irritation
of the GI tract. Various commercially prepared low-residue clemental diet
supplements may be given to provide complete nutrition.

LOW-SODIUM DIET —A low-sodium diet consists of foods containing a very

small percentage of sodium, with no salt added in preparation or by the patient.
It is impossible lo prepare an absolutely sodium-free diet.

The low-sodium diet is indicated when edema is present, in renal diseases,

hypertension, and certain cardiac conditions.

The nephrotic patient is often unable to excrete sodium in a normal manner
because the kidneys’ retention of sodium leads to edema. A low-sodium diet is

thus indicated, with no restriction on salt-free liquids. Such palients should be
_encouraged to drink 2,000 to 3,000 milliliters (ml) of low-sodium fluids daily.

The allowance of sodium in a strict low-sodium diet is 250 to 1,000 mg

: :;daily. The allowance of sodium in a moderate low-sodium diet is 2,000 mg or 2 g.
Reguhrvdiets with no salt added contain 2.4 to 4.5 g of sodium.

Any dlet in which the amount of sodium is drastically reduced has possible

‘ '51de effects. The patient who is on this diet regimen must be constantly observed —
: partlcularly in warm climates— for lassitude, complaints of weakness, anorexia,

nausea and vomiting, mental confusion, abdominal cramps, and aching skeletal
muscles, Eledlolyte imbalances can have serious consequences. If you observe

{ symptoms such as those described above, notify a medical officer.

:‘ BLAND DIET—-A bland diet may be. helpful for gastritis, hyperacidity,
hemorrhoids, peptic ulcers, and other GI disorders. Dietary management of
,patlents w1th chromc ulcer dlsease has been the ‘subject of much controversy.
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Bland diets have traditionally been used for these patients However, expéfi‘rne‘rits
show that there is no significant difference in the response of patients with an

active duodenal ulcer to a bland diet. Known irritants to the gastric mucosa mclude_
alcohol, black pepper, caffeine, chili powder, cocoa, coffee, certain drugb, and

tea.

Emphasizing how to eat is as important as indicating what foods to eat, _
since there are individual responses to bland diets. Offer the following suggesnons_ A

to the patient : _
*  Avoid worry and emotional upsets at mealtime
e Chew food well and eat slowly
*  Rest before and after meals
*  Avoid foods of extreme temperatures

If fruits and juices between meals cause distress, try including thér"n'With
meals. Meals must be kept small to reduce gastric ac1d1ty and distention. Among
foods to avoid in the bland diet are : S

e fatty meats,

e fried foods,

. wl'iolé-grain breads and cereals,

. dried beans and peas,

*  cabbage-family vegetables,

¢  chocolate,

* nuts and seeds, and

e carbonated beverages, caffeine, coffee, and tea.

Patients on a bland diet may use spices and condiments such as allspice,
cinnamon, mace, paprika, sage, thyme, c1tsup, cranberry or mint jelly, and extract
and ﬂavormgs without chocolate or vinegar.

The bland diet allows a more liberal food selection than other restrictive
diets. This diet reduces the number of meals to three, and increases the quantity
of Joods given. Individualize the diel lo the patient.

The “Regular-No Stimulants Diet” (also called “liberal bland”), a type of
bland diet, eliminates only those items that have been shown scientifically to

irritate the gastric mucosa (i.e., alcohol, black pepper, caffeine, chili powder, cocoa,

coffee, certain drugs, and tea).

Decaffeinated coffee may be restricted in most types of bland diets. Recent
- studies show that it causes increased gastric acid secretion and esophageal pressure
causing gastric acid reflux in the esophagus. Decaffeinated coffee is only offered
on the bland diet and the regular-no stimulants diet if it is tolerated by the patient.
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‘2, Qutline the -_classification of Foods.

Chronic and excessive use of antacids to treat hyperacidity and related
conditions may result in thiamin deficiency, presumably because of alkaline
déstructioh of""‘thiamin within the bowel lumen. Excessive intake of milk with
antacids may cause svstemic alkalosis and hypercalcemia. Milk may be

’ .contramdmated in patients with allergic reactions or lactose intolerance.

LOW-CARBOHYDRA’I'E, HIGH-PROTEIN DIET—A low-carbohydrate, high-
protein diet is used in the treatment of hypoglycemia. This diet limits simple
carbohydrates that are quickly absorbed into the blood. A marked rise in blood
sugar stimulates the pancreas to overproduce insulin, which leads to a

hypoglycemic state as too much sugar is transported out of the blood.

Indlvxdualxze the diet to the patient, since hypoglycemic reactions may occur
at any time for various reasons. For example, meal skipping, inadequate calorie

0 mtake with. excesswe energy expendlture and drinking alcohol may precipitate

a low blood- -sugar reaction.

. The foods may be d1v1ded into three to six or more small meals. Liberal
amounts of prolem and fat are used, as thev are more slowly digested and absorbed.

| The diet includes meats, fish, poultry, cheese, eggs, fats, low-starch vegetables,

and limited amounts of unsweetened fruit and juices, breads, cereals, and high-

' »s'ta,rch-content"l:y'egetables (like corn, peas, and.potatoes). Because milk contains

the sugar lactose; limit it to 2 cups a day for an adult.
v \

Sweels SUch as candy, sugar, jams, jellies, soft drinks, and pastries should

| be avoided:to help prevent hypoglycemic reactions. They should be consumed

only when necessary to quickly increase blood-sugar levels during a hypoglycemic
reaction. If reactions are frequent, it is helpful to carry hard candy for quick and
easy use. Handy: high-protein snacks to help prevent hypoglycemic reactions
may include cheese, peanut butter, milk, and hard-boiled eggs.

STUDENT ACTIVITY

1. Discuss the responsibilities of a dietician.
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1.9 PRINCIPLES IN FORMULATION OF THERAPEUTI Am!f’;‘;’“"‘g?':{“?‘ y

DIETS AND FACTORS TO BE CONSIDERED FOR Distetics
THERAPEUTIC DIETS B

Diet therapy is a broad term for the practlcal application of nutrition as a_
preventative or corrective treatment of disease. This usually involves the
modification of an existing dietary lifestyle to promote optimum health. However,
in some cases, an alternative dietary lifestyle plan may be developed for the
purpose of eliminating certain foods in order to reclaim health. For example, the |
latter kind of diet therapy is often recommended for those who suffer from
allergies, including those that are riot food-related. Elimination diet therapy is | -
often found to be helpfulin improving symptoms associated with attentlon defxcn’( '
disorder and hyperactivity in children. ‘ ‘

NOTES

Inan ideal world, all the nutrients we require in the correct amounts would.‘ L
be taken in with our food as part of a balanced diet. o

Unfortunately, in our fast and furious modern society thls isnot always the
case. Farming and environmental issues mean that many foods have suffered a
natural decline in nutrient levels. Plus, the ”age of the ready meal’” has ‘brought’
not only speed and convenience but also a whole host of chemical additives,
preservatives, colourings and flavourings all convincingly packaged to dlsgmse
often poor nutritional content. With foods like these being eaten everyday it is fo 1
surprise that chronic health problems such as obesity, diabetes and heart dzsease
are becoming 21* century epidemics. : ‘

Malnutrition is definitely not a thing of the past; it comes in many dxfferent B
guises and surrounds us all everyday. To add to the 1mpacts of our depleted diets, .
" environmental pollution and the use of ‘antibiotics and other drugs can: reducei
the body'’s ability to absorb and use nutrients correctly. This further dlrmmshes» o
our chances of optimum health and contributes to illness. R :

Therapeutics diets takes all of these things into account and each panent 1$
treated as an individual: :

* Everyone’s nutritional needs are different and each food and supplement '
programme is carefully tailored to suit the particular needs and wishes of
that person. : . : .

* Therapeutics diet identifies and addresses the underlymg cause of a health :
problem, not merely treating the symptoms as. many ‘medications do.

* Each person is treated as a whold All aspects are considered to account for
the fact that the body functions through a complex web of mteractlons
that need to be working in harmony to achieve optimal health, -

* A diet therapist may recommend levels of nutrients way abova RDA’
(Recommended Daily Amounts) as set by the govemment RDA’s are
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NOTES

simply a. gu1de to the minimum amounts of nutrients we require each
day to prevent diseases such as scurvy. Therapeutic levels of nutrients
help address disease and promote optimum health.

. Aéfthe old saying goes, prevention is better than cure. Diet therapy works
to preveni disease and maintain health as well as tackling illness.

Prmmples of therapeutic diets planning also include:

A Adequacy provides sufficient energy and enough of the nutrients to
meét the needs of most healthy people to maintain their health.

B. Balance = eat a variety of foods to obtam all the nutrients.

C. Nutnent Dens1ty a measure of the nutrients a food provides relatlve to

the energv it provides. The more nutrients and the fewer kcalorxeq, the
higher the nutrient density.

D. Energy control -~ managing energy intake.

E. Moderatwn - select foods low in fat and sugar, they promote wexght

gain.

' F Variety - select foods from dlfferenl food groups.

: 1 10 SUMMARY
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+  Dietetics. (from the Greek dlalta, meaning “mode of life”) has been

1mp|u.ated in the cause, cure and prevention of disease from earliest
recorded ‘history.

e  In 1963, aband of nutntlonlsts, dietitians and workers in the allied health

fields resolved to form a scientific body to highlight the importance of
dietetics and nutrition in the maintenance of health, and in the prevention
and treatmunt of diseases. Thus, the Indian Dietetic Association was
founded

e A dlehc:lan is an expert in food and nutrition. Dieticians help promote
good health through proper eating. They supervise the preparation and
service of food, develop modified diets, participate in research, and educate
individuals and groups on good nutritional habits.

_+  The dijetitian’s professional competence is a synthesis of knowledge

reg’lrdmg food composition, nutritional requirements, foodstuffs, food
choices, food preparation and meal planning, as well as knowledge about
psychologlcal and sociological factors which can control appetite and eating
within the context of health and illness.

*  Diet therapy is a broad term for the practlcal application of nutrition as a

preventative or corrective treatment of disease. This usually involves the
- modification of an exwtmg dletarv lifestyle to promote optimum health.
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1.11 GLOSSARY

1.12 REVIEW QUESTIONS

Dietetics: Derived from the Greek diaita, meaning “mode of hfe” S
Dietician: An expert in food and nutrition. -

Clinical Dietician: A dietician who has responsibility for planmng,
education, supervision and evaluation of a clinically devised eahng plan
to restore the client’s/patient’s functional health.

Community Dietician: A dietician directly mvolved in health promonon
and policy formulation. » S
Gerontological Dieticians: A specialist in nutrition and agmg

Foodservice Dieticians: Resp0n51ble for large- scale food plannmg and
service. s :

Research Dieticians: They are mostly involved with dxctary related o

research in the elinical aspect of nutrition in disease states.

Dietetics: It is the study of the relationship between nutrition and healtb

1.

NN Ut oRm W N

1.13 FURTHER READINGS

Discuss the historical developments took place in the field of dletetlcs in
19" century.

What are the important objectives of Indian Dietelics A%ocxahon? DISCUSS
Give an appropriate definition of dietecian. - : ’
What are the main obligations of a dietician? Discuss.

Describe the classification of foods.

Why is diet planning important?

How is diet therapy helpful?

Alfred H. Katz, Prevention and Health, the Haworth Press, New Ydfk 1999,

Arthur, Guyten, M.O., Human Physzolog y and Mechanism of Dzseases WB
Saunders Company 1987.

Chatterjee, Human Physiology, Volume No. 1& 2, Medical Allied'vA'gencvy

Food Allergy Field Guide: A szectule Manual for Families by Theresa
Willingham.

Dietetics By B Srﬂakshmi,_Pubh’shed at New Age lntematjbﬁ'ajl.” '

Indian Dietetics.
Association, Dietician and
Dietetics

 NOTES
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Dietetics

' NOTES

. UNIT-1II
'OBESITY AND UNDERWEIGHT
OBJECTIVES

After goihg ;hrough the unit, students will be able to:
e . state thefeztiology of obesity and underweight;
. diécuss fhe physiology and metabolic changes in obesity;
. understand the complications of obesity and underweight;

'v"' explam the dietary modlflcatxons during obesity and underweight.

STRUCTURE

© 2.1 Introduction

' 2.2 Etiologyof Obesity
2.3 Complications

" 2.4 Diagnosis of Obesity
25 Treatmenl

26 Obesxty in Special I’opulatxons
27 Pathophysxology

2.8 Management

2.9 Dieting . T ;
. 2,10 Prevenhon ‘ :

2.11 Clxmca} Protocols

2,12 Underwe1ght Problems— Body Mass Index (BMI)

2.13 Etiology ‘of Underweight

214 Peoblems

1o 215 Underwexght Solutions

2.16 Grades of Obesxty
2.17 Summary -
218 Glodsary *

. 2.19‘Review:‘:-Questipns

220 Fui'ther Readings

21 1 INTRODUCTION

Obesxty is a medical condition in which excess body fat has accumulated to
the extent that it may have an adverse cffect on health, leading to reduced life
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€xpectancy. Body mass index (BMI), which compares weight and heigﬁ# is used  Obesity and Underweight
to define a person as overweight (pre-obese) when their BMI is between 25 kg/
in* and 30 kg/m? and obese when it is greater than 30 kg/m2, '

Obesity is associated with many diseases, particularly heart disease, type 2 | ~ ‘NOTES
diabetes, breathing difficulties during sleep, certain types of cancer, and
osteoarthritis. Obesity is most commonly caused by a combination of excessive |
dietary calories, lack of physical activity, and genetic susceptibility, thoughialimited | - S
number of cases are due solely to genetics, medical reasons or ps’ych_i'atﬁ"c‘“:’ilulﬁé,ss,., S

The primary treatment for obesity is dieting and physical ékéiéi_;é. If this
fails, anti-obesity drugs may be taken to reduce appetite or inhibit fat ab’é@rpﬁ_brj.
Insevere cases, surgery is performed or an intragastric balloon is placed to reduce
stomach volume and or bowel length, leading to earlier satiation and reduced
ability to absorb nutrients from food. ’ e

Underweight refers to a human who is considered to be under 'é_’-héaithy L
weight. The definition is usually made with reference to the body mass index |
~ (BMI). A BMI of under 18.5 is usually referred to as underweight, This medical C
definition of underweight may differ from other uses. of the term, suchasthose | -
based on attractiveness, ' R

Obesity is excess body fat; consequences depend not only on the absolute
amount but also on the distribution of the fat. Complications'incluvde ,
cardiovascular disorders, diabetes mellitus, many cancers, cholelithiasis, fatty liver G
and cirrhosis, osteoarthritis, reproductive disorders in men and. women; '
psychologic disorders, and’premature death; Diégn’osis is based on body mass - :
index (BMI—calculated from height and weight) and waist circumfer}eﬁte._BR» R
fasting plasma glucose, and lipid levels should be measured. Treatment 'ir{’:cludes .
physical activity, dietary and behavioural modification, and sometimes ’d'i'ugbs"o’r
surgery. ‘ L

Prevalence is more than twice as high at age 55 as at age 20. Obesity is twice, |+ -
as common among women in a lower socioeconomic group as among those in a
higher group. Prevalence among black and white men does not differ significantly, ,
but it is higher among black women than white women. More than 50% -Offbflacig o

women > 40 yr are obese; > 80% are overweight. .

In the US, obesity and its complications c'ause_as. 'ngtérgy_ as 300,000p(x_
deaths each year, making it second only to cigarette-smokirig ‘as & preverttable

cause ofdea»tthr. ‘_"" ‘ -

20

Almost é'll'é'a'sés:' of obesity result from a combination of .genetic S
predisposition and a chronic imbalance between energy intake, energy utilization | . . - °
for basic metabolic processes, and energy expenditure from physical activity.. -
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""’"’C“é ’“e‘ ;‘e’;'g’s"” and -:Genetic factors: Heritability of BMI is about 66%. Genetic factors may affect the
' ‘many signaling molecules and receptors used by parts of the hypothalamus and
. .CI»tract to regulate food intake. Rarely, obesity results from abnormal levels of .
‘NOTES peptides t:l‘}a"t i,egulate food intake (e.g., leptin) or abnormalities in their receptors
' ' ’V'V(Ve;g., me,lam')c_gyﬁrtin-évreceptor).

' Genetic factors also regulate energy expenditure, including BMR, diet-
:}"n'duced" »the’rfftﬁ_ogene‘sis, and nonvoluntary activity-associated thermogenesis.
| Genetic factors may have a greater effect on the distribution of body fat,
| pa-rticulérly ébdo’fnihal fat, than on the amount of body fat.

"'Environmer_xt'a_l_ factors: Weight is gained when caloric intake exceeds energy
|- needs. Important determinants of energy intake include portion sizes and the
1'energy density of the food. High-fat foods, processed foods, and diets high in
- refined Carb'éjfiydrates, soft drinks, fruit juices, and alcohol promote weight gain.
 Diets high i_r'i:'_'fresh fruit and vegetables, fiber, and complex carbohydrates, with
' water as-the main fluid consumed, minimize weight gain. A sedentary lifestyle -
promotes weight gain.
| Regulatory- f’_actors: Prenatal maternal obesity, prenatal maternal smoking,
intrauterine growth restriction, and insufficient sleep can disturb weight
| regulation. About 15% of women permanently gain >20 Ib with each pregnancy.
-Obesity that persists beyond early childhood makes weight loss in later life more
| difficult. '
Drljgé»,,'including corticosteroids, lithium, traditional antidepressants
(tricyclics, letracyclics, and monoamine oxidase inhibitors [MAOIs]),
| behzodiazepines, and antipsychotic drugs, often cause weight gain.
e .”Uncofx_imonly, weighf gain is caysed by one of the following disorders:

.- g Btain damage caused by a tumor (especially a craniopharyngioma) or an
» lin-fé_t:"tjon‘(-pa‘rt_'iéu«la.rlyA.th‘OSe.a[fecting‘th‘e.hypothalamus), which can
T R §tf_mu_late' consumption of excess calories
. 'Hyperinsulinism due to pancreatic tumors

. Hypg’rcdrtisolism due to Cushing's syndrome, which produces
‘predominantly abdominal obesity
. H‘ypo}thymidi‘sm (rarely a cause of substantial Weight gain)

‘Eating disorders: At least 2 pathologic eating patterns may be associated with
obesity: . '
«  Binge ealing disorder is consumption of large amounts of food quickly
with a subjective sense of loss of control during the binge and distress
after'it. This disorder does not include compensatory behaviours, such as
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vomiting. Prevalence is 1 to 3% among both sexes and 10 to 20% among  Obesity and Underweight
_people entering weight reductich programs. Obesity is usually severe, '

farge amounts of welght are frequently gained or lost, and pronounced

psychologic disturbances are present. . v - NOTES

« ' Night-eating syndrome consists of morning anorexia,. evening |
hyperphagia, and insomnia. At least 25 to 50% of daily intake occurs after |
the evening meal. About 10% of people seeking treatment for severe obesity
may have this disorder. Rarely, a similar disorder is induced by use of a
hypnotic such as zolpidem. o

Similar but less extreme patterns, classified as eating disorders not otherwise
specified (CDNOS), probably contribute to excess weight gain in more people.
Jior example, nocturnal eating contributes to excess weight gain in many p‘eople
who do not have night-eating syndrome. -

2.3 COMPLICATIONS

Complications of obesity include the following:

Metabolic syndrome

o Diabetes mellitus

e  Cardiovascular disease

e  Non alcoholic steatohepatitis (fatty liver)

e Callbladder disease

o Gastroesophageal reflux

o  Obstructive sleep apnea

. Reproduciive system disorders
¢ Many cancers

e Osteoarthritis

«  Social and psychologic problems:

Insulin resistance, dyslipidemias, and hypertension (the ‘metabolic |
syndrome) develop, often leading to diabetes mellitus and coronary a'xft'_é'ry disease. |
These complications are more likely in patients with fat that ‘isA'c::'oncen‘trated
abdominally, a high plasma triglyceride level, a family history of typ‘é 2 diabetes |
mellitus or premature cardiovascular disease, or a combination of these risk factors. -} - -

Obesity is also a risk factor for nonalcoholic steatohepatitiéfQWhich- may |
lead to cirrhosis) and for reproductive system disorders, such as a'low plasma. |-
testosterone level in men and polycystic ovary syndrome in women. ' '
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'NOTES

Obstruc_tive sleep apnea can result if excess fat in the neck compresses the
airway during sleep. Breathing stops for moments, as often as hundreds of times
a night. This disorder, often undiagnosed, can cause loud snoring and excessive
daytime sleepiness and increases the risk of hypertension, cardiac arrhythmias, .
and metabolic syndrome.

Obesity may cause the obesity-hypoventilation syndrome (Pickwickian
syndrome). Impaired breathing leads to hypercapnia, reduced sensitivity to CO,
in stimulating respiration, hypoxia, cor pulmonale, and risk of premature death.
This syndrome. may occur alone or secondary to obstructive sleep apnea.

- Osteoarthritis and tendon and fascial disorders may result from obesity.
Skin disorders are common; increased sweat and skin secretions, trapped in thick
folds of skin, are conducive to fungal and bacterial growth, making intertriginous
infections especially common. Being overweight probably predisposes to
cholelithiasis, gout, deep venous thrombosis and pulmonary embolism, and many
cancers (especially colon and breast cancers).

Obesity leads to social, economic, and psychologic problems as a result of
prejudice, discrimination, poor body image, and low self-esteem. For example,
people may be Underemployed or unemployed.

2.4 DIAGNOSIS OF OBESITY
e BMI
*  Waist civrvcumference

. Sometimes body composition analysis

BMI

‘Body masQ index or BMIis a simple and widely used method for estimating
body fat mass. BMI was developed in the 19th century by the Belgian statistician

_and’_anth_ropémet;ist Adolphe Quetelet. BMI is an accurate reflection of body fat

percentage in the majority of the adult population. It however is less accurate in
people such as body builders and pregnant women. A formula combining BMI,
age and gender can be used to estimate a person’s body fat percentage to an
accuracy of'4%. - o : . ' .
"In adults, BMI, defined as weight (kg) divided by the square of _t_hg height
(m?),is used to screen for overweight or obesity. BMI of 25 to 29.9kg/m? indicates .
oVéfWéight';_ BMI = 30 1_<'g/m2 indicates obesity (see Table 1: Obesity and the
Metabolic Syndfdrx_he: Body Mass Index (BMI). However, BMI is a crude screening
tool and has limitations in many subpopulations. BMI is age- and race-specific;
its use is Hjnifed ix{éﬁildren, and the elderly. In children and adolescents, overweight
is BMI at the " 95th percentile based on age- and sex-specific CDC growth charts.
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Asians, Japanese, and many aboriginal populations have a lower cut'—off (23 Obesity and U "de"”’e‘g’"

kg/m’) for overweight. In addition, BMI may be high in muscular ath]etes who
Jack excess body fat, and normal or low in formerly overweight people who have ,
" lost muscle mass. ; ¢ NOTES

‘I'he risk of metabolic and cardiovascular complications due to obesxtv is
determined more accurately by the following; '

e Other risk factors, particularly a family history of type 2 dlabetes ) R
premature cardiovascular disease :

e  Waist circumference

e Plasma triglycerides

TasLE 1. Bopy Mass INDEX (BMI) _
Normal* Overweight | Obese

BMI' . 19-24 25-29 30-34 35-39 .

- [Height(inches) ‘ | Body Weight (pounds). . _
60-61 - |97-127 128-153 | 153-180 | 179-206 -
$2-63 ~104-135 136-163 . | 164-191 191-220
64-65 110-144 145-174 174-204 204-234
6667 _ 118-153 155-185 186-217 216-249
68-69 125-162 164-196 | 197-230 230-263
70-71 132172 174-208 209-243 | 243-279 - .
72-73 140-182 |  184-219 221-257 258-295
74-75 148-192 | - 194-232 233-272 | 272-311
76 156-197 | 205-238 246-279 287-320

BMIs less than those listed as normal are considered underweight.

The waist circumference that increases risk of complxcahons due to obesxty -
varies by ethnic group and sex: '

* _ White men: > 93 cm (> 36.6 in), partlcularly >101 cm (> 39.8 m)

e  White women: > 79 cm (> 311 in), particularly > 87 cm (> 34. 2 in) -
. lndxan men: > 78 cm (> 30 7 in), particularly > 90 cm (> 35.4 m) '
s Indian women: > 72 cm (> 28.3 in), particularly > 80 cm (> 31 5 in)-

As Asian populations develop negative health consequences at a lower BMI
than Caucasians, some nations have redefined obesity. The Japanese have defined
obesity as any BMI greater than 25 while China uses a BMI of greater than 28.

Body composition analysis: Body composition—the percentage of body fatand |
muscle—is also considered when obesity is diagnosed. Although ‘probably
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unnecessary m routine clinical practice, body composition analysis can be helpful
if clm1c1ans question whether elevated BMI is due to muscle or excessive fat.

s The percentage of body fat can be estimated by measur ing skinfold thickness
l usually over, the triceps) or determining mid upper arm area.

l ; Bloelectrlcal impedance analysis (BIA) can estimate percentage of body fat

s slmplv and noninv asively. BIA estimates percentage of total body water directly;
Sl
| percentage of bod\ fat is derived indirectly. BIA is most reliable in healthy people

- landin people with only a few chronic disorders that do not change the percentage

of total body water (¢.¢., moderate obesity, diabetes mellitus). Whether measuring
BIA poses risks in people with implanted defibrillators is unclear.

Y Underwater (hydrostatic) weighing is the mosi accurate method for
measurmg percentage of body fat. Costly and time-consuming, it is used more
“often iny research than in clinical care. To be weighed accurately while submerged,

" people must fullv exhale beforehand.

. Imagmg procedures, including CT, MRI, and dual-energy x-ray
abqorphometry (DE XA), can also estimate the percentage and distribution of bod y
fdt but are usuallv used only for research.

WAIST CIRCLIMFEREN(.L AND Warst—Hir Rario

The walst circumference (>102 cm in men and >88 cm in women) and the
waist-hip ratio (the circumference of the waist divided by that of the hips of >0.9
for men and >0 65 for women) are both used as measures of central obesity.

,In those,wﬂha BMI under 35, intra-abdominal body fat is related to negative
health outcomes independent of total body fat. Intra-abdominal or visceral fat
has a partlcularly strong correlation with cardiovascular disease. In a study of
15,000 people,_waxst circumference also correlated better with metabolic
syndrome than BMI. Women with abdominal obesrty have a cardiovascular risk
similar to that 6f men. In people with a BMI over 35, measurement of waist
circumference however adds little to the predictive power of BMI as most
‘individuals with this BMI have an abnormal waist circumferences.

- Boby Far PERCENTAGE
- Body fat percentage is total body fat expressed as a percentage of total body
wexght Itis generally agreed that men with more than 25% body fat and women

with more than 33% body fat are obese. Body fat percentage can be estimated
from a person s BMI by the following formula:

Bodyfat% (1.2 * BMI) + (0. 23 * age) - 5.4 - (10.8 * gender)

wf_iéfé gender is 0 if female and 1 if male.
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This formula takes into account the fact that body. fat percentage is 10
percentage points greater in women than in men for a given BML It recognizes
that a person’s percentage body fat increases as they age even if their weight
remains constant. The results of this formula have an accuracy of 4%.

There are many other methods used to determine body fat percentage.
Hydrostatic weighing, one of the most accurate methods of body fat calculation,
involves weighting a person underwater. Two other simpler and less accurate
methods have been used historically but are now not recommended. The first is
the skinfold test, in which a pinch of skin is precisely measured to determine the
thickness of the subcutaneous fat layer. The other is bioelectrical impedance

analysis which uses electrical resistance. Bioelectrical impedance has not been

shown to provide an advantage over BML

Body fat percentage measurement techniques used mainly . for research
include computed tomography (CT scan), magnetic resonance imaging (MRI)'

and dual energy X-ray absorptiometry (DEXA). These techniques provide very-

accurate measurements, but it can be difficult to obtain in the severely obese due
to weight limits of most equipment and insufficient diameter of many CT or
MRI scanners.

Other Testing: Obese patients should be screened for obstructive sleep. apnea
with an instrument such as the Epworth Sleepiness Scale and often the. -apnea-

hypopnea index (total number of apnea or hypopnea episodes occurrmg per

hour of sleep. This disorder is often underdiagnosed, and obesity mcreases the
risk. » .

Fasting plasma glucose and lipids should be measured routinely in patxentsv

with a large waist circumference or a family history of type 2 diabetes melhtus or

premature cardiovascular disease.
Prognosis Untreated, obesity tends to progress. The probability and severify

of complications are proportional to the absolute amount of fat, the distribution

of the fat, and absolute muscle mass. After weight loss, most people return to|
their pretreatment weight within 5 yr, and accordingly, obesity requires a hfelong* ‘

management program similar to that for any other chronic disorder:

2.5 TREATMENT

*  Nutrition management

*  Physical activity
*  Behavioural therapy
*  Drugs (e.g.. sibutramine)

*  Bariatric surgery

Obesity and Underweight

NOTES
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Clinizal Nutrition and Weight loss of even 5 to 10% improves overall health and well-being and in

Dietetics . . N .

: particular helps reduce risk of cardiovascular disorders and type 2 diabetes: Weight
~ loss can lead to improvement in patients with obstructive sleep apnea, but

NOTES .| sometimes a lot of weight must be lost for the disorder to resolve.

Support from health care practitioners, peers, and family members and
‘various structured programs can help with weight loss and weight maintenance.

’ ‘Nummorv

' A normal eating pattern is important. People who miss breakfast tend to
'passwely consume too many calories later in the day. Patients should eat small
~meals and avoid or carefully choose snacks. Low-fat (particularly very low saturated
:fat) high- flber diets with modest calorie restriction (by 600 kcal/day) and
substitution of some protein for carbohydrate appear to have the best long-term
outcome, Fresh fruits and vegetables and salads should be substituted for refined
‘carbohydrates and processed food, and water for soft drinks or juices. Alcohel
,consumpﬁon,’ should be limited to moderate levels. Foods with a low glycemic
invdexvand marine fish oils or monounsaturated fats derived from plants (e.g.,
olive oil} reduce the risk of cardiovascular disorders and diabetes. Low-fat dairy
products are. also part of a healthy diet. Patients néed an adequate amount of
vitamin D, préferably obtained by exercising outdoors in the sunshine.

~ Use of meal replacements has proven efficacy: use can be ongoing or
intermittent. Diets that require unusual eating habits should be avoided. They
are unlikely to be maintained, and weight increases when patients resume previous
-poor eating habits. Diets of < 1200 kcal/day cannot be sustained, but such diets
are sometimes needed to achieve rapid short-term weight loss (e.g., to prepare
for surgery, to lessen obstructive sleep apnea). Diets of < 800 kcal/day do not
prbduce greater weight loss and are less well tolerated.

PHYSICAL AcTivity

Exercise increases energy expenditure, BMR, and diet-induced
thermogenesis. Exercise also seems to regulate appetite to more closely match
caloric needs. Other benefits include

* Increased insulin sensitivity
e Imprerd plasma lipid profile
. Lawer”iap
', . Better aerobxc fitness

) . Improved psychologic well-bemg— '
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Strengthening (resistance) exercises increase muscle mass. Because muscle ~ Obesity and Underweight

lissue burns more calories at rest than does fat tissue, increasing muscle mass
produces lasting increases in BMR. Exercise that is interesting and enjoyable’is -
more likely to be sustained. A combination of aerobic and resistance exerciseis , ' NOTES

better than either alone. ' R '

With use, muscles consume energy derived from both fat and glycogen.
Due to the large size of leg muscles, walking, running, and cycling are the most
effective means of exercise to reduce body fat. Exercise affects macronutriént
balance. During moderate exercise, there is a shift to greater use of fat as a fuel.

A meta-analysis of 43 randomized controlled trials by the C_o{:h_rarie
Collaboration found that exercising alone led to limited weight loss. In combination
with diet, however, it resulted in'a 1 kilogram weight loss over dieting: élbng..A.
1.5 kilogram (3.3 Ib) loss was observed with a greater degree of exercise, Even
though exercise as carried out in the general population has only modest effects,
a dose response curve is found, and very intense exercise can lead to sﬁbéta’ﬁﬁal
weight loss. During 20 weeks of basic military training with no dietary restriction,
obese military recruits lost 12.5 kg (27.6 1b). High levels of physical activity seem
to-be necessary to maintain v&eight loss. ’ S

A systematic review found that people who use pedometers, durmg on
average an 18-week period, increased their physical activity by 27% and
subsequently decreased their BMI by 0.38: -

The city of Bogota, Colombia blocks off 113 kilometers (70 miles) of roads

every Sunday and on holidays to make it easier for it citizens to get exercise.
These pedestrian zones are part of an effort to combat chronic diseases, iricludihg

obesity.

BeHAVIOURAL THERAPY

Behavioural therapy aims to improve eating habits and physical-zi;!__ctiyity
level. Rigid dieting is discouraged in favour of healthy eating. Common-sense
measures include the following : '

*  Avoiding high-calorie snacks
*  Choosing healthful foods when dining out
. Eating slowly
*  Substituting a physically active hobby for a passive'one
Social support, cognitive therapy, and stress management may help,
particularly during the lapses usually experienced during any long-term weight

*‘loss program. Self-monitoring is useful, and maintenance of a diet diary is
particularly effective. : ‘
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Drugs may be used if BMI is > 30 or if BMI is > 27 and patients have |

cornplicatione (e.¢.. hypertension, insulin resistance). Most weight loss due to

| drug treatment is modest (5 to 10%) at best and occurs during the first 6 months;

not all patients benefit. Drugs are more useful for maintaining weight loss but

must be continued indefinitely for weight loss to be maintained. Premenopausal

women takmg systemically acting drugs for weight control should use
Lontraceptlon

NOTES

S1butramme is a centrally acting appetite suppressant that produces dose-
related. we.lght loss. The usual starting dose is 10 mg po once/day; the dose can be
decreased to 5 mg or increased to 15 mg. Common adverse effects are headache,
dry mouth, insomnia, and constipation; the most common serious one is
hypertensnon Ca rdlovascular disorders, particularly poorly controlled
hypertensnon are contraindications.

. Orlistat. mhxbxts intestinal hpase decreasmg fat absorption and improving,
blood glucose and lipids. Because orlistat is not absorbed, systemic effects are
" | rare. Flatus, 01ly stools, and diarrhea are common but tend to resolve during the
| 2nd-yr of treatment. A dose of 120 mg po tid should be taken with meals that
include. fat A vitamin supplement should be taken at least 21 before or after
taking orlistat Malabsorptlon and cholestasis are contraindications; irritable bowel
syndrome and other GI disorders may make orlistat difficult to tolerate. Orlistat
is available OTC.

Other OTC weight-loss drugs are not recommended. Some (e.g., caffeine,
ephedrine, guarana, phenylplopanolamme) may be marginally effective, but their
, adverse effects, oulwugh their advantages. Others (e.g., brindleberry, L-carnitine,
"chntosan, pectm, grapeseed extract, horse ¢hestnut, chromium picolinate, fucus
veblculosus, gmkgo biloba) have not been shown to be effective and may have

adverse eyffects.

’ SURGERY

Surgery is the most effective treatment for extremely obese patients.

,2%6 OBESITY IN SPECIAL POPULATIONS

Obes1ty xs a particular concern in children and the elderly.

| CHILDREN
Chxldhood obesity is even more worrisome than adult obesity. For obese
| children, comphcatlons are more likely because they are obese longer. About 20—

| to 25% of children and adolescents are overweight or obese. Risk factors for obesity
in infants are low birth weight and maternal obesity, diabetes, and smoking. After
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puberty, food intake increases; in boys, the extra calories are used to increase
protein deposition, but in girls, fat storage is increased.

For obese children, psychologic comphcatlons (e.g., poor self-esteem social

difficulties, depression) and musculoskeletal tomplications can develop early. Some
musculoskeletal complications, such as slipped capital femoral epiphyses, occur .
only in children. Other early complications may include obstructive sleep apnea,

insulin resistance, hyperlipidemia, and nonalcoholic steatohepatitis. Risk of

cardiovascular, respiratory, metabolic, hepatic, and other obesxty related '

complications increases when these children become adults.

The healthy BMI range varies with the age and sex of the child. Obééify in
children and adolescents is defined as a BMI greater than the 95th percennle __
The reference data that these percentiles are based on is from 1963 to 1994 and

thus has not been atfected by the recent increases in rates of obesity.

Childhood obesity has reached epidemic proportlons in 21st century w1th 7
rising rates in both the developed and developing world. Rates of obesxty in |
Canadian boys have increased from 11% in 1980s to over 30% in 1990s, while- '
during this same time period rates increased from 4 to 14% in Brazilian chnldren.' '

As with obesity in adults many different factors contribute to the’ rising
rates of childhood obesity. Changing diet and decreasing physical act1V1ty are’
believed o be the two most important in causing the recent increase in the'rate’
of obesity. Activities from selfpropelled transport, to school physical educahon,'

and organized sports has been declining in many countries.

Pecause ch:ldhood obesity often persists into adulthood, and is assoaatedf; :

Obestv'ly‘zvmd Underweight .

NOTES

with numerous chronic illnesses, it is important. that children who are obese bef .

tested for hypertension, diabetes, hy perlipidemia, and fatty liver.

Risk of obesity persisting into adulthood depends partly on when obesu'y A

first develops:
*  During infancy: Low risk
* Between 6 months and 5 yr: 25% .
¢ After 6 yr: > 50%

*  During adolescence if a parent is obese"> 80%

In children, preventing further welght gain, rather than losing: welght is a'.. :
2asonable goal. Diet should be modified, and physical act1v1ty mcreased o
ncreasing general activities and play is more hkelv to be effective thana structured' :
*xercise program. Participating in physical activities during chlldhood ‘may '
"romote a lifelong physically active lifestyle. Drugs and surgery are avoxded but, |

f complications of obesity are life threatemng, may be warranted.
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Measures that control weight and prevent obesity in children may benefit

_,_ pubhc health the most. Such measures should be implemented in the family,
"~ schools, and primary care programs.

THE ELDERLY
The percentage of obese elderly people has been increasing.

: Witlﬁ;faging, body fat increases and is redistributed to the abdomen, and
muscle mass is Jost, largely because of physical inactivity, but decreased androgens

“and growth hormone (which are anabolic) and inflammatory cytokines produced
| in obesity may also play a role.

, Risk"of.complications depends on

. _B‘o'ay fat distribution (increasing with a predominantly abdominal
‘ dxatn ibution) -

*  Dur ation and severity of obesuv

. Asso_cnated sarcopenia

- Increased waist circumference, suggesting abdominal fat distribution,

‘ predlcts mor bidity (e.g., hypertension, diabetes mellitus, coronary artery disease)

and mortahty risk better in the elderly than BML.

For _the elderly, increased physical activity is usually preferable to dietary
restriction unless restricted mobility prohibits activity; in such cases, caloric
restriction may be needed to reduce weight enough to restore mobility. Physical

| activity also improves muscle strength, endurance, and overall well-being. Activity

should include strengthening and endurance exercises.
Regardless of whether caloric restriction is considered necessary. nutrition
should be optimized.

Welght -loss drugs such as sibutramine or fluoxetine are not recommended

| for the elderlv because the possible benefits do not outweigh the adverse effects.

However, orlistat may be useful for obese elderly patients, particularly those with
diabetes mellitus or hypertension. Surgery is usually best avoided, although it
has.prové‘n efficacy and benefits outweigh risks in carefully sclected patients.

OBE sm IN INDIA

‘In 1997 an article in the Indian Express dated July 19th stated that the
incidence of obesily 1n India is 7-9 % and comprising mainly of urbanites. Although

| this »n‘umbver is small as compared to America and other countries, it is significant
1 due to the sheer size of the population in India, With such large numbers, India

has been requested to join the International Congress on Obesity (ICO) for further
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study on the risk and management f the overweight in a developing e‘con'orh)/ Obesity and Underweight
With this, India would be one of the first natlons from the developmg countrles
in Asia to be put on the obesxty map. ' o o

In the uxban populatlon of Indla rcfmed wheat and rice have v1rtually "NOTES
displaced coarse grains and millets as the staple cereal, resulting in a sub_btanhal
reduction’ in fibre content in the diet and possibly, also the content of
micronutrients such as vitamin B-complex, zinc and chromium, etc. As t;}_i:‘e:
population ascends the socio-economic scale, cereal intake declines and th'é intake
of sugar and fats generally increase. Convenience and fast foods find i mcreasmg

acceptance, especially in the context of globalisation.

While a third of India’s poptilation still falls below the poverty liné;» there
has becn a steady growth of the relatively affluent urban middle class, now
estimated to number over 200 millidn. Those who have achieved affluencé‘}wfvithin
a lifetime constitute a good proportion of this middle class.

The Nutrition Foundation of India has just completed a study"":_of the

prevalence of obesity in urban Delhi.

It would appear from the results of this study that nearly a third of the
males and more than half of females belonging to what may be termed the_v‘.'ﬁpp‘evr
middle class”'in India are currently overweight (BMI>25). The prevalence of
abdominal obesity in this group is even higher. Assuming that the ’upper’f,nid_dile
class’ in India number around 100 million (half the number of middlesclass), it

may be computed that there are roughly 40 to 50 million overWelght sub)ects
belonging to the upper middle class in the country today. If present trends
continue, the situation can get worse within a decade, and overwelght_could
emerge as the single most important public health problem in adults. Overweight/
obesily may not be considered as a specific disease but it is certainly the mother
of important degenerative diseases in adult life. Prevention and control of thlS.
problem must, there[oro claim priority attentxon .

MEasuriNG Bopy WEIGHT

The definition of ideal or desirable body weight changes from hme to time
as seen from periodic revisions in the various height-weight tables. These tables
are usually derived from mortality data; they under represent the lower socio -
economic class, minorities and elderly with arbitrary definition of body frame
size. '

The desurable body weight is different for different people. Conformmg
strictly to a printed chart should therefore not be an obsession.
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"/""“"I’) Nuritionand - On a more scientific basis, obesity is expressed in terms of body mas: .adex
ietetics
(BMI):—

This is calculated in the following way:
NOTES : '
. BMI= Weight in kilograms/ (Height in meters)’

The BMI can be compared with the following ranges:

Below 20 .= “Underweight
120-25- | Acceptable
25-30 » Overweight
1 30-40 Obese
1 Over 40 | Very obese

27 PATHOPHYSIOLOGY

] Fher summarizes the many possible pathophysiological mechanisms

involv_ed in"the development and maintenance of obesity. This field of research
| had been almost unapproached until leptin was discovered in 1994. Since this
1 discovery, many other hormonal mechanisms have been elucidated that
' participate in the regulation of appetite and food intake, storage patterns of adipose
tissue, and, development of insulin resistance. Since leptin’s discovery, ghrelin,
_ msulm, orexin, PYY 3-36, cholecystokinin, adiponectin, as well as many other
.| mediators have been studied. The adipokines are mediators produced by adipose
| tissue; _thelr action is thought to modify many obesity-related diseases.

Leptin and ghi'elin are considered to be complementary in their influence
on appetite, with ghrelin produced by the stomach modulating short-term
|-appetitive 'cQﬁtro] (i.e., to eat when the stomach is empty and to stop when the
‘stomach is stretched). Leptin is produced by adipose tissue to signal fat storage
‘reserves in the body, and mediates long-term appetitive controls (i.e., to eat more
when fat storages are low and less when fat storages are high). Although
) adm1mstrat10n of leptin may be effectlve in a small subset of obese individuals
. | who are leptin deficient, most obese individuals are thought to be leptin resistant
| and have been found to have h1gh levels of leptin. This resistance is thought to
| explainin pa.rt why administration of leptin has not been shown to be effective in
suppressmg appetlte in most obese people.

Whlle leplm ‘and ghrelin are produced peripherally, they control appetite
“through thelr actions on the central nervous system. In particular, they and other
o appetlte-relaled hormones act on the hypothalamus, a region of the brain central
| tothe regulatmn of food intake and energy expenditure. There are several circuits
‘within the hvpothalamus that contribute to its role in mte&,ratmg appetite, the
a melanocortm pathway being the most well understood. The circuit begins with
| + an area of. the hvpothalamus the arcuate nucleus, that has outputs to Lhe lateral
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hypothalamus (LH) and ventromedial hypothalamus (VMH), the brain’s feedmg; Obesity and Underweight
and satlety centers, respectively.

The arcuate nucleus contains two distinct groups of neurons, The ﬁrst group’ o
coexpresses neuropeptide ¥ (NPY) and agouti-related peptide (AgRP) and has . NOTES
stimulatory inputs to the LH and inhibitory inputs to the VMH. The sécond | :
group coexpresses pro-opiomelanocortin (POMC) and cocaine- and
amphectamine-regulated transcript (CART) and has stimulatory inputs to the VMH"
and inhibitory inputs to the LH. Consequently, NPY/AgRP neurons shmulate
feeding and inhibit satiety, while POMC/CART neurons stimulate sanety and.
inhibit feeding. Both groups of arcuate nucleus neurons are regulated i in part by
leptin. Leptin inhibits the NPY/AgRP group while stimulating the POMC/CART‘:
group. Thus a deficiency in leptin signaling, either via leptin deficiency or leptin
resistance, leads to overfeeding and may account for some genetic and acqmred':
forms of obesity. ' 8

2.8 MANAGEMENT

The main treatment for obesity consists of dieting and physical e__-iérciséL
Diet programs may produce weight loss over the shortterm, but keeping this
weight off can be a problem and often requires making exercise and v'a“ lower |
calorie diet a permanent part of a person’s lifestyle. Success rates of Iong-term.-_.
weight loss maintenance are low and range from 2-20%. In a more structured
setting, however, 67% of people who lost greater than 10% of their body_ma_ss
maintained or continued to lose weight one year later. An average maintained
weight loss of more than 3 kg (6.6 1b) or 3% of total body mass could be sustamed‘
for five years. Some studies have found 51gmf1cant benefits in mortality in certain
populations. In a prospective study of obese women with weight related drseases,‘
intentional weight loss of any amount was associated with a 20% reducnon in
mortality. In obese women without obesity related illnesses a weight loss of grea ter’
than 9 kg ( 20 Ib ) was associated with a 25% reduction in mortality. A’récér\t(
review however concluded that “benefits of weight loss on all cause mortahty for
the overweight and obese is meagre.” Benefits of weight loss for certain subgroups
however is well supported by evidence such as in people with type 2 dlabetes,A
women, and those with severe obe31ty ‘

The most effective, but also most risky treatment for obesity is barmtnc. :
surgery. Due to its cost and risk of comphcatlons, researchers are fervently' _
searching for new obesity treatments.

2.9 DIETING

Diets to promote weight loss are generally divided into four categOrles
low-fat, low-carbohydrate, low-calorie, and very low calorie. A meta- analy51s of
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six random1zed controlled trials found no difference between the main diet types

(low Calorle, low - carbohydrate, and low fat), with a 2-4 kilogram (4.4-8.8 Ib)
,‘we.lghtblo»s_s in'all studies. At two years, all diet methods resulted in similar welght
loss irrespectiVe of the macronutrients emphasized.

' Low-FAT DIE’I‘S

Low- fat dlets involve the reduction of the percentage of fat in one's diet.

‘Calorie consumpnon is reduced but not purpoc.elv so0. Diets of this type include

NCEP Step I and 1. A meta-analysis of 16 trials of 2-12 months’ duration found

_'that low-fat dlets resulted in weight loss of 3.2 kg (7.1 Ib).over eating as normal.

' Low— CARBOHYDRATE Drers

Low carbohydrate diets such as Atkins and Protein Power are relanvely
high in fat and protein. They are very popular in the press but are not

rrecommended by the American Heart Association. A review of 107 studies did -
ot find that low-carbohydrate diets cause weigh loss, except when calorie intake

was restncted No adverse effects from low carbohydrate diets were detected.

] LOW-CALORIE DIETS

Low-calorle diets usually produce an energy deficit of 500~1,000 calories

: ‘per day, which'can result in a 0.5 kilogram (1.1 1b) weight loss per week. They
- include the DASH diet and Weight Watchers among others. The National Institutes
| of Health reviewed 34 randomized controlled trials to determine the effectiveness
| of low-calorie diets. They found that these diets lowered total body mass by 8%
|.over 3-12 mon{hs. ‘

'VERY LOW-CALORIE DIETS

Ve:y low’calorie’diets provide 200-800 kcal/da y maintaining protein intake

"b'ut' limiting calories from both fat and carbohydrates. They subject the body to
'starvatlon and produce an average weekly weight loss of 1.5-2.5 kilograms (3.3-5.5 Ib).
‘These diets are not recommended for general use as they are associated with

adverse side effects such as loss of Jlean muscle mass, increased risks of gout, and
electrolyte imbalances. People attempting these diets must be monitored closely
by a physician to prevent complications.

2.10 PREVENTION

Regular physical activity and healthy eating improve general fitness, can
control weight, and help prevent obesity and diabetes mellitus. Even without
weight loss, exercise decreases the risk of cardiovascular disorders. Dietary fiber

) decreases the risk of colon cancer and cardiovascular disorders. Sufficient and
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good-quality sleep, management of stress, and moderation of alcohol intake are ~ Obesity and Underweight
also important.

R PR g '
WEiGHT LOSS PROGRAMS o NOTES

Weight loss programs often promote lifestyle changes and diet modification.
This may involves eating smaller meals, by cutting down on certain types of
food, and inaking a conscious effort to exercise more. These program embles '
people to connect with a group of others that are attempting to loss weight i in the |
hopes that they will encourage and help each other out. ‘

A number of different programs exist including Weight Watchers, Overéaters '
Anonymous, and Jenny Craig. They appear to provide modest weight loss (2.9 kg, |
6.4 Ib) over dieting on ones own (0.2 kg, 0.4 1b) over a two year period. Internet |

based programs appear to be ineffective. In China, the government has introdu_'ced_‘
a number of fat farms where obese children go for reinforced exercise, and has |
passed a law which requires students to exercise or play sports for an houraday

at school.

MEpicaTioN

Only two anti- Ob(:‘bltv medications are curtently approved by the FDA for 1.
longterm use. One is orlistat (Xenical), which reduces intestinal fat abborptwn by
inhibiting pancreatic lipase; the other i is sibutramine (Meridia), which acts_-m__the‘
brain lo inhibit deactivation of the neurotransmitters norepinephrine, serotonin, |
and dopamine (very similar to some anti-depressants), therefore decrea;ising 1
appetite. Rimonabant (Acomplia), a third drug, works via a specific blockade of |
the endocannabinoid system. It has been developed from the knowledge that
caxj.habis smokers often experience hunger, which is often referred to as “the |
munchies”. It has been approved in Europe for the treatment of obesity but .ha_s_", v
not yet received approval in the United States or Canada due to safety concerns. .|

Weight loss with these drugs is modest; over the longer term, average weight |
loss on orlistat is 2.9 kg (6.4 1b), 5ibutramine is 4.2 kg (9.3 Ib) and rimonabant is' i
47 kg (10.4 Ib). Orlistat and rimonabant lead to a reduced incidence of dlabetes,'
and all three drugs have some effect on cholesterol There is however little data |
on how these drugs affect the longer-term comphcanons or outcomes of obe51ty +

‘There are a number of less commonly used medication. Some are approved,'-
for only shortterm use, others are used off label, and still others are used illegally. |
Most are appetite suppressants that act on either one or more neurotransni_‘_i-fteré. il
Phendimetrazine (Bontril), diethylpropion (Tenuate), and phentermine (Adipex-'l'?)lare g
approved by the FDA for shortterm use while bupropion (Wellbutrin), topiramate .
(Topamax), and zonisamide (Zonegran) are sometimes used off label. ’
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Certain drugs are useful depending on the comorbities present. Metformin

- (Glucophage} is preferred in overweight diabetics as it may lcad to mild weight
- loss in comparison to sulfonylureas or insulin. The thiazolidinediones, on the

‘other hand, may causc weight gain, but decrease central obesity. Diabetics also
| achieve modest weight loss with fluoxetine (Prozac), orlistat and sibutramine
over 12-57 weeks. The long-term health benefits of theses treatments however
| remains unclear.

Fenfluramine and dexfenfluramine werc withdrawn fromn the market in
1997, while ephedrine (Ma Huang) was removed from the market in 2004.

: Dexamp_hetarhines are not approve by the FDA fof’ the treatment of obesity due
| to concerns regarding addiction. These drug are all not recommended due to

potential side effects. People however do occasionally use these drug illegally.

| SURGERY

Bariatric surgery (“weight loss surgery”) is the use of surgical interventions

| in the treatment of obesity. As every operation may have complications, surgery -
is only recommended for severely obese people (BMI >40) who have failed to

lose weight with dietary modification and pharmacological trealment. Weight
loss surgery relies on various principles; the most common approaches are

_ reducir{g'thg volume of the stomach, producing an earlier sense of satiation (e.g.,
| by adjustable gastric banding and vertical banded. .gastroplasty) and reduce the
‘length of bowel that food will be in contact with, directly reducing absorption

(gastrlc bypass surgery). Band surgery is reversible, while bowcl shortening

_operations ‘are not. Some procedures can be performed laparoscopically.
: Compln.atlons from weight loss surgery are frequent.

Surge'rv for severe obesity is associated with long-term weight loss and

|- decreased overall mortality. One study found a weight loss of between 14% and

25% at 10 vears depending on the type of procedure performed and & 29%

1 reduction in all cause mortality when compared to standard weight loss measures.

| A marked decrease in the risk of diabetes mellitus, cardiovascular disease and
cancer has also been found after bariatric surgery. Weight loss is marked in the
first few-'lnkinflis after surgery and is sustained in the longterm. In one study
| there was an unexplained increase in deaths from accidents and suicide but this

did not outwé’igh the benefit in terms of disease prevention. When the two main

techniques are'compared gastrlc bypass. procedures are found to lead to 30%
: '-more weight loss than banding procedures one year after ‘surgery.

The effects of liposuction on obesity are less well determined. Some small --

‘_'studles show benefits while others show none. A treatment involving the
o _placemen_t of an intragastric balloon via gastroscopy has shown promise. One
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type of ballon lead to a weight loss of 5.7 BMI units over 6 months or 14.7 kg
(32.4 Ib). Regaining of lost weight is however common after removal axld 4.2% of . -

people were intolerant of the device.

2.11 CLINICAL PROTOCOQOLS

In a clinical practice guideline by the Amencan College of Phys1cxans, ‘the

following five recommendations are made :

1.

People with a BMI of over 30 should be counseled on diet' exercise and | . ©
 other relevant behavioural interventions, and set a realistic goal for weight |-

loss.

If these goals are not achieved, pharmacotherapy can be offered. The: pérson_
needs to be informed of the possibility of side-effects and the unavaxlablhty -

of long-term safety and efficacy data.

Drug therapy may consist of sibutramine, orlistat, phgn'ter'r,ﬁine,

diethylpropion, fluoxetine, and bupropion. For more severe cases of |
obesity, stronger drugs such as amphetamine and methamphetamine may |

be used on a selective basis. Evidence is not sufficient to recommend
sertraline, topiramate, or zonisamide. :

In people with a BMI over 40 who fail to achieve their weightf loss gbals

(with or without medication) and who develop obesity-related

complications, referral for bariatric surgery may be mdlcated The person
needs to be aware of the potential complications.

Those requiring bariatric surgery should be referred to high-vc.alumev

referral centers, as, the evidence suggests that surgeons who frequently
perform these procedures have fewer complications.

STUDENT ACTIVITY

1. Outline the causes of obesity..

2. Discuss the essential dieting plan for obesity.

Obeslty and Underweight
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PusLic HEALTH

‘The Wor 1d Heal th Organization (WHO ) predicts that overwelghf and obesity
may soon repl'u.e more traditional public health concerns such as undernutrition

| and infectious drseases as the most significant cause of poor health. Obesity is a _

public. health and policy problem because of its prevalence, costs, and health
effects. Public health efforts seek to understand and correct the environmental
factors responsrble for the increasing prevalence of obesity in the population.

‘ Qolunons look at changmg the factors that cause excess calorie consumption and

mhlbrt physical activity. Efforts include federally reimbursed meal programs in
schools, limiting direct junk food marketmg to children, and decreasing access
to sweetened: beveraaes in schools. When constructing urban environments,
ef forts have been made to increase access to parks and to develop pedestrian
roules

2. 12 UNDERWEIGHT PROBLEMS — BODY MASS INDEX -
(BMDH

‘Being uhdlerWevight would indicate that your Body Mass Index, or BML, is
below the standard weight. The BMI is calculated to estimate how heavy you are,

given your height.="or your mass spread over the square of your height. The
1mp01 tance of this: measuremmt has ramifications for your health as a lack of
proper nutrition or: delrcrent intake means that you canmnot perform certain body
functions as norma] The way to come back to a normal weight is simple. All you
haveto do is eat, but that is where the simplicity ends. Eating just to put gn
weight could have serious consequences for your health if you do not do it
correctly. For examvﬁle, you could get really heavy by just eating fat, but that
w’ou]d be the wrong way to gain weight and you would just end up with flab and
no muscle Therefore, eating correctly and exercising correctly is the secret to
vood health. -

'-WEIGHT GaIN Diers — Foons, Nurrition To GAIN WEIGHT

. The basic food groups that you have to concentrate on gain weight again is
protein, carbohydrates; vitamins, minerals and very little fat. Fat is not just in the
torm of cheese and butter, but also in the form of cream and oil. To begin with,
start to eat food with'a limited amount of oil. The oil itself should be light plant oil
like s_‘a'fﬂower_ or olive oil. Protein is one thing that you can actually gorge on and
this can be in the form of animal protein, like dairy and meat, and plant protein
like séy and legumes: Carbohydrates intake is irnportant from the perspective of
every: day fuel required to get through the day. Therefore, the carbohydrate sources
should only come from food, and not carbonated drinks and food with high
sugar content: Vltamins and minerals will come from a good vegetarian diet of
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leafy green vegetables, soy, dairy, and if necessary supplements. Suppléx"n;ent_s are
one addition that you cannot do away with because humans do not have. the
capability to acquire vitamins from plant sources— like vitamin B12. This
supplement can only come fromt an anithal source like meat and dairy.

~ Bopy WEIGHT EXERCISE

) Iixercise is the final part of the puzzle. The day you start your dietis the day
that you start exercising as well. This should start with simple toning exercises
like walking and then progressing. everyday to activities like jogging and runmng

that eventually progresses to some basic weightlifting as well. G

2.13 ETIOLOGY OF UNDERWEIGHT

The most common cause of a person being underweight is pr1manly
malnutrmon caused by the unavailability of adequate food, which can run as
high as 50% in parts of sub-Saharan Africa and south Asia. The effects of primary
malnutrxtlon may bé amplified by disease; even éasily treatable dlseases such as
diarrhoea may lead to death.

In the presence of adequate food resources, being underwe1ght can
sometimes be the result of mental or phy51cal disease. There are hundreds of
possible causes for excessive welght 1oss or a person being underwe1ght Sorne of
the more prevalent include:

s Doverty

e Anorexia nervosa

e  Bulimia nervosa

e Cancer or Cancer Treatment
¢ Tuberculosis

¢ Hyperthyroidism

e Type 1 Diabetes

*  Anxiety and depressive disorders

e Druguse, especially stimulants

* Inflammatory bowel disease

e Superior Mesenteric Artery Syndrome
s  Malfunctioning digestive organs

¢ Dental pain |

e Qver-training (endurance spor?fs)

94
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- Dietetics

NOTES

*  HIV/AIDS .
*  Genetics /Naturally light weight

' 3; ~ Puberty (helght increases, body cannot catch up with muscle/fat growth)

14 PRQBLEMS

. The most immediate problem with underweight is that it might be secondary
to, and/or symptomahc of, anunderlying disease. Unexplamed weight loss requires
professmnal medlcal diagnosis.

» Underwex‘ght can also be a primary causative condition. Severely
underwe1ght individuals may have poor physical stamina and a weak immune
system, leaving them open to infection. According to Robert E. Black of the Johns
Hopkins School of Public Health, “Underweight status . and micronutrient
deficiencies also cause decreases in immune and non-immune host defenses, and
should be classified as underlying causes of death if followed by infectious diseases
that are the terminal associated causes.” People who are malnutrative underweight .
raise special concetns, as not only gross caloric mtake may be inadequate, but
also intake and absorptlon of other vital nutrients, especxally essential amino acids
and mlcronutrlenh such as vitamins and minerals.

In womien, being grossly underweight can result in amenorrhea (absence
of menstruation)-and possible complications during pregnancy. It can also cause
anemla and hair loss.

Underwexght is an 9stabhshed risk factor for osteoporosis, even for young
people. This is a particular insidious consequence, because the affected persons
do not notice the: danger, they can feel fit and may be brilliant for example; in
endurance sports. After the occurrence of first spontaneous fractures the damage
is often already irreversible.

WEIGHT GAIN

" Ifan irid'ividual is severely underweighf to the point where problems with
his or her health d_évelop, it may be necessary for the person to make a concentrated
effort to gainv..‘wei:g:ht. The treatment for an underweight individual is to increase
the food energy intake so that more food energy is consumed than is being used
as work. It is usuallv suggested that weight trammg is also to be undertaken to
increase muscle mass. '

If weight ldSs results from a disease, resolving the illnéss and consuming
adequate calorjes can bring many underweight individuals to a healthy body
wexght
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2.15 UNDERWEIGHT SOLUTIONS

OI;esity and Unde

Underweight may be due to eating disorders high basal metabolism mal-

nutrition digestive tract disorder or born with few fat cells.

Di1seases AND MEDICINES

One may be underweight due to an eatmg disorder such as anorex1a and
bulimia, over active thyroids, hormonal imbalance, depression, or taking ¢ certam

medications. You should consult a physlcxan to determine the cause and.

subsequent remedies.

MFETABOLISM

You may have high basal metabolism. This can be easily resolved by lakmg s

high calorie diel and life style changes.

MALNLHRIUON

Malnutrition can cause underweight. Abalanced high calorie dietis needed e
You may also consider taking a daily multl vitamin and mineral supplement and |

a daily omega 3 supplement.

NurrImron ABSORPTION DIGESTIVE TRACTS

You need a diet high in fiber and fluids for proper stool density and to
expel. Omega 3 fatty acids help lubricate colon. For Omega 3, eat nuts and high-
fat fish. The intestines, speually the colon area is filled with bacteria. Eat yogurt
with live culture to ensure presence of good bacieria. Fnzymes are heeded to | -
breakdown carbohydrates, proteins and fats. Most of these enzymes are only "
presentinraw foods. Eat fresh fruits (Papayas arc specially good), and vebetables 1

Farcerrs

All of us are all born with a given number of fat cells. The fat gathers around.

these cells making a fat tissue (Adipose). You may | be born with low number of
fat cells. Unfortunately, you cannot increase the numbel of fat cells. Thc diet can
help increase the size of adipose to certain extent. '

2.16 GRADES OF OBESITY

GRADE I oBeSITY

People having a Body Mass Index (BMI), more than 25 but lé_s.}s'i than'29.9. |
Overweight does not affect their health, they lead a normal heé__lt,h. and life | .

expectancy is above normal. They may reduce weight on their own,:..

 NOTES

right
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Clinieal Nutrition and GRA pE Il oBESITY
Dieteiicy :

The BMI is between 30 and 39.9. Doctors and dieticians should treat these
patients.
" NOTES : e
Although they appear to be in good health, they have reduced tolerance to
exercise and with shortness of breath on exertion, they are unduly fatigued. This
is due to the burden of increased weight they carry always and reduced capacity
of the c1rculatory and respiratory systems that are handicapped by masses of
internal fat and fatty infiltration of muscle. For mechanical and metabolic reasons
these patiénts 'ay're at increased risk of diabetes, artheroscelerosis, hypertension,
: fa'ttyi liver, gall bladder diseases, osteoarthritis, hernias and varicose veins. Mortality
| rate also increases.

GRADE I OBESITY

'lhe body mass index is above 40; these patients are in pathetic Londltlon
Their day -to day activities are restricted due to their enormous mass and
v'susceptxble to diseases mentioned in grade II. They are susceptible to
| artherosclerosis, prone to accidents and have serious psychological disturbances.

. STquAé'mzzn

1. Discuss the characteristics of underweight.

| 2. Paint out the basic causes of underweight.
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2.17 SUMMARY

Obesity is a medical condition'in which excess body fat has accumulated
to the extent that it may have an adverse effect on health, leadmg toreduced.

life expectancy.

Almost all cases of obesity result from a combination: of genetlc

predisposition and a chronic imbalance between energy mtake energy |
utilization for basic metabolic processes, and energy expendxture from | :

phvsical activity.

Body mass index or BMlisa simple and widely used method"'fd'r' estimating | '
body fat mass. BMI was developed in the 19th century bv ‘the Belglan |

statistician and anthropometrlqt Adolphe Quetelet.

Diets to promote weight loss are generally divided into four categorles bE

low-fat, Iow -carbohydrate, low-calorie, and very low calorle

The most common cause of a person being underwelght is pnmarlly
malnutrition caused by the unavailability of adequate food which can’

run as high as 50% in parts of sub-Saharan Africa and south,Asw._..

2.18 GLOSSARY

Obesity: a medical condition in which excess body fat has accumulated

to the extent that it may have an adverse effect on health.

Body mass index or BMI: a s1mple and widely used method for eshmatmg ;

body [at mass.

Body fat percentage: it is total body fat expressecl asa pelcentage of total |

body weight.

diet.

Low carbohydrate diet: it is diet low in carbohydrate and are relatlvely_ 1

high in fat'and protein.

Low-calorie diet: a diel that usually produces an energv deﬁmt of DOO— :

1,000 calories per day.

Very Tow calorie diet: a  diet that ‘provides 200-800 kcal/day, mamtammg3

protein intake.

2.19 REVIEW QUESTIONS

1.
2.
3.

What is obesity? Define.
How is obesity measured?

What is the condition of extreme obesity?

Low-fat diet: it involves the reducnon of the percentage of fat in one’s |

3 Obesity and Underweight

NOTES
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[DYetetics

- NPTES

4. 'Whit ar¢'the main causes of obesity? Explain.
5 - How-'is obééity treated?
6. - What'is tﬁé status of obesity in India?

7_}5 Why is underwmg,ht dangerous’

2. 20 FURTHER READINGS

e chtzanary .;of foods, nutrition and dietetics.

. I(awShik VK. Haroco, problems of food nutrition and dietetics, Book enclave,
Jain Bhavan 1999.

...-, Mahatab 5 Bamyl, Prahlad Rao, Vinodini Reddy, Text of human nutrition,
Oxford and IBM publishing Co., Pvt. Ltd.

*  Special Digt Solutions by Carol Fenster.
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UNIT — III G

FOOD ALLERGY AND | roms
INTOLERANCE

'OBJECTIVES

After going through the unit, students will be able to:
*  state the causes and symptoms of food a]lergy
¢ discuss the types of allergens
_* explain the metabolic changes during food allefgy'; '

*  understand the diagnostic tests and dietary management during food allergy.

'STRUCTURE

3.1 Introduction »
3.2 Signs and Symptoms
3.3 Typeof Allergens
34 Diagnosis - :
3.5 - Pathophysiology
3.6 Causes
3.7 Prevention
3.8 Treatment
3.9 Food Allergy in Children
3.10 Dietary Management
3.11 Food Intolerance
- Signs and Gymptoms E
- Causes
- Diagnosis
3.12 Summary
.3.13 Clossary
3.14 Review Questions
3.15 Further Readings

3.1 INTRODUCTION

A food allergy is an adverse immune response to a food protein. Food allergy
is distinct from other adverse responses to food, such as food mtolerance,
L]
pharmacologic reactions, and toxin- medxated reactions.
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Clinical Nuteitionand  TFood Allergy =~ | Pharmacologic Toxirns Intolerance

Dietetics

i
| bacterial food | lactose

|adverse immune | caffeine tremors,

NOTES }_'; responsc to a | cheese/wine ( tyramine)§ poisoning, intolerance
: )  {food protein i ‘migraine, scombroid | staphylotoexin | (lactase |
; H

poisoning l

§
¢histamine) fish deficiency)
|

—.

The food protein triggering the allergic response is termed a food allergen.
1t is estimated (hat up to 12 million Americans have food allergies, and the
prevalence is rising. Six to eight percent of children under the age of three have
food allergics and nearly four percent of adults have them. Food allergies cause
“roughly 30.000 emergency room visits and 100 to 200 deaths per year in the
| United States. The most common food allergies in adults are shellfish, peanuts,
tree nuts, (ish, and eggs, and the most common food allergies in children are

milk, eggs, peanuts, and tree nuts.

Trealm‘eh( consists of avoidance diets, in which the allergic person avoids
all forms of the food to which they are allergic. For people who are extremely
sensitive, fhlb may involve the total avoidance of any exposure with the allergen,
“including touchmg or inhaling the problematic food as well as touching any
‘surfaces that’ mqy have come into contact with it. Areas of research include anti-
IgE antibbdy (omalizumab, or Xolair) and specific oral tolerance induction (SOTI),
“which have s'ho'wn some promise for treatment of certain tood allergies. People
_dxagnosed with a food allergy may carry an autoinjector of epinephrine such as
‘an EpiPen or Twinject, wear some form of medical alert jewellery, or develop an
f'vemergency'acnon plan, in accordance with their doctor.

3.2 SIGNS AND SYMPTOMS

Qlassm 1mmunoglobulm -E (IgE)-mediated food allergies are classified as
.'type -limmediate hypersensitivity reactions. These allergic reactions have an acute

‘onset (from seconds to one hour) and may include:

RLE \Angloedema soft tissue swelling, usually mvolvmg the eyehds, ace, lips,
_ ,and tongue Angioedema may result in severe swelling of the tongue as
_well as the larynx (voice box) and trachea, resulting in upper airway
obstrucuon and difficulty breathing.
. HIVES
- e Itchmg of the mouth, throat, eyes, skin

e  Nausea, vomiting, diarrhoea, stomach cramps, and/or abdominal pain.
~'I'his group of symptoms is termed gastrointestinal hypersensitivity.
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. Rhmorrhoea nasal congestlon ‘ , Fi ?"I’dAllle’g}’ and
ntolerance

*  Wheezing, scratchy throat, shortness of breath, or difficulty swallowmg

_ * Anaphylaxis: a severe, whole-body allergic reaction that can result in “‘AN(‘)TES
' death. =
The reaction may progress to- anaphylactic shock: A systemlc reactmn
involving several different bodily systems inclhuding hypotension (low"blood
pressure),loss of consciousness, and possibly death. Allergens most frequentlyA
associated with this type of reaction are peanuts, nuts, milk, egg, and seafood
though many food allergens have been reported as triggers for anaphylaxls

syndrome, a very common combination of diseases: allergic rhlmtls and

Food allergy is thought to develop more easily in patients with ti

conjunctivilis, eczema and asthma. The syndrome has a strong mhented'
component; a family hlsiory of allergic diseases can be indicative of the atoplc
syndrome L

Conditions caused by food allergies are cla551ﬁed into 3 groups accordmg :
to the mechanism of the allergic response: v 4

1. IgL-mediated (classic):
*  Type-l immediate hypersensmwty reaction (symptoms descrlbed above)
*  Oral allergy syndrome ‘
2. IgE and/or non-Igl:-medtated:‘ "
.. Allergic eosinophilic esophagih’s :
L Allergm eoemophx[xc gasmtls ' » }
. Allergxc eosmophlhc gastroententls
3. Non-IgE medmted _ _
*  Food protein- mduced Enterocolms eyndrome (FPIFS)
*  Food, protein proctocohtxs/proctltls

*  Food protein-induced enteropathy An 1mportant example is COehac
disease, which'is an adverse immune response to the protein gluten

*  Milk-soy protein intolerance (MSPYI) is a non-medical term used to descrlbe
a non-IgE mediated allergic response to milk and/or soy protein- durmg
mfancy and early childhood. Symptoms of MSPI are usually attrxbutable
to food protein proctocolitis or FPIES.

* Heiner syndrome - lung disease dueto formation of milk proteln/IgG'
antibody immune complexes (milk precipitins) in the blood stream after
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(‘li.ni.t'ul( Nutritionand -~ it is absorbed from the GI tract. The lung disease commonly causes
dietetics T
bleedmg into the lungs and results in pulmonary hemosiderosis.

| 3 3 TYPE OF ALLERGENS

The most common food allergies are:

NOTES

e Dalry allergy
e Egg allexgy

* Peanul allergv

LI Tree _rj!gt allergy
boe beafoodallergv
! - . Shellf;i_-‘évh allergy

‘e Soy élﬁrgy
. ‘Wheat allergy
These are often referred to as “the big eight.” They account for over 90% of

|- the food allerglcs in the India.

The top allergens vary somewhat from country to country but milk, eggs,
1 peanuts, treenuts, fish, shellfish, soy, wheat and sesame tend to be in the top 10
{in many coumrles Allergies to seeds — especxally sesame — seem lo be increasing
|'in many countries.

-MORE RARE Fooz) ALLERGIES

Likelihdod of allergy can increase with exposure. For example, rice allergy -
' is more.common in East Asia where rice forms a large part of the diet.

In Central Eu rope, celery allergy lS more cOmmon. In ]ap;m, allergy to
|'buckwheat flour, used for Soba n/oodde‘s, {s more common.

Red meat allergy is extremely rare in the general population, but a
geographic cluster of people allergic to red meat has been observed in Sydney,
| Australia. There appears to be a possible association between localised reaction to
1 tick bite and the development of red meat allergy.

Fruit allergies exist, such as to apples, pears, jackfruit, strawberries, etc.

Corn allergy may also be prevalent in many populations, although it may
be difficult to recognize in areas such as the United States and Canada where
| corn derivatives are common in the food supply

{34 DIAGNOSIS

The besl method for diagnosing, food alIerby is to be assessed by an allergist.
The allergxst will review thc patient’s history and the symptoms or reactions that
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have been noted after food mgesllon [f the allergist feels the symptoms or reactxons  Food Allergy and
Intolerance
are consistent with food allergy, he/she will perform allergy tests. '

Examples of allergy testing include;

—_ o . G ' NOTES
*  Skin prick testing is easy to do and results are available in minutes. Different

allergists may use different devices for skin prick testing. Some use a
“bifurcated needle”, which looks like a fork with 2 prongs. Others use a
“multi-test”, which may look like a small board with several pins sticking
outof it. In these tests, a tiny amount of the suspected allergen is put onto
the skin or into a testing device, and the device is placed on the skin to
prick. or break through, the top layer of skin. This puts a small amount of
the allergen under the skin. A hive will form at any spot where the person
is allergic. This test generally yields a positive or negative result. It is good
for quickly learning if a person is allergicto a particular food or not, ‘because
it detects allergic antibodies known as IgE. Skin tests cannot predict if a
reaction would occur or what kind of reaction might occur if a‘ person
ingests that particular allergen. They can however confirm an allergy in
light of a patient’s history of reactions to a particular food. N on-IgE medxated
allergies cannot be detected by this method. -

*  Blood tests are another useful diagnostic tool for evaluating IgE-m‘e:diated
food allergies. For example, the RAST (RadioAllergoSorbent Test)detects
the presence of IgE antibodies to a particular allergen. A CAP-RAST testis
aspecific type of RAST test with greater specificity: it can show the amount
of IgE present to each allergen. Researchers have been able to detérmine
“predictive values” for certain foods. These predictive values-can be
compared to the RAST blood test results. If a persons RAST score ié‘higher
than the prediclive value for that food, then there is over a 95% chante
the person will have an allergic reaction (limited to rash and anaphylaxis
reach/ons) if they ingest that food. Currently, predictive values are available
for the following foods: milk, egg, peanut, fish, soy, and wheat: Blood
tests allow fdrhundreds of allergens to be screened from a single, sample
and cover food allergles as well as inhalants. However, non-IgE medlated
allergies cannot be detected by this method. ’

Food challenges, especially double-blind placebo—controué‘a fobd
challenges (DBPCFC), are the gold standard for diagnosis of food éllérgiés,
including most non-IgE mediated reactions. Blind food challenges involve
packaging the suspected allergen into a capsule, giving it to the ﬁatiei\t -
and observing the patient for signs or symptoms of an allergic- reaction. | P B
Due to the risk of anaphylaxis, food challenges are usually conducted ina '
hospital enviroriment in the presence of a doctor. ‘ o ‘
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Dietetics

NOTES

- Additional diagnostic tools for evaluation of eoéinophilic or non-IgE
| medxated reactions include endoscopy, colonoscopy, and biopsy.

lmportant dszereuttal diagnoses are:

53 " Lactose intolerance; this generally develops later in life but can present in

young panents in severe cases. This is due to an enzyme deficiency (lactase)
and not allergy. It occurs in many non-Western people.

*  Celiacdisease; this is an autoimmune disorder triggered by gluten proteins
such as gliadin (present in wheat, rye and barley). It is a non-IgE mediated
' food allergy by definition.

» Imtable bowel syndrome (IBS)

. C1 esterase inhibitor deﬁcxency (hereditary angloedema) this rare disease
generally causes attacks of angioedema, but can present solely with
abdommal pain and occasmnal diarrhoea.

"3 5 PATHOPHYSIOLOGY

(Jenera_lly, introduction of allergens throﬁgh the digestive tract is thought
to induce immune tolerance. In individuals who are predisposed to developing

allergies (atopic syndrome), the immune system produces IgE antibodies against

protein epitopes on non-pathogenic substances, including dietary components.

‘The IgE molecules are coated onto mast cells, which inhabit the mucosal lining of

the digestive tract.

~ Upon ingesting an allergen, the IgE reacts with its protein epitopes and
release (degranulate) a number of chemicals (including histamine), which lead to

‘oedema of the: intestinal wall, loss of fluid and altered' motility. The product is

diarrhoea.

Any foqd allergy has the potential to cause anaphylaxis, which in rare cases
may be fatal.. . »

3.6 CAUSES

The - lmmune system’s eosinophils, once activated in a histamine reaction,

‘will register any forelgn proteins they see. One theory regarding the causes of

food allerglee focuses on proteins presented in the blood along with vaccines,

- which are des1gned to provoke an immune response. Influenza vaccines and the
_Yellow Fever vaccine are still egg-based, but the Measles-Mumps-Rubella vaccine
‘stopped using eggs in 1994. However Iarge scientific studies do not support this

| theory, especmllv as it:applies to autmmmune dxsease '

Another: theory focuses on whether an infant’s immune system is ready for

'._'icomplex proteins in a new food when it is first mtroduced
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One hypothesis at this time is the Hygiene hypothesis. While theré.is no .. Food Allergy ana
proof for the hygiene hypothesis, people speculate that in modern, indus"ﬁ"iﬂalii'ed: Intolerance
nations, such as the United States, food allergies are more common due to the :
lack of early exposure to dirt and germs, in part due to the over-use of aﬁ'_"tibioﬁc's . NOTES'
and antibictic cleansers. This hypothesis is based partly on studies shoﬁii'ﬁ'g'les_s '
allergy in third world countries. Some research suggests that the body, w1th less
dirt and germs to fight off, turns on itself and attacks food proteins-as-if they |
were foreign invaders. ‘ = B

Antibiotics have also been implicated in Leaky Gut Syndrome which is |
another possible cause of food allergies. - ' ' RER

A lower incidence of food allergies in the developing world could also be
due to differences in diet from the West and less 'exposuré to food aIIErgehs.

Others have found that food allergies are due to widespread usag‘ev;of__baby'
skin-care products that contain allergens, such as lotions based upon peanut oil,’
These skin-care products are cheaper to manufacture than non-allergerﬁc_‘. ones
and using them sensitizes the baby, which later develops into a food allergy. This |
theory has yet to come with sufficient explanation as to why the occur’retfn'ce of
allergies has been on a steady rise:in the last two decades. s

3.7 PREVENTION

According to a report issued by the American Academy of Pediatrics, ”"?I?here,'v
is evidence that breastfeeding for at least 4 months, compared with feeding infants |
formula made with intact cow milk protein, prevents or delays the occurrence of -
atopic dermatitis, cow milk allergy, and wheezing in early childhood.” ' '

STUDENT ACTIVITY

-t

- Discuss the causes of food allergy.

r

- Outline the symptoms of food allergy.
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_‘(.;‘IinicalNulrilionand - 3 8 TREATMENT

Dietetics : '

- "The mamstay of treatment for food allergy is avmdance of the foods that
Lo have been ldentlﬁed as allergens. :
* NOTES '

" S If the food is accidentally ingested and a systemic reaction (anaphylaxis)
‘occurs, then. epmephrme (best delivered with an autoinjector of epinephrine such
as an Epipen or Twinject) should be used. It is possible that a second dose of
epinephrine may be required for severe reactions. The patient should also seek

_medical care 1mmed1ately

At this. tlme, there is no cure for food allergies. There are no allergy
v'desensmzanon or allergy “shots” available for food allergies. Some doctors feel
thev do not work in food allergies because even minute amounts of the food in
'questxon or even food extracts (as in the case of allergy shots) can cause an allergic
response ] in many sufferers.

Ronald van Ree of Amsterdam Umverslty expects that vaccines can in theory
‘be created usirig genetic engineering to cure allergies. If this can be done, food
'allergles could be eradlcated in about ten years.

3.9 FOOD ALLERGY IN CHILDREN

oo Milk and: soy allergles in children can often go undiagnosed for many
’months causing much worry for parents and health risks for infants and children.
‘Many infants with milk and soy allergies can show signs of colic, blood in the

stool, mucous’ m the stool, reflux, rashes and other harmful medical conditions.
‘These condmons are often mlsdlagnosed as viruses or colic.

Some children who are allergic to cow’s milk protein also show a cross
-sensmvxty to soy-based products. There are infant formulas in which the milk
“and soy proteins are degraded so when taken by an infant, their immune system
_does not recognize the allergen and they can safely consume the product.
.,Hypoallergemc infant formulas can be based on hydrolyzed proteins, which are
- | proteins partlally predigested in a less antigenic form. Other formulas, based on
| ‘free amino acids, are the least antigenic and provide complete nutrition support
in severe: forms of milk allergy.

_ ‘Seventy- flve percent of children who have allergies to milk protein are able

to tolerate baked -in milk products, i.e., muffins, cookies, cake. About 50% of
children with’ allergies to milk, egg, soy, and wheat will outgrow their allergy by

_the age of 6. Those that don't, and those that are still allergic by the age of 12 or
so, have less than an 8% chance of outgrowing the allergy.

' Peanut and tree nut allergies are less likely to be outgrown, although evidence
i 'now shows that about 20% of those with peanut allergies and 9% of those with
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tree nut allergies will outgrow their allergies. In such a case, they need to.consume

nuts in some regular fashion to maintain the non-allergic status. This shou]d be

-

discussed with a doctor.

Those with other food allergies may or may not outgrow their allergies.

3.10 DIETARY MANAGEMENT

Dietary management is very important to avoid food allery. To av01d allergxc
foods, one should learn the terms used to descnbe these foods on foods labels,
for example:

e Milk protein - milk, non-fat milk solids, cheese, yoghurt, casemates whey,
lactose. ‘

e Egg-eggs, egg albumen, egg yolk egg lecithin

s Lactose - milk, Jactose.

e Gluten - wheat, barley, rye, trmcale wheat bran, malt oats, comflour, '

oatbran.

»  Soy -soybeans, hydrolysed vegetable protein, soy protein ié;;)late, SOy

lecithin.

e  Salicylates - strawberries and tomatoes.

3.11 FOOD INTOLERANCE

Food intolerance or non-allergic food hypersensitivity is a delayed, negative
reaction to a food, beverage or food additive. It can involve symptoms in one or

more body organs and systems, but is not considered directly related to the | -

immune system. Intolerance can result from the absence of specific chemicals or
enzymes needed to dlgest a food substance, or from reactions to. naturally

occurring chemicals‘in foods. The precise distinction between food intolerance o

and a food allergy is often missed.

Non—allergnc food hypersensitivity is the medical name for food mtolerance, o

loosely. referred to as food hypersensitivity, or previously as pseudo-allerglc
reactions. Non-allergic food hypersensitivity should not be confused thh allerglc
responses to foods as occurs with a food allergy. -

A food allergy is an immunological hypersensitivity which occurs most | -

commonly in response to food proteins such as those found in egg, rmlk seafood
shellfish, tree nuts, soya, wheat and peanuts. True allergies are associated with a
fast-acting immunoglobulin E (IgE) antibody response. - '

A non-allergic food hypersensitivity is an abnormal physxologlcal response
to food that does not involve an actual allergy. It can be difficult to determme the

Food Allergy and
Intolerance

NOTES
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C’_"”"””lﬁ ;Z’l’; ‘;’:"’f and - offendmg food causmg an intolerance reaction because if the immune system is
involved, the response is likely to be IgG-mediated and takes place slowly. Thus
the causative agent and the response are separated in time, and may not be

NOTES obvmu%lv relatcd Food intolerance reactions can include pharmacologic,

‘metabolic, and toxic: responses to foods or food components. Food intolerance

does not include. peychologlcal responses.

t;" LI Metabohc food reactions are due to inborn or acquired errors of
» metabohsm of nutrients, such as in diabetes melitus, lactase deficiency,
' phenylketonurla and favism. Toxic food reactions are caused by the direct

~ action of a food or additive without immune involvement.

. Pharmacologmal reactions are generally due to low-molecular-w reight
. chemicals which occur either as natural compounds, such as salicylates
~and ammes, or to artificially added substances, such as preservatives,
. Lolourmg, emulsmers and taste enhancers (mcludmg glutamate [MSG])).

- These chemicals are capable of causing drug-like (bxochemlcal) side effects *

in susceptible individuals. - -

*. Toxins may “either be present naturally in food, be released by bacteria, or
be due to contamination of food products.

*  DPsychological reactions involve manifestation of clinical symptoms caused
not by food but by emotions associated with food. These symptoms do
not occur’ when the food is given in an unrecognisable form.

Fhmmahon diets are useful to assist in the diagnosis of food allergies and
pharmacological food intolerance. Metabolic, toxic and psychological reactions
can be diagnosed by other means.

SIGNS AND SYMPTOMS

- Non-IgE-mediated food hypersensitivity (food intolerance) is more chronic,
less acute, Jess obvious in its presentation, and often more difficult to diagnose
than a food allergv Symptoms of food intolerance vary greatly, and can be
mistaken for the symptoms of a food allergy. While true allergies are associated
with fast-acfing immunoglobulin IgE responses, it can be difficult to determine
the offending food causing a food intolerance because the response generally
lakes place over a prolonged period of time. Thus the causative agent and the
. respornise are: separated in time, and may not be obviously related. Food intolerance
s o - symptoms usually begm about half an hour after eating or drinking the food in
‘ questlon but someumes symptoms may delayed up to 48 h.

- Food mtolerance can present with symptoms affecting the skin, respiratory
‘ tract gdstromtestmal tract (GIT) elther individually or in combination. On the
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skin may include skin rashes, urticaria (hives), angioedema, dermatitis, eczema.
Respiratory tract symptoms can include nasal congestion, sinusitis, ph'é"ryngieal
irritations, asthma and an unproductive cough. GIT symptoms mclude mouth
ulcers, abdominal cramp, nausea, gas, intermittent diarrhoea, constlpatlon and
irritable bowel syndrome., and may include anaphylaxis.

Food intolerance has been found associated with; irritable bowel syndrome
and inflammatory bowel disease, chronic _constipation, chronic hepatms C
infection, eczema, NSAID intolerance and respiratory complaints’ including
asthma., rhinitis and headache functional dyspepsia, eosinophilic esophagxhs and
ENT illnesses.

CAausrs -

Reactions to chemical components of the diet are more common than true

food allergies. They are caused by various organic chemicals occurring naturally
in a wide variety of foods, both of animal and vegetable origin more oflen than to:

food additives, preservatives, colourings and flavourings, such as sulfltes ordyes.

Both natural and artificial ingredients may cause adverse reactions in sensitive.

people if consumed in sufficient amount, the degree of sensitivity varying between
individuals. '

Chermical intolerance can occur in individuals from both allergic and non-
allergic family backgrounds. Symptoms may begin at any age, and may: devdop
quickly or slowly. Triggers may range from a viral infection or 1llness to
environmental chemical exposure. It occurs more commonly in women and may
be because of hormone differences, as many food.chemicals mimic hdrinones.

A deficiency in digestive enzymes can also cause some types of food
intolerances. Dietary carbohydrate intolerances include, Lactose intolerance is a
result of the body not producing sufficient lactase to digest the lactose in milk;
dairy foods which are lower in lactose, such as cheese, are less likely to trigger a
reaction in this case. Coeliac disease (gluten intolerance) results in damage to villi
in the small intestine, which makes it difficult for the body to absorb water and
nutrients from foods,and fructose intolerance.

The most widely distributed naturally occurring food chemical capable of
provoking reactions is salicylate, although tartrazine and benzoic acid are well
recognised in susceptable individuals. Benzoates and salicylates occur: naturally
in many different foods, including fruits, juices, vegetables, spices, herbs, nuts,

tea, wines, and coffee. Salicylate sensitivity causes reactions to not only aspirin -

and NSAID's but also foods in which salicylates naturally occur, such as cherries.

Other natural chemicals which commonly cause reactions and cross

reactivity include amines, nitrates, sulphites and some anti-oxidants. Chenucals -

involved in aroma and flavour are often suspect.

_ =JvFobd Allergy and

Intolerance

NOTES
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NOTES

- The classification or avoidance of foods based on botanical families bears

' no relationship to- their chemical content and is not relevant in the management

of: tood mtulerame

“Salicy latL Lonlammg foods include apples, citrus fruits, strawberries,
tomatoes, and wine, while reactions to chocolate, cheese, bananas, avocado, tomato

“or.wine point to amines as the likely food chemical. Thus exclusion of single

foods does not ngcessa rily identify the chemical responsible as several chemicals

“can be present in'a [0ood, the patient may be sensitive to multiple food chemicals

and reaction, more likely to occur when foods containing the triggering substance
are eaten m a combmed quantity that exceeds the patient’s sensitivity thresholds.
People with food sensitivities have different sensitivity thresholds, and so-more

' vsensmve people wxll react to much smaller amounts ot the substance.

» 'PATHOGENFSIS e

The te.rm‘,_fQod allergy is widely misused for all sorts of symptoms and

" diseases caused bv‘ food. Food allergy (FA) is an adverse reaction to food (food

‘hvpersen51t1v1t)) occurrm;, in susceptible individuals, which is mediated by a

classical immune mechanism specific for the food itself. The best established
meuhamsm in FA'is due to the presence of IgE antibodies against the offending

. }food Food mtolerance (FI) are all non-lmmune-medxated adverse reactions to
_{-food. The subgroups of FI are enzvmatlc (e.g., lactose intolerance due to lactase
"'deﬁcxency) pharmacological (e.g., reactions ag,amst biogenic amines, histamine
'mtoleran(e) and undefmed food mtolerance (eg against some food additives).

F ood mto]erances are mainly caused by enzymatic defects in the digestive
svstem (e.g.. lactose (milk sugar)intolerance), but may also result from

' pharmacolo;,xc.al eitLCts of vasoactive amines present in foods (e.g., Histamine).

A trequer\t mlsconceptlon among the general public is confusion between

B ,c.ow s milk allergy g(,MA) and cow’s milk intolerance, which is mainly intoierance
: f‘:’lo lactose. There are at least two, and possibly more, distinct pathologies.
1| Hypersensmvuy to milk is often broadly classified into immunoglobulin E (IgE)-
"medlated allergy and non-IgE-mediated allergy/intolerance. The
! 1mm.unc_)patholognmll mechanisms of non- IgE-mediated allergy/intolerance in
» partic'ular 'r_emai'xﬁf poorly undersiood, and this has hindered the development of
simple and ’reliaTb'_lé diagnostics. Adujts with non-IgE-mediated allergy/intolerance
to milk tend to suffer ongoing allergy without the development of milk tolerance.
. The precise imr_r,imwopathological mechanisms of non-IgE-mediated intolerance
- remain unclear. A number of mechanisms have been implicated, including type-

1T helper cell '("I""Iil) mediated reactions, the formation of immune complexes

leading to the-activation of Complement, or T-cell/mast cell/neuron interactions
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inducing functional changes in smooth muscle action and intestinal motility, Food =~ Food4llergy and

. . . . X Intol
antigens contact the immune system throughout the intestinal tract via the gut reranee
associated lymphoid system (GALT), where interactions between antigen ~ .-
presenting cells and T cells direct the type of immune response’ mounted. | . NOTES'

Unresponsiveness of the immune system to dietary antigens is termed oral
tolerance” and is believed to involve the deletion or switching off of reactive |
antigen-specific T cells and the production of regulatory T cells (T reg) that: quell
inflammatory responses to benign antigens. In the case of IgE-mediated allergies,
a deficiency in regulation and a polarisation of specific effector T cells vtowérds
type-2 T helper cells (Th2) lead to signalling of B-cells to produce milk prdtei’n—
specific IgE. Where as non-IgE-mediated reactions (intolerances) may be due to
I'h1 mediated inflammation. Dysfunctional T reg cell activity has been 1dent1f1ed
as a factor in both allergy/intolerance mechanisms. .

DiaGNosIs

Diagnosis is made using medical history and cutaneous and serological
tests to exclude other causes, but to obtain final confirmation a Double Blind |
Controlled Food Challenge must be performed. It is important to. be able to
distinguish between food allergy, food intolerance, and aut01mmur.\e__,c_lglsease-m .
the management of these disorders. Non-IgE-mediated focd hypersensitivity (food ‘| -
intolerance) is more chronic, less acute, less obvious in its clinical'prééentation 1
and often more difficult to diagnose than allergy, skin tests and 1mmunological- '
studies are not helpful. :

Diagnosis can include an elimination diet and challenge testing. The antigen -f .
:leukocyte cellular antibody test (ALCAT) has been commercially promoted asan |
alternative, but has not been reliably shown to be of clinical value. Chmcal’ .
investigation is generally undertaken only for more- serious cases, as for. minor |
complaints which do not significantly limit the person’s lifestyle the cure may be .
more inconvenijent than the problem. Treatment can involve avmdance and re- | 7 '
establishing a level of tolerance. ' R

Testing of IgG4 to foods is c0n31dered irrelevant in the laboratory work-up'
of food intolerance and should not be performed in case of food-related
complaints. In contrast to the disputed beliefs, IgG4 against foods indicates that
the person has been repeatedly exposed to food components, recbgnized e's:fdreign e
proteins by the immune system. lts presence should not be considered'as a factor |
which induces hypersensitivity, but rather as an indicator for 1mmunolog1cal
tolerance, linked to the activity of T cells. In conclusion, food-specific. [gG4 does
not indicate (imminent) food allergy or intolerance, but rather a physiological
response of the immune system after exposure to food components. -~
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( hmm/ Nuwirition and PR:EVENTTON

Dietetics :
. There 15 emergmg evidence from studies of cord bloods that both

_ sensmzatlon and the acquisition of tolerance can begin in pregnancy, however -
NOTES the window of main danger for sensitization to foods extends prenatally, remaining
most critical diixf’ing early infancy when the immune system and intestinal tract

are still maturing. There is no conclusive evidence to support the restriction of
v dairy intake irn" the maternal diet during pregnancy in order to prevent. This is
generally not recommended since the drawbacks in terms of loss of nutrition can
out-weigh the benefits. However, further randomised, controlled trials are required:
to examine if dletarv exclusion by lactatmg mothers can truly minimize risk to a
' slgmfxcant dagree and if any reduction in risk is out-weighed by deleterious
impacts on maternal nutrition.

A Cochrane review has concluded feeding with a soy formula cannot be
recommended for prevention of allergy or food intolerance in infants. Further
: -résearch may be.warranted to determine the role of soy formulas for prevention
| of allergy lor,fbod intolerance in infants unable to be breast fed with a strong
family history of allergy or cow’s milk protein intolerance. In the case of allergy
| and celiac diseasé others recommend a dietary regimen is effective in the prevention
| of alergic dlseases in high-risk infants, particularly in early infancy regarding
: food allergy and eczema. The most effective dietary regimen is exclusively
: breastfeedmg for at least 46 months or, in absence of breast milk, formulas with
. _ | documented reduced allergenicity for at least the first 4 months, combined with
- | av01dance of sohd food and cow’s milk for the first 4 months

1. Discuss the food allergy in children.

2, Write a short note on food intolerance.
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TREATMENT OR MANAGEMENT

Individuals can try minor changes of diet to exclude foods causmg obwous
reactions, and for many this may be adequate without the need for professxonal
assistance. For reasons mentioned above foods causing probléms may not be so
obvIbis sitice food sensitivities may not be noticed for hours or even davs after

one has digested food. Persons unable to isolate foods and those more sensxtlve ‘

or with disabling symptoms should seek expert medical and dietitian- help The
dietetic department of a teaching hospital is a good start. (see links below)

Guidance can also be given to your general practitioner to assist in d1agn051s
and management. Food elimination diets have been designed to exchide food
chemicals likely to cause reactions and foods commonly causing true allergies
and those foods where enzyme deficiency cause symptoms. These. ehmmatlon
diets are not every-day diets butintended fo isolate problem foods and Lhemxcals
Avoidance of foods with additives is also essential in this process.

Individuals ahd practitioners need to be aware that during the elitﬁina'tion
process patients caf display aspects of food addiction, masking, withdrawals,
and further sensitizdtion and intolerance. Those foods that an mdmdual considers
as‘must have every day’ are suspect addictions, this includes tea, coffee, chocolate
and health foods and drinks, as they all contain food chemicals. Indxvxduals are
also unlikely to associate foods causing problems because of masking or where
separation of time between eating and symptoms occur. The elimination process

can overcome addiction and unmask problem foods so that the patients can-

associate cause and effect.

It takes around five days of total abstmence to unmask a food or- chemlcal
during the first week on an elimination diet withdrawal symptoms can‘oceur but
it takes at least two weeks to remove residual traces. If symptoms have not
subsided after six weeks, food infolerance is unlikely involved and a normal diet

should be restarted. Withdrawals are often associated with a Iowermg of the '

threshold for sensitivity which assists in challenge testing, but in this penod
individuals can be ultra-sensitive even to food smells so care must be ‘tuxen to
avoid all exposures. :

After two or more weeks if the symptoms have 1*edu<.ed con.,merably or
gone for at least five days then Lhallenge testing can begm This can be carried
oul with selected foods containing only one food chemical, so as to isolate it-if
reactions occur. In Australia, purified food chemicals in capsule form are avallable
to doctors for patient lesting. These are often combined with placebo ‘capsules
for control purposes. This type of challenge is more definitive. New cha]lenges
should only be given after 48 hours if no reactions occur or after five days of no

symptoms if reactions occur. ’
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Clinical Ntrition and

Once all food chemical sensitivities are identified a dietitian can prescribe

Dictetics : . 1 N TE . . . .
reletic an appropriate diet for the individual to avoid foods with those chemicals. Lists
of suitable foods are available from various hospitals and patient support groups
. NOTES can give local food brand advice. A dietitian will ensure adequate nutrition is

achieved with safe foods and supplements if need be.

Over a period of time it is possible for individuals avoiding food chemicals
to build up a level of resistance by regular exposure to small amounts in a controlled
‘way, but care must be taken, the aim being to build up a varied diet with adequate
composition.

12 SUMMARY

A food allergy is an adverse immune rcsponse to a food protein. Food
allergy is distinct from other adverse responses to food, such as food
intolerance, pharmacologic reactions, and toxin-mediated reactions.

Classic immunoglobulin-E (IgE)-mediated food allergies are classified as
type-1 immediate hypersensitivity reactions.

Upon mgestmg an allergen, the IgE reacts with its protein epitopes and
releasé (degranulate) a number of chemicals (including histamine), which
lead to oedema of the intestinal wall, loss of fluid and altered motility. The
product is diarrhoea.

‘The mainstay of treatment for food allergy is avoidance of the foods that

have been identified as allergens.

Food k\tolel'ance or non-allergic food hypersensitivity is a delayed, negative
reaction to a food, beverage or food additive. '

Féod i'n'tolerance (FI) are all non-immune-mediated adverse reactions to
v food

3 13 GLOSSARY

I'ood allergy an adverse immune response to a food protein.

Angloedema soft tissue swelling, usually involving the eyelids, face, lips,
and tongue.

Anaphylax1s a severe, whole-body allerglc reaction.

Food intolerance: it is a delayed, negative reaction to a food, beverage or
food additive.

3 14 REVIEW QUESTIONS
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What 15 food allergy? ,
What are the principal signs and symptoms of food allergy?
How |s..bfood intolerance different from food allergy?
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4.
5.
6.

3.15 FURTHER READINGS

Discuss the dietary management for food allergy. . R Food Allergy and
L o - - Imolerance
How is food allergy treated? =

How to prevent food mtolerame’ .
" 'NOTES

Dietetics By B Srilakshmi, Published at New Age International.

Food Allergies and Food- Intolerance, By Jonathan Brostoff, M. D Lmda
Gamlin, Published at Healing Arts Press. :

food Allergy Field Guide by Theresa Wlllmgham

Rose and Wilson, Analomy and Phuszolog Yy in health and zllnece ELBS in
print, 7th edition, 1990. e
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UNIT— IV

GASTRO INTESTINAL

DISORDERS

OBJECTIVES

Aft_ef gclani"hg through the unit, students will be abie to:

’9tate' the fundamental concepts of Dyspepsia;

dlscu» the causes, symptoms and treatment of Gastritis;
undel s‘tand the signs and syptoms, Lomphcatlons etc. of Ulcer;
[edplam the causes and clinical features of Malabsor bption syndrome;

state vth_e diagnosis, treatment and prevention of Sprue and Diverticular disorders.

STRUCTURE

4.1 1ntrd.duction
42 Dyspeps;a
- blgns and Symptoms

- Dlagn051s and Treatment

43  Gastritis
- Cause; and Treatment
— . Symptoms and Diagnosis

4.4 ‘Ulcer .
- Classification, Signs and Symptoms
~  Complications and Pathophysiology
- Djagnosis and Treatment

4.5 Malabsorption

- Classification and Pathophysiology
- Causes and Clinical Features

- 4.6 Celiac Sprue

- Causes and Symptoms

- Dlagnosxs and Treatment (Dletary Treatment)
4.7 Dlvertu.ulal Disorders

- Causes, Diagnosis, Treatment and Prevention
4.8 Summary
4.9 'Gloss’érv
4.10 Revxew ‘Questions
4.11 Further Readings
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4.1 INTRODUCTION

All diseases that pertain to the gastrointestinal tract are labelled as dxgestxvev
diseases. This includes diseases of the esophagus, stomach, first, second and third
part of the duodenum, jejunum, ileum, the ileo-cecal complex, large xntestme
(ascending, transverse and descendmg colon) sigmoid colon and rectum:

4.2 DYSPEPSIA

Dyspepsia popularly known as indigestion, meaning hard or difficult
digestion, is a medical condition characterized by chronic or recurrent pain in
the upper abdomen, upper abdominal fullness and feeling full earlier than expected

when eating. It can be’ accompamed by bloatmg, belching, nausea or heartbum :
Dyspepsia is a common problem andis fr equently due'to gastroesophageal reﬂux '
disease (GERD) or gastritis, but in a small minority may be the first symptom.of |
peptic ulcer disease (an ulcet. of the stomach or duodenum) and occasmnally :

cancer. IIence unexplained new]y -onset dyspep51a in people ‘over 55 or the- |
presence of. other alarm symptoms may requlre further mveshgatxons ' ‘

SIGNS AND Swm OMS

The charactensnc symptoms of dyspepsxa are upper abdommal pam
bloating, fullness and tenderness on. palpation. Pain worsened by exerhon and
associated wnlh nhausea and perspiration may also indicate angina. :

Occasmnally dyspeptic symptoms are caused by medication, such. as |

caleium antagonists (used for angina or high blood pressure), nitrates (uséd for
angina), theophylline (used for chronic lung disease), blsphosphonates,.

corticosteroids and non-steroidal anti-inflammatory drugs (NSAIDs, used as_‘ :

painkillers).

Ihe presence of gastrointestinal bleeding (vomit containing blood), dxffxculty
swallowing, anorexia (loss of appetite), unintentional weight loss, abdominal
swelling and persistent vomiting are suggestive of peptic ulcer dxsease or |
malignancy, and would necessitate urgent investigations. o '

DracGnosrs

People under 55 years, without alarm symptoms, can be treated thhout-

investigation. People over 55 years with recent onset dyspep51a or those thh_'_- :
alarm symptoms should be urgently investigated by upper gastromtestmal': 3

Gastro Intestinal

Disorders

NOTES

endoscopy. This w111 rule out peptic ulcer dxsease medlcatlon—related ulcera i n,"' o

malignancy and other rarer causes.

People under the age of 55 years with no alarm features do not needﬂ:

endoscopy butare considered for 1nvest1gatlon for pepm ulcer dxsease caused by

Se{f Cinstructi onal Malerm/
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“Helicobacter pylori infection. Investigaﬁon for H.pylori infection is usually
“ performed when there is a moderate to high prevalence of this infection in the
~ “local commuruty or the person with dyspepsia has other risk factors for.H. pvlon

mfectlon, related for example to ethnicity or immigration from a high-prevalence

" |area. If infection is confirmed it can usually be eradxcated by medication.

Medlcatxon related dyspepsia is usually related to non-steroidal anti- ’
inflammatory; drugs {NSAIDs) and-can be complicated by bleeding or ulceration

| with perforation of stomach wall.

TREATMENT

Functional and undifferentiated dyspepsia have similar trecatments.
Decisions around the use of drug therapy are difficult because trials included

| heartburn in the definition, of dyspepsia. This led to the results favoring proton

pump inhibitors (PPls), which are questionably effective for the treatment of

| heartburn.

Traditional therapies used for this diagnosis include lifestyle modification,

| antacids, H2-receptor antagonists (H2-RAs), prokinetic agents. and antiflatulents.

1t has been noted that one of the most frustrating aspects of treating functional

| dyspepsia is that these traditional agents have been shown to have little or no
"efﬁcacy

Antacxdq and sucralfate were found tobe no better than placebo in aliterature
review. H2-RAs have been shown to have marked benefit in poor quality trials

’(’30% relative risk reduction), but only a marginal benefit in good quality trials.

Prokinetic agents would empxrmally seem to work well since delayed gastric

emptying is considered a major ﬁathophys:ologlcal mechanism in functional
~dyspepsia. They have been shown in a meta-analysis to produce a relative risk

reduction ofup to 50%, but the studies evaluated to come to this conclusion used

‘the drug cisapride which has since been removed from the market (now only

available as an investigational agent due to serious adverse events such as torsades,
and publication bias has been cited as a potential partial explanation for such a
high benefit.: Modern prokinetic agents such as metoclopramide, erythromycin

|and tegaserod have little or no established efficacy and often result in substantial
side effects. Simethicone has been found to be of some value, as one trial suggests
‘poten’clal beneﬁt over placebo and another shows equivalence with cisapride. So,
| with the somewhat recent advent of the proton pump inhibitor (PPI) class of
: medlcatlons, the question of whether these new agents are superior to traditional

therapy has arisen.

A 2004 meta -analysis, poolmg data from three double-blind placeoo-

controlled studies, t_ound the multiple herbal extract Iberogast to be significantly
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mote elfective than placebo (p value = .001) at treating patients with funct:onal‘

dyspepsia Lhrough the largeting of mulliple dyspeptic pathologies. This’ German-
made pnvlopharmaceulual was found to be equivalent to c1sapr1de and
significantly superior to metoclopramidc at feducing the symptoms of functional
dyspepsia over a four week period. Retrospective surveillance of 40,961 ch1ldren
(12 vears and under) found no serious side-effects. :

Gastro Intestinal .

. Disorders

" NOTES

Currently, PPIs are, depending on the specific.drug, FDA mdlcated for| -

erosive esophagitis, gastroesophageal reflux disease (GERD), Zollmger-Elhson
syndrome, eradication of H. pylori, duodenal and gastric ulcers, and NSAID-
induced ulcer healing and prevention, but not functional dyspepsia. There are,
however, evidence-based guidelines and literature that evaluate the use of PPIs
for this indication. A helpful chart summarizing the major trials is available from
the functional dyspepsia guidelines published in the World Joumal of
Gastroenterology in 2006. :

The CADE study was the first to compare a PPI (omeprazole 20mg daxly) -

to both an H2-RA (ranitidine 150mg BID) as well as a Pprokinetic agent (cxsapride
20mg BID) alongside placebo. The study evaluated these agents in patients at 4
weeks and 6 months and noted that omeprazole had a significantly betterr response
al 6 months (31%) than cisapride (13%) or placebo (14%) (p =.001) while it was
just above the cutoff for being statistically significantly better than ramtldme

(21%) (p = .053). Omeprazole also showed a significant increase in quality. of llfe'

scores over the other agents and placebo in all but one category measured p=
".01 to .05). .

The ENCORE stydy, which was a follow-up of patients from the. OPERA
studiy, showed responders to omcprazolc therapy had fewer clinic visits than non-
responders (1.5 vs 2.0) over a three month period (p <.001). ’

4.3 GASTRITIS

Gastritis is not a single dlsease but several different conditions that all have
inflammation of the stomach lining, Gastritis can be caused by drinking too much

alcohol, prolonged use of nonsteroidal anti- mflammatory drugs (NSAID@) such '

as aspirin or ibuprofen, or infection with bacteria such as Helicobacter pylori(H: pylorx)

Sometimes gastritis develops after major s surgery, traumatic injury, burns, or severe
infections. Certain diseases, such as pernicious anemia, autoimmune d1sorders,'
and chronic bile reflux, can cause gastritis as well.

The most common symptoms are abdominal upset or pain. Other symptomis
are belching, abdominal bloating, nausea, and vomiting or a feeling of fullness or
of burning in the upper abdomen. Blood in your vomit or black stools may be a
sign of bleeding in the stomach, which may indicate a serious problem requiring
immediate medical attention. -
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Clinical ,Vutri!ion and - C AUSES AND TREATMENT
Dietetics . : S

Acute T , .
-Efpsivié gastritis is gastric mucosalierosivon caused. by damage to mucosal
1 defenses. Achhol consumption does not cause chronic gastritis. It does, however,
erode the mucosal lining of the stomach; low doses of alcohol. stimulate
| hydrochloric acid secretion. High doses of alcohol do not stimulate secretion of
"',a(:id. NSAIDs inhibit cyclooxy‘gehasé-l, or COX-1, an enzyme responsible for the ..
| biosynthesis of eicosanoids in the stomach, which increases the possibility of peptic

'NOTES

{ ulcers to form: Also, NSAIDs, such as aspirin, reduce a substance that protects
| the stomach called prostagiandin. These drugs used in a short period of time are
_not typically dangerous. However, regular use can lead to gastritis.

Régaf_"dvléss of common nm_iééon_cepti_ons, “Gastritis” is not related to the skin
|.and nervous condition “Gastroitus” which can affect the spinal cord as well as
I nerve e_ndings-in the Jower half of the cerébral cortex. Gastroitus can be identified
| as a series _o.f_’vi"nflamed marks on the hand, and is most certainly, not in any way
| related. . '

| Chronic _ _ o
_ If the cardiac sphincier fails to do its job properly, some stomach acid can
| escape up thé_esophagps. This causes very painful “heartburn” or “gastritis” in
/- the chest asﬂi'e esophiageal walls are eroded by the hydrochloric acid. Chronic
| ‘gastritis ref__e_r‘s to,a wide range of problerﬁs of the gastric tissues that are mainly
the result of H. pylori infection. The immune system makes proteins and antibodies
|'that fight i'nf"eiction,s in the body to maintain a homeostatic condition. In some
| disorders, the body accidentally targets the stomach, believing it is a foreign protein
| or pathogen. It makes antibodies against, severely damages, and may even destroy
| the stomach and/or its lining. In some cases, bile, normally used to aid digestion
{ in the smali'Ki'i;it'e‘stine, will enter through the pyloric valve of the stomach, because
“|ithad been removed during surgery ot may not work properly. This also leads to
I gastritis. Gastritis may also be céuséd by other medical conditions; including HIV/
“AIDS, erhﬁ."svdiseése,'certam connective tissue disorders, or liver/kidney failure..
| Metaplasia N - )

Mucoﬁs gland metaplas_ia; the reversible réplacérh'entv of differentiated cells,
| occurs in the setting of severe damage of the gastric glands, which then waste
away (atrophic gastritis), which.are progressively replaced by mucous glands.
" Gastric ulcers may develop; itis unclear if they are the causes or the consequences.
.| Intestinal metaplasia typically begins in response to chronic mucosal injury in
. | the ar'_lt;rum;;_and may extend to the body. Gastric mucosa cells chahge to resemble
| intestinal rh_ﬁcosa and may even assume absorptive characteristics. Intestinal
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metaplasia is classified histologically as complete or incomplete. With complete Divord
r Lisoraers

metaplasia, gastric mucosa is completely transformed into small-bowel fni;cosa,

both histologically and functionally, with the ability to absorb nutrients and $ecrete.
~ peptides. In incomplete metaplasia, the epithelium assumes a h1stologxc - NOTES
appearance closer to that of the large intestine and frequently exhibits dysplasm : o

Helicobacter pylori

Helicobacter pylori colonizes the stomach of more than half of the world s. :
population, and the infection continues to play a key role in the oathogene51s of
a number of gastroduodenal diseases. Colonization of the gastric mucosa with
Helicobacter pylori results in the development of chronic gastritis in all’mfected
individuals and in a subset of patients chronic gastritis progresses to comphcatlons :
(ie, ulcer disease, gastric neoplasias, some distinct extra gastric d1sorders) '
However, gastritis has no adverse consequences for most hosts and emergmg_
evidence suggests that Helicobacter pylori prevalence is inversely related to
gastroesophageal reflux disease and allergic disorders. These observations indicate_|
that eradication may not be appropriate for certain populations dﬁe,__to the
potentially beneficial effects conferred by persistent gastric ihﬂammatidrﬁi

TREATMENT

Over-the-counter antacids in liquid or tablet form are a common tréé'ﬁnen't
for mild gastritis. Antacids neutralize stomach acid and can provide fast pain.
relief. When antacids don't provide enough relief, medications such as c1met1d1ne,
ranitidine, nizatidine or famotidine that helps reduce the amount of ac1d the'.
stomach produces are often prescribed. An even more effective way to. limit
stomach acid production is to shutdown the acid “pumps” within ac1d-secretmgv
stomach cells. Proton pump inhibitors reduce acid by blocking the action of
these small pumps. This class of medications includes omeprazole, Iansoprazole," o
rabeprazole, and esomeprazole. Proton pump inhibitors also.appear to mhlblf
Helicobacter pylori activity. Cytoprotective agents are designed to help :protect.
the tissues that line your stomach and small intestine. They include the medications'
sucralfate and misoprostol. If NSAIDs are being taken regularly, one of these’
medications to protect the stomach ‘may also be taken. Another cytoprotectlve_{.-
agent is bismuth subsalicylate. In‘addition to protecting the lining of storach
and intestines, bismuth preparations appear to inhibit Helicobacter pylori achv1ty" _
as well. Several regimens are used to treat Helicobacter pylorz infection. Most use |
a combination of two antibiotics and a proton pump inhibitor. Sometimes blsmutll"
is also added to the regimen. The antibiotic aids in destroying the bactena, and
the acid blocker or proton pump inhibitor relieves pain and nausea, heaIS'
mflammahor\, and may mcrease the antibiotic’s effectlveness
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Clinical Nutvitionand - SYMPTOMS
Dietetics S

S@vexé'gésl‘ritis is possible when the stomach is viewed without symptoms
 being. present and may be present despite only minor changes in the stomach
| lining. Semors have a higher likelihood of developing painless stomach damage.
| They may have no symptoms at all, such as an absence of vomiting or pain, until
| they are suddenly taken ill with internal bleeding. Pain in the upper abdomen is
‘the most common symptom. The pain is usually in the upper central portion of

NOTES

| the abdomen the “pit” of the stomach. Gastritis pain can occur in the left upper
| portion of the abdomen and in the back. The pain seems to travel from the belly
| to the back. The pain is typically vague, but can be a sharp pain. Belching either
‘t doesn't rdleve pain or only relieves it for a moment. The vomit is either clear,
| green or yellow has a bIoody streak in it, or is completely bloody, depending on
| the severity of inflammation. Bloating and a feeling of fullness or burning in the
E ‘upper abdomen are also signs of moderate gastritis. Severe gastritis presents pallor,
| sweating, rapid heart beat, feeling faint or short of breath, severe chest or stomach
s pain, vomltmg large amounts of blood, or bloody or dark, sticky, foul-smelling
| bowel movements Masking the pain can be achieved by sitting in a hot shower.

t DIAGNOSIS

Typically, a diagnosis is made based on the patients description of his or her
symptoms. If a diagnosis is not possible based on these symptoms, however,
other methods are used. Tests for blood cell count, H. pylorl and pregnancy; and
liver, kldr\ey, gallbladder, and pancreas functions, may be ordered. Urinalysis
| may be-used, or a stool sample taken, to look for blood in the stool. X-rays may

be ordered, as well as ECGs. If none of these tests are able to be used for diagnosis,
the patient may be recommended to a gastroenterologist. An endoscopy may be
performed, where a flexible probe with a camera on the end is sent into the
stomach to check for stomach lining inflammation and mucous erosion. At the
same time, a stomach biopsy may be taken to test for gastritis and a variety of
. other chdiﬁons,. :

| 4.4 ULCER

A stomach ulcer (also called a peptic ulcer) is a small erosion (hole) in the
gastromteslmal tract. The most common type, duodenal, occurs in the first 12
inches of small intestine beyond the stomach. Ulcers that form in the stomach
are called gastric ulcers. An ulcer is not contagious or cancerous. Duodenal ulcers
are almost’ always benign, while stomach ulcers may become malignant.

' ‘ A peptxc ulcer, also known as ulcus peptlcum, PUD or peptic ulcer disease,
is an ulcer of an area of the gastrointestinal tract that is usually acidic and thus
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extremely painful. As many as 80% of ulcers are associated with Helicobacter . - G.a‘[’)" : ;“;i’?i”“’ '
: rders -

~ pylori, a spiral-shaped bacterium that lives in the acidic environrdéﬁt-of the

stomach, however only 20% ‘of those cases go to a doctor. Ulcers.‘_@an’ also be’
caused or worsened by drugs such as aspirin and other NSAIDs. . .. . ©.  NOTES

Contrary to general belief, more peptic ulcers arise in the duodenurﬁ (first |-
part of the small intestine, just after the stomach) than in the stomach; About 4% |
of stomach ulcers are caused by a malignant tumor, so multiple biopsies areneeded |
to exclude cancer. Duodenal ulcers are generally benign. ' '

CLASSIFICATION

¢  Stomach (called gastric ulcer)

¢  Duodenum (called duodenal ulcer)

e  Oesophagus (called Oesophageal ulcer)

e Meckel’s Diverticulum (called Meckel’s Diverticulum ulcer) -
Types of peptic ulcers:

o Type I: Ulcer along the lesser curve of stomach

e Type II: Two ulcers present — one gastric, one duodenal

e  Type lII: Prepyloric ulcer

o TypelV: Pfoximal gastroesqphageal ulcér

«  Type V: Anywhere along gastric body, NSAID induced

SIGNS AND SYMPTOMS
-Symptoms of a peptic ulcer can be

e  abdominal pain, classically epigastric with severity re]atingft‘d mealtimes, |
after around 3 hours of taking a meal (duodenal ulcers are classically
relieved by food, while gastric ulcers are exacerbated by it); -

e  bloating and abdominal fullness;

e waterbrash (rush of saliva after an episode of regurgitation to dilute the
acid in esophagus); ' o

¢ nausea, and copious vomiting;
e loss of appetite and weight loss;

e hematemesis (vomiting of blood); this can occur due to bleeding _’directiy_ .
from a gastric ulcer, or from damage to the esophagus from severe/ |
continuing vomiting. ‘

e melena (tarry, foul-smelling feces due to oxidized iron‘frorii:"hemoglobiﬁ);'
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. Clln.'ca’h’ulrllmn and
R t)letet/cv

© NOTES

* rarely, an ulcer can lead lo a gastric or duodenal perforation. This is
extremely painful and requires immediate surgerv

" A history of heartburn, gastroesophageal reflux disease (GERD) and use of

'certam forms of medication can raise the suspicion for peptic ulcer. Medicines
bf'absocxated with peptic ulcer include NSAID (non-steroid anti- -inflammatory drugs) -
- !'that inhibit cvclooxvge nase, and most glucocorticoids (e.g., dexamethasone and
: predmsolone)

ln pahentb over 45 with more than two weeks of the above symptoms, the
odds for peptic ulcemhon are high enough to warrant rapid investigation by
EGD.

' The Ummg of the symptoms in relation to the meal may differentiate between
gastricand duodenal ulcers: A gastric ulcer would give epigastric pain during the
meal, as gastric acid is secreted, or after the meal, as the alkaline’duodenal contents
reflux into the stomach. Symptoms of duodenal ulcers would manifest mostly
before the meal —when acid (production stimulated by hunger) is passed into

the duodenum However, this is not a reliable- 31gn in clinical practice.

> COMPLICA rmNs -

) ' 'Gastromtestmal bleeding is the most common complication. Sudden large
. bleedmg can be life-threatening. It occurs when the ulcer erodes one of
" "the blood vessels.

e Perforatlon (a hole in the wall) often leads to catastrophic consequences.
. Erosion of the gastro-intestinal wall by the ulcer leads to spillage of stomach
- or intestinal content into the abdominal cavity. Perforation at the anterior
: surface of the stomach leads to acute peritonitis, initially chemical and
- later bactenal peritonitis. The first sign is often sudden intense abdominal
_ iﬁ'pam Posterlor wall perforation leads to pancreatitis; pain in this situation
“ often rad1ates to the back.

o Penetranon 1s when the ulcer continues into adjacent organs such as the
" liver and’ pancreas

. Scarring and swelling due to- ulcers causes narrowing in the duodenum
and gastnc outlet obstruction. Patient often presents with severe vomiting.

., Pylorlc stenosts

PATHOPHYSIOLO(:Y

- Tobacco smokmg, not eating properly, blood group, spices and other factors
that were suspected to cause ulcers until late in the 20th century, are actually of
relatlvely minor unportance in the developmment of peptic ulcers.
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A major causative factor (60% of gastric and up to 90% of duodenal ulcers) . 'G”';’)’l ‘s’ ;:;Z’r’:"a’
is chronic inflammation due to Helicobacter pylori that colonizes. the antral
mucosa. The immune system is unable to clear the infection, desplte the _
appearance of antibodies. Thus, the bacterium can cause a chronic active gastritis | . NOTES
(type B gastritis), resulting in a defect in the regulation-of gastrin productlon by |
that part of the stomach, and gastrin secretion can either be decreased (most
cases) resulting in hypo- or achlorhydria or increased. Gastrin stimulates the |
production of gastric acid by parietal cells and, in H. pylori coloruzanon responses '
that increase gastrin, the increase in acid can contribute to the erosion of the
mucosa and therefore ulcer formation. Studies have shown eatmg cabbage or

cabbage juice can increase the mucosa lining in the stomach.

Another major cause is the use of NSAIDs (see above). The gastric mucosa .
protects itself from gastric acid with a layer of mucus, the secretion of which is
stimulated by certain prostaglandins. NSAIDs block the functlon of
cyclooxygenase 1 (cox-1), which is essential for the producuon of these-" .
prostaglandins. Newer NSAIDs (celecoxib, rofecoxib) only inhibit cox-2, which |
is less essential in the gastric mucosa, and roughly halve the risk of NSATD-related 1o
gastric ulceration. As the prevalence of H. pylori-caused ulceration dec]mes in
the Western world due to increased medical treatment, a greater proportlon of
ulcers will be due to increasing NSAID use among md1v1duals with pain
syndromes as well as the growth of aging populations that develop arthrms

The incidence of duodenal ulcers has .dropped significantly durmg the last |. o
30 years, while the incidence of gastric ulcers has shown a small increase, mamly
caused by the widespread use of NSAIDs. The drop in incidence is considered to |
be a cohort-phenomena independent of the progress in treatment of the disease. |
The cohort-phenomena is probably explained by improved standards of living. | - -
which has lowered the incidence of H. pylon infections.

Glucocorticoids lead to atrophy of all epithelial tlssues Thexr role in'|
ulcerogenesis is relatively small: ‘

Smokmg leads to atherosclerosis and vascular spasms, causmg vascular» '
msufhuency and promoting the development of ulcers through 1schem1a Nlconne‘
' contained in cigarettes can increase parasympathetic nérve act1v1ty to the | *
gastrointestinal tract by acting on the nicotinic receptors at synapses.—. - increased
stimulation to the enterochromaffin-like cells and G cells increases the amount of _
histamine and gastrin secreted and therefore increases the acidity of_ ‘the gastnc: =
juice. ‘ o '

A family history is éften present in duodenal ulcers, especially when blood
group Q is also present. Inheritance appears to be unimportant in gash‘ic-u’lcérs.
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f '/‘imf't;g Wutrition and B Gastrmomab (/ ol]mger Ellison syndrome), rare gastrin-secreting tumors,

ietelies
. Lause multiple ¢ and difficult to heal ulcers.

Lo . Stress N , .
NOTES

' Despxte the fmdmg that a bacterial infection is the cause of ulcers in 80% of

I«.ases, bactenal mfemon does not appear to explain all ulcers and researchers

'contmue to. look at stréss as'a possible cause, or at least a complication in the

' developrnem of\ulcers.

'I'hekis»fd}},bate as to whether psychological stress can influence the
‘development of peptic ulcers. Burns and head trauma, however, can lead to
physiologic stress ulcers, which are reported in many patients who are on

-mechanical ventllatmn

An expert panel convened by the Academy of Behavioural Medicine
Research concluded that ulcers are not purely an infectious disease and that
psycholog;cal Iactors do play a significant role. Researchers are examining how
stress might promote H. pylori infection. For example, Helicobacter pyvlori thrives
in‘an acidic environment, and stress has been demonstrated to cause the
productlon of e\(.ess stomach acid.

- A study of pephc ulcer patients in a Thai hospital showed that chronic
E _'stress was strmwiy associated with an increased risk of peptic ulcer, and a
‘combmanon of chromc stress and irregular mealtlmes was a significant risk factor

A study on- ‘mice showed that both long-term water-immersion-restraint
| stress and H. pvlorr infection were independently associated with the development
! of Ppeptic ulcers. -

.DIFFERENTIAL D1aGNoOsIs OF EPIGASTRIC PAIN

' Peptlc ulcer

e Gastritis - "'

. Stoiﬁachi'égncer

~*. Gastroesophageal reflux disease
*  Pancreatitis

*  Hepatic congestion

¢ Cholecystitis

«  Biliary colic-

. Infe;ri‘or myocardial infarction

*  Referred pam (pleurisy, pericarditis)

'*  Superior mesenteric artery syndrome
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114GNOSIS

An esophagogastroduodeﬁoscopy (EGD), a form of endoscopy, also known
as a gastroscopy, is carried out on patients in whorn a peptic ulcer is suspected.

By direct visual identification, the location and severity of an ulcer can be |

- described. Moreover, if no ulcer js present, EGD can often provide an alternative
¢'iagnosis. '

The diagnosis of Helicobacter pylori can be made by:
¢ Ureca breath test (noninvasive and does not require EGD):

e Direct culture from an ECID biopsy specimen; this is difficult to do, and
can be expensive. Most labs are not set up to perform H. pylori cultures;

¢ Direct detection of urease activity in a biopsy specimen by rapld urease |

test;

e Mcasurement of antibody levels in blood (does not require EGD). It is still
somewhat controversial whether a positive antibody wnthout EGD is
enough to warrant eradication therapy; '

*  Stool antigen test;
¢ Histological examination and staining of an EGD biopsy.

The possibility of olher causes of ulcers, notably malignancy (gefsiﬁc cancer)
needs to be kept in mind. This is especially trae in ulcers of the greater (large)
curvature of the stomach; most are also a consequence of chromc H pylom
infection. '

If a peptic ulcer perforates, air will leak from the inside of the gaé&_ointéétinal

Disorders

NOTES

tract (which always contains some air) to the peritoneal cavity (which normially 1~ - .

never contains air). This leads to “free gas” within the peritoneal cavity. If the |
patient stands erect, as when having a chest X-ray, the gas will float tg a position .v
underneath the diaphragm. Therefore, gas in the peritoneal cavity, shownonan’
erect chest X-ray or supine lateral abdominal X-ray, is an omen of’ perforatedj

peptlic ulcer disease.

Macroscopic Appearance

Gastric ulcers are most often localized on the lesser curvature of the stomach.

The ulcer is a round to oval parietal defect (“hole”), 2 to 4 cm diameter, with a

smooth basc and perpendicular borders. These borders are not ,g:l;e'va_fied or -

irregular in the acute form of peptic ulcer, regular but with elevated }fér‘ders and
inflammatory surrounding in the chronic form. In the ulcerative form of gastric

cancer the borders are irregular. Surrounding mucosa may pre%ent radlal folds,
as a consequence of the parietal scarring. '
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Clinical Nurrition and
- Dietetics

NOTES -

‘Microscopic Appearance

-+ A gastric peptic ulcer is a mucosal defect which penetrates the muscularis
mucosae and muscularis propria, produced by acid-pepsin aggression. Ulcer
~margihs are perpendicular and present chronic gastritis. During the active phase,
the base of the uljéer shows 4 zones: inflammatory exudate, fibrinoid necrosis,

‘granulation tissue and fibrous tissue. The fibrous base of the ulcer may contain

vessels with thickened wall or with thrombosis.

| TREATMENT

Youn ger patients with ulcer — like symptoms are often treated with antacids
or H, antagonists before EGD is undertaken. Bismuth compounds may actually

‘reduce or even dear organisms, though it should be noted that the warning labels

of some bismuth’ subsalicylate products indicate that the product should not be

used by someone with an ulcer.

‘Patients who are taking nonsteroidal anti-inflammatories (NSAIDs) may
alsobe prescribed a prostaglandin analogue (Mlsoprostol) in order to help prevent
peptic ulcers, Whl(h may be a side-effect of the NSAIDs.

When H. pylon infection is present, tht most effective treatments are
combinations of 2 antibiotics (e.g., Clarithromycin, Amox:cxllm Tetracycline,
Metronidazole) and I proton pump inhibitor (PPI), sometimes together with a
bismuth compound In complicaled, treatment-resistant cases, 3 antibiotics (e. L.
amoxicillin + (.lanthromycm + metronidazole) may be used together with a PPI
and sometimes with bismuth compound. An effective first-line therapy -for
uncomplicated Lases would be Amoxicillin + Metronidazole + Pantoprazole (a
PPI). In the absence of Helicobacter pylori, long-term higher dose PPIs are often

used

Treatment of Helicobacter pylori usually leads to clearing of infection, relief

| of bymptoms and eventual healing of ulcers. Recurrence of infection can occur

and retreatment may be required, if necessary with other antibiotics. Since the
w1despread use of PPI's i in the 1990s, surgical procedures (like “highly selective
vagotomy”) for uncomphcated peptic ulcers became obsolete.

Perforated pepuc ulcer is a surgical emergency and requires surgical repair

of the perforatxon Most bleedmg ulcers require endoswpv urgently to stop

bleedmg with. cautery injection, or dlppmg

' EPIDEMIOLOGY

The hfetlme I‘lSk for developing a pepnc ulcer is apprommately 10%.

In Western: countries the prevalence of Helicobacter pylori infections roughly -
matches age.(i.e., 20% at age 2() 30% at age 30, 80% at age 80 etc). Prevalence is
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higher in third world countries. Transmission is by food, coﬁ'ta'.‘minated Gf'sl’)’f””"!"‘sf"“'
: - " Disoraer.

groundwater, and through human saliva (such as from kissing or shanng food

utensils.) :

According to Mayo Clinic, however, there is evidence that the mfectlon. _ NOTES

can be transmitted by kissing. 3

A minority of cases of Helicobacter infection will eventually leéch{'fb an uleer- '
and a larger proportion of people will get non-specific discomfort, abdommal
pain or gastritis.

STUDENT ACTIVITY

1. Discuss the diagnosis of Dyspepsia.

2. Outline the causes of Gastritis.

' 3. Discuss the complications of Ulcer.
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Clinical Nutrition and ‘4 5 MAL ABSORI’TION

Dietetics

Ma]absorptlon is a_state arising from abnormality in absorption of food
Co nutrients across the gastrointestinal (GI) tract.
NOTES
. Impaxrment can be of bmgle or multiple nutrients depending on the
-':-abnormahtv. This may lead to malnutrition and variety of anaemias.

: * ‘Malabsorption syndrome is an alteration in the ability of the intestine to
' abbmb nutrients adequately into the bloodstream. Malabsorption may be due to
an abnormahty of the gut wall, failure to produce enzymes or bile to aid digestion,

i or.there may be abnormalities of the flora of the gut. Malabsorption may occur

' for many nutnentb or for specific carbohydrates, fats or micronutrients. Protein,
|L fats, and carbohvdrates normally are absorbed in the small intestine — the small
| bowel also abaorbe about 80 peuent of the eight to ten liters of fluid ingested
' daily. e
Many different conditions affect fluid and nutrient absorption by the
intestine. A 'faUlft"”in the digestive process may result from failure of the body to
- produce the enzymes needed to digest certain foods. Congenital structural defects
or diseases of the-pancreas, gall bladder, or liver may alter the digestive process.
In_f_l‘ammat;on, infection, injury or surgical removal of portions of the intestine
‘may inhibit absorption abilities. Reduced length or surface area of intestine
available for fluid and nutrient absorption can also result in malabsorption.

Radidtion 'fherapy may injure the mucosal lining of the intestine, resulting

in diarrhoea that may not become evident until several years later. Furthermore,

' the use of some antibiotics can also affect the bacteria that normally live in the
| intestine, thus af_f_ectmg intestinal function.

Common disorders that can lead to malabsorption syndrome include cystic
fibrosis, chr}ovnic’ pancreatitis, celiac diseasc or gluten enteropathy, short bowel
 syndrome, intestinal lymphangiectasia, Whipple’s disease, inflammatory bowel

disease and irritable bowel syndrome.
v Mal'abso'r;[')'"tﬁion causes weight loss, glossitis, carpopedal spasms, absent
_ ('er_\_dOn reflexes, cutaneous bruising, flatulence and abdominal distentjon, bloating
or discomfort resulting from increased intestinal bulk and gas production.

The most common symptoms of malabsorption include:
° anemia, with weakness and fatigue due to ihadequate absorption of
vitamin B-12, iron, and folic acid
. diarrho’eé,-;steatorrhoea (excessive amount ‘of fat in the stool), and
abdominal distention with cramps, bloating, and gas due to impaired water

and carbohydrate absorption and irritation from unabsorbed fatty acids.
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The individual may also report explosive diarrhoea with greasy, foul- G“’[')ﬁ 0 ,’""f-"""“’
150
smelling stools rders

* edema from decreased protein absorption

N NOTES
. malnutrltlon and weight loss due to decreased fat, carbohydrate, and

protein absorption
*  muscle craniping from decreased vitamin D, calcium, and potassium levels

* muscle wasting and atrophy due to decreased protein abborptlon and
metabolism

¢ perianal skin burning, itching or soreness due to frequent loose stools -

Irregular heart rhythms may also result from inadequate levels of po‘ta'ssium_ '
and other electrolytes. Blood clotting disorders may occur due to a V1tam1n K
dencxency '

Secondary nutrmonal deficiencies develop in proportion to the severlty of
the primary disease and the area of the Gl tract involved. Many patients: with-
malabsorption are anemic, usually ‘because of deficiencies of iron (microcyﬁc
anemia) and folic acid "(mega'loblastic anemia) but also from the B vitamins,
calcium, vitamin D, vitamin K (mainly fat-soluble), and niacin. .

Protein malabsorptlon may lead to hvpoprotememlc edema, usuallv of the_
lower limbs, and secondary endocrine deficiencies may result from ma]nutnhon-
due to the high risk of polyunsaturated fatly acid (PUFA) deficiency. Moreover
patlenls with malabsorption will become 1mmunosuppressed due to- the'
nutritional deficiencies. - .

Hmd and nutrient monitoring and replacement is essential for any mdl\ndual
with malabsorpnon syndrome. Hospitalization may be required to treat: Severe v
fluid and electrolyte imbalances. Consultation with a dietitian to asstst thh__
nutritional support and meal planning is helpful. If the patient is able to eat, the-
diet and supplements should provide bulk and be rich in carbohydrates, ‘pir{otems',
fats, minerals, and vitamins. It is often recommended that those suffering ;from‘
malabsorption syndrome eat foods as close to already digested form as possible,
and eat several small, frequent meals throughout the day, avoxdmg flu1ds and
foods that promote diarrhoea. Intake and output should be monitored, along
with the number, colour, and consistency of stools. '

Vitamin and mineral supplements are advised. Other helpful supp]ements‘-_ T
may include probiotics and prebiotics. :
“There is no doubt that a healthy digestive system is critical for proper o

nutrient absorption,” says Tim Gamble, vice president of sales and.
marketing for Nutraceutix, Inc. “A healthy gut to some extent means that .
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"/uuc of Nutrition and
/):eteucs

NOTES

~ there is a_healthy, naturally occurring population of probiotic bacteria
present in the intestines. Research indicates that viable, properly delivered-
» proBioticé ‘can play a key role in strengthening the function of the intestines
. from dlgestlon of food to prohibiting pathogenic bacterial growth to
immune system stimulation. If one is hoping to gain weight by
~ manipulating or supplementing one’s diet, perhaps beyond that which is
considered normal or routine, a healthy gut is critical to allowing one to
‘do so without digestive discomfort or dysfunction. Probiotic
supplemehtation is probably a wise choice before and during a weight
. gain regimen.”

Medical management for malabsorptlon syndrome is dependent upon the

: cause. (Treatment for tropical sprue consists of folic acid supplements and long-
_term antibiotics. Whipple’s disease also may require long-term use of antibiotics,

such as tetracycline). Management of some individuals may require injections of

-vitamin B-12 and oral iron supplements. The doctor may also prescribe enzymes
to replace missing intestinal enzymes, or antispasmodics to reduce abdominal
 cramping and. associated diarrlwea. People with ¢ystic fibrosis and chronic

pancreatitis require pancreatic supplements. Those with lactose intolerance or P

~gluten ent_ero_p'athy will have to modify their diets to avoid foods that they cannét
‘properly digest.

| CrasstrIcaTION

Some prefer to classify malabsorption clinically into three basic categories:
(1) selective, as seen in lactose malabsorption;
(2) - partial, as observed in a-Beta-lipoproteinemia, and

(3) total as in coeliac disease.

’_ PAmOPHYSIOi,OGY

The main purpose of the gastrointestinal tract is to digest and absorb

nutrients (fat, carbohydrate, and protein), micronutrients (vitamins and trace
‘minerals), water, and electrolytes. Digestion involves both mechanical and
,ehzymatic breakdown of food. Mechanical processes include chewing, gastric
“churning, and the to-and-fro mixing in the small intestine. Enzymatic hydrolysis

is initiated by intraluminal processes requiring gastric, pancreatic, and biliary
secretions. The final products of digestion are absorbed through the intestinal

'eplthehal cells.

alabsorptlon constitutes the pathologtcal interference with the normal

vph'yswloglcal sequence of digestion (intraluminal process), absorption (mucosal
-process)-and: tlansport (postmucosal events) of nutrients.
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Intestinal malabsorption can be due to:. - B L "_0‘42"": ::;i’r"‘""d
* Mucosal damage (enteropathy) : - P ) '
. Congemtal or acquired redtiction in absorptive surface “.NOTES
»  Defects of specific hydrolysis '
*  Defects of ion transport
*  Pancreatic insufficiency

* Impaired enterohepatic circulation

Causks
Due'to infectivé agents
¢ Whipple's disease
* Intestinal tuberctlosis
. HIV related malabsorption
. 'l'ropi‘cal sprue
*  ‘lraveller’s diarrhoea

* DParasites eg., Giardia lamblia, fish tape worm (B12 malabsorptlon)'
roundworm, hookworm (Ancylostoma duodenale and Necator'
amcmanus) -

Due to structural defects
¢ Blind loops
* Inflammatory bowel diseases commonly in Crohn’s Disease

¢ Intestinal hurry from Post gastrectomy; post-vagotomy, gastto- :
jejunostomy

¢ Fistulae, diverticulae and strictures,

* Infiltrative conditions such as amy101d051s lymphoma, Eosmophxllc
gastroenteropathy

*  Radiation enteritis :

*  Systemic sclerosis and collagen vascuiar diseases

*  Short gut syndrome ' ' o
Due to mucosal abnormality

¢ Coeliac/Celiac disease

. Cows’ milk intolerance
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Y
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or rarely congenital)

Soya milk intolerance

Fructose malabsorption

. Due to enzyme deficiencies

Lactase deficiency inducing lactose intolerance (con<;t1t'ut10rla1 secondary

Sucrose intolerance

iﬁtestina] disaccharidase deficiency

 Intestinal enteropeptidase deficiency

_ :'Due tQ,diges.tive failure

Pancreatic insufficiencies:

!

cystic fibrosis
chronic pancreatitis

carcinoma of pancreas

_ Zbllinger-Elli5011' syndrome

Bile salt malabsorption |
‘terminal ileal disease
.Qbsfrbc'tiVE jaundice

"bacfcriél overgrowth

’ Due to other systemlc diseases affecting GI tract

. Hypothyronchsm and hyperthyroxdlsm

. wAddleon s disease

.. Dlabetes mellitus
. ¥ Hyperparathvr01d1sm and Hypoparathyrmdlsm
« Carcinoid syndrome
. Maln:u'li'ition
. Abeﬁé’}lipoproteinemia

| Cumvicat FEATURF.;

Itcan present in variety of ways and features might give clue to underlying

|‘condition. Svmptomb can be intestinal or extra-intestinal—the former
predominates in severe malabsorption. -

Diarrhoea, often steatorrhoea is the most common feature. Watery, diurnal

and nocturnal, bulky, frequent stools are the clinical hallmark of overt
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malabsorption. It is due to impaired water, carbohydrate and electrolyte G"’;‘; ;:"’;;:"”“’
absorption or irritation from unabsorbed fatty acid. Latter also results in L
bloating, flatulence and abdominal discomfort. Cramping. pain'd'sually

suggests obstructive intestinal segment .., in Crohn'’s disease, espec1ally . NOTES

if it persists after defecation. o

*  Weight loss can be significant despite increased oral intake of nutriéntsA

*  Growth retardation, failure to thrive, delayed puberty in chlldren

* Swelling or oedema from loss of protein e

*  Anaemias, commonly from vitamin B12, folic acid and iron def1c1enCy'.
presenting as fatigue and weakness.

*  Muscle cramp from decreased vitaminD, calcmm absorphon Also lead
to osteomalacia and osteoporosis - - ~ : ’

. Bleedmg tehdencies from vitamin K and Sther coagulatxon factor
deficiencies. . :

* Lowserum tryptophan and clinical depressmn as can happen with fructose
malabsorption s s

DiaGnosis » :
There is no specific test for Malabsorption. As for most medical cOndition"s,’

investigation is guided by symptoms and signs. Moreover, tests for pancreatxc

funclion are complex and varies widely between centres. ' '

Blood Tests

*  Routine blood tests may reveal anaemla, high ESR orlow albumm whlch
has high sensitivity for presence of organic disease. In this setting, mlcrocync '
anaemia usually implies iron deficiency and macrocytosis can be from. -
impaired folic acid or B12 absorption or both. Low cholesterol or
triglyceride may give clue toward fat malabsorption as low calcnum and'
phosphate toward osteomalacia from low vitamin D. ' ‘

»  Specific vitamins like vitamin D or micro nutrient like zinc Ievel‘s'_“é_a"h be
checked. Fat soluble vitamins (A, D, E & K) are affected‘in ‘fa.t' '

malabsorption. Prolonged prothrombm time can be from vxtamm K:| -~
deficiency. ' v

. Serologlcal studies

Specific tests are carried out to determme underlymg cause. IgA hssue ttans
glutamate or IgA anhendomysnum assay for gluten sensitive enteropathy

Stool studies

*  Microscopy is partlcularly useful in d1arrhoea, may show proto7oa hke
giardia, ova, cyst and other mfectwe agents. . i
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C”"’""/’) Nutritionand .. o -Fecal fat study to dxagnose steatorrhoea is less frequently performed
ietetics o
- .nowadays.

e Low elastase is indicative of pancreatic insufficiency. Chymotrypsin-and
NOTES | pancreolauryl can be assessed as well

g Radlologlcal studies

1 e 'Banum follow through is useful in delineating small intestinal anatomy.
‘ § Barium enema may be undertaken to see colonic or ileal lesions.

’ CT abdomen is useful in ruling out structural abnormality, done in
pancféatic protocol \Ajhen visualising pancreas.
. Mag"n_étie resonance cholangiopancreétography (MRCP) to complement
or as.an alternative to ERCP
| Interventional studies
Biopsy of small bowel showing coeliac disease manifested by blunting of”

' | villi, cf’ypt hyperplaéia, and lymphocyte infiltration of crypts.

. ’End_pscopy is frequently undertaken, but to visualise small intestine, which
_can be up to 7m long, is indeed a-daunting task.

}-'-':OGD_‘to reveal duodenal lesion also for D2 biopsy (for celiac disease, tropical
spru_e,' ‘Whipple's disease, A-b-lipoproteinemia etc.)
/5 ' :
— Enteroscopy for enteropathy and jejunal aspirate and culture for bacterial

overgrowth
—'Coidﬁoscopy is helpful in colonic or ileal lesion.
e ERCP
Other- mvestlgatxons
e Radioisotope tests e.g., 755eHCAT, 95mTc to exclude terminal ileal disease.
¢  Sugar probes or sub 51Cr-EDTA to determine intestinal permeability.
o Glugﬂose hydrogen breath test for bacterial overgrowth

e D-xylose absorption test. lower level in urine after ingestion indicates
bacterial overgrowth or reduced absorptive surface. normal in pancreatic
msuffnuemy

. Bxle salt breath test to determine bile salt malabsorption.

* Schlllmg test to establish cause of B12 deficiency.

e  Lactose H2 breath test for lactose intolerance.

‘130  Seif-Instructional Material

137



MANAGEMENT

Treatment is directed largely towards management of underlying é,éuse.

*  Replacement of nutrients, electrolytes and fluid may be necessary. In s_év‘e,re_

deficiency, hospital admission may be required for parenteral
administration, often*advice from dietitian is sought. People whose
absorptive surface are severely limited from disease or surgery may need
longterm total parenteral nutrition. Pancreatic enzymes are supplemented
orally in insufficiencies.

¢  Dietary modification is implortant in some conditions. Life-long avoidancé
of particular food or food constituent may be needed in Celiac dmease or
lactose intolerance. -

*  Bacterial overgrowth usually respond well to course of antibiotic."Use of

cholestyramine to bind bile acid will help reducing diarrhoea in bile acid

malabsorption.

4.6 CELIAC SPRUE

Celiac sprue, also known as celiac disease, gluten-sensitive enteropathy,
and gluten-induced enteropathy, is a chronic disease of the digestive tract that
interferes with the digestion and absorption of nutrients from food. People with
celiac sprue cannot tolerate gluten, a protein commonly found in whéaft, rye,
barley, and to some degree, oats. When affected individuals ingest foods containing
gluten, the lining (mucosa) of the intestine becomes damaged due to the body’s
immune reaction. Because the lining of the intestine contains essential enzymes
for digestion and absorption, its destruction leads to malabsorption, a dxfflculty
in absorption of food and essential nutrients. As result, celiac sprue is often
considered a malabsorption disorder.

Persons with celiac sprue experience improvement in the conditidn_ when |.
on a strict, gluten-free diet and relapse when dietary gluten is reintroduced: With'
treatment, celiac sprue is rarely fatal. However, untreated and unrecognized celiac -

_ disease may slightly increase the risk of developing intestinal lymphoma, a form
of cancer.

Celiac sprue is a genetic disease; the genes for this condition may be

transmitted to some family members and not to others. Sometimes the diséase is
triggered, or becomes apparent for the first time, after surgery, pregnancy,v

childbirth, viral infection, or severe emotional stress. Celiac sprue is rare in persons

with an African American, Caribbean, or A51an background. Females are shghtly _
more affected than males. Although celiac sprue can manifest at any age, the-
detection of this disease usually peaks at 8-12 months and in the third to fourth

decade of life.

Gastro'Intestinal

Diserders

- NOTES
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' NOTES

- The tlt@é prevalence of celiac sprue is not known. The increased awareness
and the availability of better diagnostic tests have led to the realization that the
disease is relatively common. The highest prevalence is in Western Europe and in
places where Europeans emigrated, notably North America and Australia. In these

» regions, celiac sprue affects approximately 1 of every 250-300 individuals. In the
| United Statles,v the estimated prevalence is 1 case per 3,000 in the population.

However, thls rate is likely an underestimation; a recent study involving 2,000

| healthy blood donors showed an estimated prevalence of 1 case in 300.

CAUSES

Celiag sprue results from a combination of immunological responses to an
environmental factor (gluten) and genetic factors. People need both a genetic -
predisposition and the exposure to gluten in order to develop celiac sprue.

Immune mechanisms

The interaction of gliadin (a specific giuten present in certain grain products)

| with the lining of the small intestine is critical in the development of celiac sprue.
| When people with celiac sprue eat foods containing gluten, gliadin is identified
:‘ 'by the immune system as a threat. As a result, the body produces antibodies
it c’all«ad'._énﬁgliadin antibodies. Antigliadin antibodies are directed against gliadin.

- Twoadditional antibodies have been identified in the bloodstream of people

| with 'cel‘ia(';:disease. In contrdst to antigliédin antibodies, these antibodies target
| the person's own body and are referred to as autoantibodies (antibpdies against

our own cells and organs). The first antibody targets endomysium, a small intestinal

. | smooth muscle component. The second antibody targets an enzyme called tissue
‘| transglutaminase. The presence of these autoantibodies suggests that

| autoimmunity plays a role,In the disease process of celiac sprue.

| Genetic ', Ea_;fbrs

. Genes play an important role in celiac spruc. Celiac disease occurs much

o ‘mo're__._freq;ie'_'r_itly in relatives of persons with celiac sprue than in the general
| population. Celiac disease may occur in up to 10% of close family members of

persons with celiac sprue.

| CELIAC SPRUE SIGNS AND SYMPTOMS

Gastrointestinal symptoms in children

"..li':e'é;a_:\i__sle'celiac sprue affects the absorption of nutrients essential for growth,

‘ .children who are aftected may have impaired growth and consequently short

stature. Other common signs and symptoms include the following:

. Abdféminal pain
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- Gastro Intestinal

s Vomitin
© & Disorders

. Diarrhoea

o Behavioural disturbances, including depression, irritability, an d poor school | NOTES
performance e ) -

The onset.of the symptoms is usually gradual and coincides w1th the
introduction of cereal into the diet. The symptoms usuallv dummsh in

adolescence.
Gastrointestinal symptoms in adults

Celiac sprue usually affects adults in the third to fourth degade of hfe but |
sometimes later. The signs and qvmptoms of celiac sprue are varlable and may.

include the following:
¢ Diarrhoea
¢ Abdominal discomfort
»  Bloaling ‘
e Steatorrhoea, or fatty stools (caused by malabsorption of mgested fat)

Malabsorption of ingested fat results in the delivery of excessive dletary fat S
to the large bowel. The bacteria in the colon feast on the fats and other undlgested I
and unabsorbed nutrients, generatmg intestinal gas resulting in bloatmg and "} '
flatulence. In addition, other substances are released, causing secrehon of fluld 1
into the intestine and hence diarrhoea. Fatigue (tiredness) and weaknes: canresult |
from the loss of electrolytes, such as potassium and magnesmm, due to the 'b
diarrhoea. ' Lo '

Nutriefit and vitamin deficiencies

ron and folic acid are essential for the production of normal red blood cells
(erythrocytes). Abnormalmes in the absorption of iron or folic acid may result
in anemia (low red blood cell count). Vitamin B- 12 deficiencies can also cont-rlbute : "
to the anemia noticed in affected persons with a mechanism sumlar to that of
iron and folic acid deficiencies. ‘

Vitamin deficiencies may develop when malabsorption is present Vitamins' |
soluble in {at are commonly malabsorbed. These include vitamins K and D.

«  Vitamin K is essential for the production of clotting protemsh Asa result :
vitamin K deficiency causes a bIeedmg tendency among; persons w1th
celiac sprue. -

e Vitamin D is essential for the absorption of calcium, whlch 1srequ1red for
appropriate bone growth. As a result, vitamin D deficiency may cause |
low blood calcium levels (hypocalcemla) This predisposes 1 chxldren with
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Clinical Nutrition and ~ celiac sprue to bone disorders such as rickets. Adults with celiac sprue

Dietetics . S . . ..
: have decreased calcium in the bones, a condition referred to as
_ ‘ osteomalac1a, and may develop fractures Loss of protein and calcium may
NOTES i leadto osteopor051s

“.N'ti‘r}_-gastrou'_lteet;pal (extraintestinal) features

- Skin diéordé'rs can complicate the course of the celiac sprue. These conditions
include dermatlhq herpenformls an itchy skin condition characterized by a rash
or blisters mvolvmg the extremities, the trunk, the buttocks, the scalp, and the
'neck '

Neurologlc (m,rvous system) symptoms include weakness, problems with
balance, and sensory changes (for example, sensation of touch and pain).

‘ Hormonal.dlsorders, such as loss of menstruation (amenorrhoea) and
infertility in women, and impotence and infertility in men, are very uncommon.

WHEN TO SEEK MEDICAL CARE

Cehac sprue can be a debilitating condition, especially if the diagnosis is
not con51dered early in the course of the disease. As a result, persons with-any of
the symptoms mentioned above (see Signs and Symptoms) or those with a family
h_iétof—)7 of the disease are encouraged to seek medical advice. Because celiac sprue
is hereditéry,‘ closev'family members of persons with celiac sprue should be tested
for'the disease. About 10% of an affected person’s first-degree relatives (parents,
sxbhngs, or. chxldren) will also have the disease.

. Females who are pregnant and have worsening anemia should seek medical
care This dxagnoms should be considered in females with 51gn1f1cant worsening
of anemia durmg pregnancy

Diacnosis

» There are several tests that can be used to assist in diagnosis. The level of
bymptorns may determine the order of the tests, but all tests lose their usefulness
if the patient is already taking a gluten-free diet. Intestmal damage begins to heal
within weeks of glulen being removed from the diet, and antibody levels decline
over months. For those who have already started ona gluten-free diet, it may be
| necessary to perform a re-challenge with 10 g of gluten (four slices of bread) per
day over 2-6 weeks before repeating the investigations. Those who experience
severe' symptoms (e:g.. diarrhoea) earlier can be regarded as sufficiently challenged
and can be tested eatlier. »

R Comb;mng findings into a prediction rule to guide use of endoscopy
reported a sensitivity of 100% (it would identify all the cases) and specificity of
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61% (it would be incorrectly pbsitive in 39%). The prediction rule recommends G“sl‘)‘:_ : ;:’;e;‘s""“’
that patients with high-risk symptoms.or positive serology should undergo

endoscopy. The study defined high-risk symptoms as weight loss, anaemia-
(haemoglobin less than 120 g/l in females or less than 130 g/l in males), or 'NOTES
diarrhoea (more than three loose stools per day). %

The likelihood of celiac sprue determines the approach to diagnosis. Ifal:
low or moderate suspicion exists that celiac disease is present, a blood test for tissue
transglutaminase ({TG) or antiendomysial antibody is performed. If the likelihood
that someone has celiac disease is very, high or the blood test result is posmve,
then biopsies of the small intestinal should be performed. :

Genetic testing is only performed in certain circumstances.
Blood tests

Blood chemistry, red blood cell, and clotting test results suggest but do not ‘
confirm the diagnosis of celiac sprue. The same abnormalities may be seen in
many other diseases. : '

o Electrolyte imbalances, such as low potassium level (hypokalemia), low
calcium level (hypocalcemia), and low magnesium level
(hypomagnesemia), may be present. P

*  Sometimes, malnutrition includes a low albumm level (hypoalbummerma) ‘ '
a low total protein level (hypoproteinemia), and a low cholesterol level |-
(hypocholesterolemia).. o

e  Anemia due to def1c1ency in iron, folate, or vitamin B-12 may:be present.
¢ 'Alow serum iron level is common.

*  Malabsorption of vitamin K may cause abnormal clotting test results such |
as a prolonged prothrombin time.

Serologic tests

The best diagnostic tests for celiac sprue include measurements of antibody
levels to endomysium and to an enzyme called tissue transglutaminase (tTG).
The 2 tests are very specific for celiac disease in persons who are untreated.

Measurements of antibodies to gliadin and reticulin (a péf:fi_of the cell |
stru¢ture) are other diagnostic tests that are less specific for celiac disease.
Small intestinal imaging tests | : .

Radiology tests, such as small-bowel barium studies and abd&rﬁinal/pelvié B
CTiscanning, are usually not helpful in establishing the diagnosis of celiac disease. |
‘In video capsule endoscopy, a tiny camera in a capsule films the s‘mall:i'ntes'tine as |
the camera moves through it; however, this-study cannot examme the tissue ﬁ
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" NOTES

_microscopically’ These tests should be considered in the evaluation of persons

with suspected cehac sprue and those who have dramallc weight loss, severe

abdominal pain, mtebtmal bleeding, significant decrease in albumin levels, and
mte_stmal obbtructlon, These symptoms may suggest the presence of tumors
or ulcers in the small intestine.

Small intestinal biopsy

The lining of the small intestine usually consists of finger like projections
called villi. The villi contain digestive enzymes and provide the large absorptive
surface of the small intestine. In celiac sprue, the villi are destroyed because of
the mflammatory and autoimmune process. Once the villi are destroyed, nutrients
cannot be abéorbed Biopsy samples of the small intestine show mild, moderate,
or severe destruction of the villi depending on the severity of the inflammation.
Blopsy samples of the small intestine are obtained by introducing a small, flexible

endoscope through the mouth, the stomach, and into the small intestine while

the patient is sedated.
TREATMENT
The treatment for celiac sprue is strict avoidance of gluten in the diet.

* ' Removalof gluten from the diet is essential. Because a gluten-free diet is a
lifetime corhmituwnt, is more expensive than a normal diet, and has social
implications, it should not be recommended unless the diagnosis is firmly

- es’tab_ljsheg'.v.(:omplete avoidance of gluten-contaihing grain products takes

. sigﬁifican'tieffort. Maintaining a strict, gluten-frec diet may be relatively

. . difficult because certain products, such as wheat flour, are so common in
the Wectern diet.

. Improvement in symptoms begins w1thm days of starting the gluten-free

. diet. C_omplete healing of the small intestine, meaning the villi are intact

“and ‘Workvi"ng, usuélly occurs in 3-6 months, although it may take up to 2

. years in older persons.

. ‘Because lactose intolerance is common in people with celiac sprue, vital
1mprovements occur when a Iactose-free diet is introduced.

SELF-CARE

For the most part, successful control of celiac sprue consists of what happens
at home to modlfy diet and to select foods that can be eaten. Many resources are

' avaxlable to assist a person with choosing appropriate foods and mod1fvmg recipes

to work w1thm hxs or her diet.

- Food labels should be read carefully Wheat and rye flours, barley, and oats
are common 1_r\g1jed1ents in many products. Many products a person would not
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suspect contain flour, such as salad dressings. In addition, barley is ﬁs’ed, inthe

brewing process of beer. The following substitutions may be tried:

*  Rice flour and bread made with rice flour may be found at local specxalty

grocery stores. .
¢  Cornstatch may be substitited for thickening sauces or g'rav"i'es;
¢ Sorghum may also be substituted. '

ENDOScOPY

An upper endoscopy with biopsy of the duodenum (beyond fhe duodenal
bulb) or jejunum is performed. It is important for the physician to obtam multlple

samples (four to eight) from the duodenum. Not all areas may be equaily affected;.| "
if biopsies are taken from healthy bowel tissue, the result would be a falsé negative. 1

Most patients with coeliac dlseabe have a small bowel that appears normal

on endoscopy; however, (ive concurrent endoscopic findings have beeny associated |-

with a high specificity for coeliac disease: scalloping of the small’ bowel folds

(pictured), paucity in the folds, a mosaic pattern to the mucosa (descrlbed asa|.
“cracked-mud” appearance), prominence of the submucosa blood vesse]s, and a.

nodular pattern to the mucosa.

Until the 1970s, biopsies were obtained using metal capsules attached toa i
suction device. The capsule was swallowed and allowed to pass mto the small |

intestine. After x- ray verification of its posilion, suction was apphed to collect

part of the intestinal wall inside the capsule. One often-utilised capsule system is -

- the Watson capsule. This method has now been largely replaced by fxbre-optxc
endos;opv, which carries a h1ghe1 sensmwty and a lower frequency of errors

DiIerary TREATMENT

At present, the only effective treatment is a life-long gluten- free diet. No

medication exists that will prevent damage or prevent the body from. attackmg -

the gut when gluten is present. Strict adherence to the diet allows the. mtestmes
to heal, leading to resolution of all symptoms in most cases and, dependmg on

how soon the diet is begun, can also eliminate the heightened risk of osteoporosis

and intestinal cancer. Dietician input is generally requested to ensure. the patient
is aware which foods contain gluten, which foods are safe, and how to have a
balanced diet despite the limitations. In many countries, gluten-free products are
available on prescription and may be reimbursed by health in'surance'p]a'ns'

The diet can be cumbersome, failure to comply with the diet’ may cause
relapse. The term gluten-free is:generally used to indicate a supposed harmless

level of gluten rather than a complete absence. The exact level at whxch gluten is '

Gastro Intestinal
Disorders

-NOTES
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NOTES

°2. Discuss the 51g,ns and symptoms of Celiac Sprue.

harmless is uncerlam and controversial. A recent systematlc review tentatively
concluded that consumption of less than 10 mg of gluten per day is unlikely to
cause histological abnormalities, although it noted that few reliable studies had
been done. Regulahon of the label gluten-free varies widely by country. For

example, in the United States, the term gluten~free is not yet regulated. The current

mtematlonal Codex Alimentarius standard, established in 1981, allows for 50 mg
N/100 g on dry matter, although a proposal for a revised standard of 20 ppm in
naturally glulen-free products and 200 ppm in products rendered gluten-free
has been accepted. Gluten-free products are usually more expensive and harder
to fmd than ¢ommon gluten containing foods. Since ready- -made products often
contam traces of gluten some coeliacs may find it necessary to cook from scratch.

- Even whlle on a diet, health-related quality of life (HRQOL) may be lower
in people thh coehac disease. Studies in the United States have found that quality
of life becomes comparable to the gc,neral population after staying on the diet,
whlle studies in Europe have found that quality of life remains lower, although
the surveys are not quite the same. Men tend to report more improvement than
women. Some have persisting digestive symptoms or dermatitis herpetiformis,
mouth ulcets, osteoporosis and resultant fractures. Symptoms suggestive of
irritable bowel syndrome may be present, and there is an increased rate of anxiety,
fatlgue dyspepsn ‘and musculoskeletal pain.

3 bveryone is dlffercnt but many people with coeliac disease also have one
or more addllxcmal food ‘allergies or food intolerances, which may include milk’
protem (casem) corn (maxze) soy, amines, or sahcylates

STUDENT ACTIVITY

1. Qutline the characteristics of Malabsorption syndrome.

" 138 Self-Instructional Ma(eyia("

145



4.7 DIVERTICULAR DISORDERS Gastro ntestinal

Disorders
Diverticular disorders are divided into two main types of disorders: the
more serious diverticulitis and the milder form called diverticulosis. 'I‘he_ disorder
of diverticulosis starts off when the inner lining of the large bowel prdftrud'es and |
pushes through the muscular layer that normaily envelopes it, this leads to the
formation of pouches called-diverticula’s, these pouches range in sizes from
minute, pea-sized pouches to more those that are more than an'inch’in across.
Food particles can become entangled and trapped in these pouches, e\'fﬁer\'through
there are no symptoms of diverticulosis as such, the pouches become inflamed
from having the food particles stuck in them which then become mflamed this
inflammation leads to infection, and soon diverticulitis results,’ the pam and the |

NOTES

symptoms now become mescapable

A low-fiber diet is the typlcal cause of many types of leEI‘thUlOSlS, the '
deficiency of fiber in the diet can mean passing stool becomes harder as ‘the colon |
must now work harder, and there is a lot of straining involved durmg bowel |
movements this can complicate and aggravate the symptoms of the- condmon
The chances of diverticulitis increases in people who have very little flber m the
diet, because waste moves slowly within the body without fiber, this glves more
time to food particles to become trapped and causes an inflammation or infection
in the pouches. The colon may also perform sluggishly due to the lack b'f:phy.'sical
exercises in certain people. This condition can strike across all members of a
family and tends {0 run in farmhes as members are more likely to have 51m11ar
food habits. '

Causes ,
Diverticular disease essentially results from eating a diet with tod-’little' fibér
- Fiber itself is not digested. It passes through the intestines pretty much

unchan;,ed softening Lhe stools and their passage. Lack of fiber begins a sequence
of events: ' :

*  Withoul fiber, the stools are dry and small, and the mtestmal .nuseles
must contract with greater force to pass the stools along, generatmg a
higher pressure in the large intestines. e

*  ‘Theexcess pressure leads to weak-spots in the colon walls that eventually
bulge out and form pouches called diverticula.

»  [Lxisting weakness in the colon walls-either from ageor, in yOung?e‘r pébple,
or from collagen disorders like Marfan’s syndrome-also contnbute to, the
development of diverticula. ' :

*  Most often, the pouches form in the sigmoid colon, which is the lower left e
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(7”"""%5:; ‘:;"”’-“"d . part of the colon that connects to the rectum. This area of the colon is '
. subject to the highest amount of pressure because it is the narrowest

o portion of the large intestine. '

- NOTES o -

Swproms o -
Most patxents with diverticulosis have few or no symptoms. The

‘diverticulosis condition in these individuals is found mCLdentallv during tests for

other intestinal problems Twenty percent of patients with diverticulosis will

develop symptoms related to diverticulosis. The most common symptoms of

diverticular disease include :
o ' . abdo’m'mal-crampmg,
e consupatlon, and

0 d1arrhoea

These symptoms are related to dlmcultv of passing stool along the left colon

na rrowed by diverticular disease.
‘More serious complications include :
‘e diverticulitis,
‘e collection of pus (abscess) in the pelvis,
*  colon obslruction,
o generalized infection of the abdominal cavity (bacterial peritonitis), and
‘s bleeding into the colon.

A diverticulum can rupture, and the bacteria within the colon can spread
into.the tissues surrounding the colon causing diverticulitis. Constipation or
diarrhoea may also occur. A collection of pus can develop around the inflamed
diverticulum, leading (o formation of an abscess, usually in the pelvis. On rare
occasions, the inflamed diverticula can erode into the urinary bladder, causing
bladder infection and passing of gas during urination. Inflammation in the colon

can also lead to bowel obstruction. Infrequently, a diverticulum ruptures freely
mto the abdommal cavity causing a life threatening infection called peritonitis.

Dwertlcular bleeding occurs when the expandmg diverticulum erodes into
a blood vessel at the base of a diverticulum. Rectal passage of red, dark or maroon-
coloured blood and clots occur without any associated abdominal pain. Rarely,
blood may be black from a diverticulum of the right colon. Bleeding may be
contmuous or mtenmttent lasting several days.

Patlents w1th active bleeding usually are hospitalized for momtormg
Intravenous: ﬂLlldS are gwen to support the blood pressure. Blood transfusions
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are necessary tor those with moderate to severe blood loss. In a rare mdxv1dual
with brisk and severe bleeding, the blood pressure can drop, causing dlzzmess,

shock, and loss of consciousness. [n most patients, bleeding stops %pontaneously-'
and they are sent home after several days-in the hospital. Patients with persxstent n

severe bleeding’ requlre surgical removal of the bleeding’ dwertxcula.

DracNosis

Once suspeuled the diagnosis of dlvertxcular disease can be confirmed by
a variely of tests. Barium x-rays (barium enemas) can be performed to wsuahze.’ '
the colon. Diverticula are seen as barium fllled pouches protruding from the

colon wall.

Direct visualization of the intestine can be done with flexible tubes mserted.

through the rectum and advanced into the colon. Either short tubes

(ﬂgxnoxdosaopes) or longer tubes (colonoscopes) may be used to. assist m the,_'

diagnosis and to exclude other diseases that can mimic diverticular dlsease.

In patients suspected of having diverticular abscess causing per51slent pam_
and {ever, ultrasound and C1 scan examinations of the abdomen and pelv1s can

be done to detect collections of pus fluid.

TREATMENT

Many patients with diverticulosis have minimal or no symptoms, and do

not require any specific treatment. A high fiber diet and fiber supplements are
advisable to prevent constipation and the formation of more diverticula.

Patients with mild symptoms abdommal pain due to muscular spaqm in
the area of the diverticula may benefit from anti- -spasmodic drugs such as:-

¢ chlordiazepoxide (Librax),
¢ dicyclomine (Bentyl),
*  hyoscyamine, atropine, scopoiamine, phenobarb (Dorinatal), and -

*  hyoscyamine (Levsin).

Some doctors also recommend avoidance of nuts, corn, and seeds to -
prevem complications of diverticulosis. Whether these dietary restrictions are

benelicial is uncertain.

When diverticulitis occurs, antibiotics are usually needed. Oral anhbxotlcs‘-
are sufficient when symptoms are m11d Some examples of commonly prescnbed

antibiotics include:
*  ciprofloxacin (Cipro),

* metronidazole (Flagyl),

Gastro Intestinal

" Disorders

'NOTES
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» doxyeycline (Vibramycin).
Liquid or low fiber foods are advised during acute attacks of diverticulitis.

This is doie-to reduce the amount of material that passes through the colon,
| which at least theoretically, might aggravate the diverticulitis. In severe diverticulitis
with high fever and pain, patients are hospitalized and given intravenous
1 antibiotics: Surgery is needed for those with persistent bowel obstruction or
| abscess not responding to antibiotics.

NOTES

Surgery , :
Diverticulitis that does not respond to medical treatment requires surgical
intervention. Surgery usually involves drainage of any collections of pus and
| resection (siargical removal) of that segment of the colon containing the diverticuli,
usually the sigmoid colon. Therefore, surgical removal of the bleeding diverticula
| is necessary-for those with persistent bleeding. In patients needing surgery to
" stop persistent bleeding, exact localization becomes crucial to guide the surgeon.
‘Sometimes, diverticula can erode into the adjacent bladder, causing severe
| recurrent urine infection and passage of gas during urination. This situation also
‘I 'requires surgery. B -
. _Somé_t'imes, surgery may be suggested for patients with frequent, rccurrent.
| attacks of diverticulitis leading to multiple courses of antibiotiés, hospitalizations,
"1 and days lost from work. During surgery, the goal is to remove all, or almost all,
| of the colon containing diverticula in order to prevent future episodes of
~ | diverticulitis. There are few long-term consequences of resection of the sigmoid
colon for diverticulitis, and the surgery often can be done laparoscopically, which
limits post operative pain and time for recovery.
| PrevenTION -
Once. formed, diverticula are permanent. No treatment has been found to
| prevent complications of diverticular disease.
‘ Dietsighigh in fiber increases stool bulk and prevents conslipation, and
| theoretically: may help prevent further diverticular formation or worsening of
| the diverticular condition. Some doctors recommend avoiding nuts, corn, and
| seeds which can plug diverticular openings and cause diverticulitis. Whether
-avoidance of such foods is beneficial is unclear.
Patié_hts with known diverticular disease who develop unexplained fever,
. i chills-or ab’gl,ominal pain should notify their doctor because of the possibility of
| the co'mplic:a'lvion of diverticulitis. A better understanding of the way diverticula
form and become infected will hopefully lead to discovery of more effective ways h

to manage these common conditions.
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4.8 SUMMARY

4.9 GLOSSARY

Dyspepsia popularly known as indigestion, meaning hard or dlfflt.ult
digestion, is a medical condition characterized by chronic or reca rrent
pain in the upper abdomen, upper abdominal fullness.

Gastritis can be caused by drinking too much alcohol, prolonged use of
nonsteroidal anti-inflammatory drugs (NSAIDs) such as aspirin or
ibuprofen, or infection with bacteria such as Helicobacter pylori (H. pylori). Some-
limes gastritis develops after major surgery, traumatic injury, burns or

severe infections.
A stomach ulcer (also called a peptic ulcer) is a small erosion (hole) in the

gastrointestinal tract. The most common type, duodenal, occurs in the
first 12 inches of small intestine beyond the stomach.

Malabsorption is a state arising from abnonnahty in absorptwn of food_

nutrients across the gastrointestinal(Gl) tract.

Celiac sprue, also known as celiac disease, gluten- -sensitive enteropathy,:

and gluten-induced enteropathy, is a chronic disease of the digestlve tract

that interferes with the digestion and absorption of nutrients from food

- Diverticular disorders are divided into two main types of dlsorders the:
more serious diverticulitis and the mxlder form called d1verhculosxs l'he'

Gastra Intestinal
Disorders

‘NOTES

disorder of diverticulosis starts off when the inner lining of the large bowel'- eme

protrudes and pushes through the muscular Iayer that normally enve-
lopes it. ’

Dyspepsia: popularly known as mdlgeshon meaning hard or d]fﬁcult__ _
digestion, is a medical condition characterized by chronic or recurrent'v‘ )

pain in the upper abdomen.

Gastritis: it is a disease caused by drinking too much alcohol, prolonged' a
use of nonsteroidal anti- -inflammatory drugs (NSAIDS) such as asplrm or-‘
1buprolen orinfection with bacterla such as Helicobacter pylori (H. pylorl) '

Ulcer: a small erosion (hole) in the gastl ointestina] tract. The most commonﬁ
type, duodenial, oceurs in the first 12 inches of small intestine beyond the:

stomach.

Malabsorption: it is a state arising from abnormality in absorpnon of |

food nutrients across the gastrointestinal(GI) tract.

Celiac Sprue: it is a chronic disease of the digestive tract that mterferes‘ ,

with the dxgesuon and absorption of nutrlents from food

150

L Se([-lnslructioﬁdl Material 143



.Clinical Nutrition and

. _Divéﬁiv‘tulaf'Dvisorders: it is a disorder that starts off when the inner

-l,inin_g:ipf the large bowel protrudes and pushes through the muscular

What'are the principal signs and symptoms of Diverticular disorders?

Vitamin Nutrition and Cancer, Karger Publications, K.N. Prasad.

' Raghﬁvéns'h:i, R. S. Iodine profile of foods and foliage. In ‘Iodine Deficiency
Disorders in Livestock Ecology and Economics’ ed. Pandav, C.S. and Rao,

>_'Ragh:uvvansh'i, R.S., Agarwal, KN, Hambreus, L. and Fransson, G.B. Breast

- milk ‘fotal nitrogen, non-protein nitrogen and lactoferrin content, Indian

Dietetics
layer...
NOTES - |10 REVIEW QUESTIONS
L 'How_'{is Dyspepsia treated? Discuss.
2. H’ow'ﬁbes Gastritis develop? Point out it's causes.
3. "tha:t'";‘are the signs and symptoms of Ulcer?
4. DISCUSS the diagnosis of Malabsorption.
5.  What are the features of Celiac Sprue?
6. How is Celiac Sprue prevented?
N7
14.11 FURTHER READINGS
L]
/AR, Oxford University Press, Delhi, 1997.
L
Pacdiatrics. 25 : 149. 1988,
e Kids with Celiac Disease by Danna Korn
L 4
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Singh, R.B., Niaz, M.A., Ghosh, 5., Rastogi, V., Raghuvanshi, R.S. and
Moshiri, M. Epidemiological study of magnesium status and risk of coronary
arlery disease in elderly rural and urban populations of North Indin. Magne-
sium. Research. 9 : 165-172. 1996.
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UNIT— V

LIVER, GALL BLADDER AND
BILLIARY TRACK DISORDERS

OB]ECTIVES

After going through the unit, students will be able to:

understand the causes, symptoms and dietary treatment of Jaundice;
state the signs, symptoms and treatment of Hepatitis;

explain the complications,éausés and diagnosis of Cirrhosis;

discuss. the characteristics, sign§ and treatments of Cholelithiasis;

understand the reasons behind: Pancreatitis and its dietary treatment.

STRUCTURE

5.1 Introduction
5.2 Jaundice .
- Normal Physiology and Causes

5.3 Hepatitis

- Causes, Symptoms and Types
5.4 Cirrhosis

- Signs and Symptoms

- Complications, Causes and Dxagnosw

- Grading and Treatment

- Cirrhosis Diet
5.5 Cholilithiasis

- Characteristics and Causes

- Symptoms, Signs and Treatment
5.6 Pancreatitis ’ |

- Causes :

- ‘Symptoms and Signs

- ‘Complications and Treatment
5.7 Summary
5.8 Glossary
5.9 Review Questions
5.10 Further Read‘ings
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51 INTRODUCTION

Located in the upper right portion of the ’1bdomen the liver and gallbladder
are interconneuled by ducts known as the biliary tract, which drains into the first

“segment of thie.small intestine (the duodenum). Although the liver and gailbladder
| participate in some of the same functions, they are very different.

A number of structural and microscopic changes occur as the liver ages.

.For example, the colour of the liver changes from lighter to darker brown. Its size

and blood flow decrease. However, liver function test results generally remain

normal,

The ability of the liver to metabolize many substances decreases with aging,.
Thus, some drugs are not inactivated as quickly in older people as they are in

'younger people. As aresult, a drug dose that would not have side effects in younger

people may cause dose-related side effects in older people. Thus, drug dosages

‘often need to be decreased in older people. Also, the liver’s ability to withstand
stress decreaSes Thus, substances that are toxic to the liver can cause more damage

inolder peoplg than in younger people. Repair of damaged liver cells is also slower

-in older people.

The production and flow of bile decrease with aging. As a result, gallstones

are more likely to form.

The gallbladder is a small, pear-shaped, muscular storage sac that holds

| bile. Bileisa greemsh yellow, thick, sticky fluid. It consists of bile salts, electrolytes

(dxssolved charged particles, such as sodium and bicarbonate), bile pigments,

| cholesterol, and other fats (lipids). Bile has two main functions: aiding in digestion
-and ehmmatmg certain waste products (mainly hemoglobin and excess cholesterol)

from the body. Bile salts aid in digestion by making cholesterol, fats, and fat-
soluble V}tamms easier to absorb from the intestine. The main pigment in bile,

| bilirubin; is a waste product that is formed from hemoglobin (the protein that
| carries okyge‘n’ in the blood) and is excreted in bile. Hemoglobin is released when
_:old or damaged red blood cells are destroyed. :

B:le flows out of the liver, through the left and right hepatic ducts, wlfuch
come togelher to form the common hepatic duct. This duct then joins with a
duct connected to the gallbladder, called the cystic duct, to form the common

| bile duct I'he common bile duct enters the small intestine at the sphincter of
1 Oddl (a ring- shaped muscle), located a few inches below the stomach.

About'.-':.l?‘l:'é:lf the bile secreted between meals flows directly through the

- common bile duct into the small intestine. The rest of the bile is diverted through
‘the cysnc duct into the gallbladder to be stored. In the gallbladder, up to 90% of
_the water in’ bile is absorbed into the bloodstream, making the remaining bile
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very concentrated. When food enters the small intestine, a series of hor&lonal'
and nerve signals triggers the gallbladder to contract and the sphincter of Oddi:

to relax and open. Bile then flows from the gallbladder into the small mtestme to
- mix with food contents and perform its digestive functions.

After bile enters and passes down the small intestine, about 90%_.}& bile

salts are reabsorbed into the bloodstream through the wall of the lowet small

intestine. 'The liver extracts these bile salts from the blood and resecretes’ them-
back into the bile. Bile salts go through this cycle about 10 to 12 times a day Each
time, small amounts of bile salts escape absorption and reach the large intestine,"
where they are broken down by bacteria. Some bile salts are reabsorbed in the.

large intestine. The rest are excreted in the stool.

Liver. Gall Bladder and
Bi”mt’y Track Disorders

‘NOTES

The gallbladder, although useful, is not necessary. If the gallbladder T

removed (for example, in a person with cholecystitis), bile can move darectly
from the liver to the small intestine. :

Hard masses consisting mainly of cholesterol (gallstones) may form in thel'

- gallbladder or bile ducts. Gallstones usually cause no Ssymptoms. However,

gallstones may block the flow of bile from the gallbladder, causing pain (blhary_
colic) or inflammation. They may also migrate from the gallbladder to the blle'
duct, where they can block the normal flow of bile to the intestine, cau=;1ng |
jaundice (a yellowish discolouration of the skin.and whites of the eyes) in addition | -
to pain and inflammation. The flow of bile can'also be blocked by tumors. Other,

causes of blocked flow are less common

5.2 JAUNDICE

Jaundice, also known as icterus (attributive adjective: 1ctenc:) isa yellow1sh

discolouration of the skin, the conjunctival membranes over the sclerae (whltes_

of the eyes), and other mucous membranes caused by hyperblhrubmemla-f
(increased levels of bilirubin in the blood). This hyperbilirubinemia subsequently‘
causes increased levels of bilirubin in the extracellular fluids. Typically, the.

concentration of bilirubin in the plasma must exceed 1.5 mg/dL, three times the
usual value of approximately 0.5 mg/dL, for the colouration to be easily vnslble
Jaundice comes from the French word jaune, meaning yellow. :

One of the first tissues to.change color as bilirubin levels rise in )aundxce is
the conjunctiva of the eye, a condition sometimes referred to as scleral 1cterus 3
However, the sclera themselves are not “icteric” (stained with bile pigment) but-(- ‘

rather the con]umhval membranes that overlie them. The yellowing of the "whlte
of the eye” is thus more properly con]unctwal icterus. '

NORMAL PHYSIOLOGY

In order to understand how jaundice results the pathological processes
that cause jaundice to take their effect must be understood. Jaundice itself i is not
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- -a disease; but rather a sign of one of many possible underlying pathological
- 7 processes that occur at some point along the normal physiological pathway of
the metabollsm of bilirubin.

When' red blood cells have completed their life span of approximately 120

- days, or when they are damaged, their membranes become fragile and prone to
o ",'rupture As each red blood cell traverses through the reticuloendothelial system,
“pits cell membrane ruptures when its membrane is fragile enough to allow this.

Cellular contents, including hemoglobin, are subsequently released into the blood.

“The hemoglobm is phagocytosed by macrophages, and split into its heme and

globin porhons The globin portion, a protein, is degraded into amino acids and

lwo reav.nons then take phce with the heme molecule. The first oxidation

.| reaction is c‘\talyzed by the microsomal enzyme heme oxygenase and resuits in
1 biliverdin \grccn colour plgment), iron ahd carbon monoxide. The next step is
|: the reduction of blliverdm to a yellow colour tetrapyrol pigment called bilirubin
| by cytosolic enzyme biliverdin reductase. This bilirubin is “unconjugated,” “free”
{-or “indirect” bilirubin. Approx1mate]v 4 mg per kg of bilirubin is produced each
‘ _day. The ma]only of this bilirubin comes from the breakdown of heme from
_exp1rcd red’ blood cells in the process just described. However approximately 20
| percent’ Comes from other heme sources, including ineffective erythropoiesis,
and the breakdown of other heme- conhmmg proteins, such as muscle myoglobin
+'and cvtochromes

| Hepatl'c ‘Events

I‘he uncon;ugated bilirubin then travels to the liver through the

i bloodstream, Because this bilirubin is not soluble, however, it is transported
{ through the blood bound to serum albumin. Once it arrives at the liver, it is
con;ugated ‘with glucuronic acid (to form bilirubin digl ucuronide, or just
”con]ugated blhrubm") to become more water soluble. The reaction is catalyzed

by the enzyme UDP-glucuronide transferase.

This. con]ugated bilirubin is excreted from the liver into the biliary and

‘cystic ducts as part of bile. Intestinal bacteria convert the bilirubin into
uroblhr\oben From here the urobilinogen can take two pathways. It can either
" ["be further converted into stercobilinogen, which is then oxidized to stercobilin
| and passed out in- the faeces, or it can be reabsorbed by the intestinal cells,
Lransportecl n the blood to the kidneys, and passed out in the urine as the oxidised
| product urobilin. Stercobilin and urobilin are the products respons1ble for the
colouration _Qf faeces and urine, respectively.

CAUSES

When a pathological process interferes with the normal functioning of the

» metabolxsm ‘and excretion.of bilirubin just described, jaundice may be the result.
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Jaundice is classified into three categories, depending on which"'part of the '_ll;li;;gr. G;II B,iagqer"znd
. . . y . lary irac isoraers
physiological mechanism the pathology affects. The three categories are: :

*  Pre-hepatic: The pathology is occurring prior the liver.

NOTES
* Hepatic: The pathology is located within the liver.

*  Post-Hepatic: The pathology is located after the con;ugatlon of bilirubin
in the liver.

Pre-hepatic

Pre-hepatic jaundice is caused by anything which causes an increased rate
of hemolysis (breakdown of léd' blood cells). In tropical countries,'malaria can
cause jaundice in this manner. Certain genetic diseases, such as sickle cell anemia,
spherocytosis and glucose 6-phosphate dehydrogenase def1c1emy ¢an lead to
increased red cell lysis and therefore hemolytic jaundice. Commonly, diseases of
the kidney, such as hemolytic uremic syndrome, can also lead to colouration.
Defects in bilirubin metabolism also present as jaundice. Jaundice usually comes -
with hlgh {evers. Rat fever (leptospirosis) can also cause jaundice. .-

Laboratory findings include:

*  Urine: no bilirubin present urobilirubin > 2 units (except in mfants where -
gut flora has not developed).
*  Serum: increased unconjugated bilirubin.
Hepatic Ny
Hepatic jaundice causes include acute hepatitis, hepatotoxicity and alcoholic
liver disease, whereby cell necrosis reduces the livér" s ability to rﬁetabohse and |-
excrete bilirubin leading to a bullduy in (he blood. Less common causes mclude"
primary biliary cirrhosis, Gilbert's syndrome (a genetic dlsorder of bilirubin | .
metabolism which can result in mild jaundice, which is found in about 5% of the |
population), Crigler-Najjar syndrome, metastatic carcinoma and Niemann-Pick
disease, type C. Jaundice seen in the newborn, known as neonatal Jaundxce, is{
common, occurring in almost every newborn as hepatic machmery for the |
conjugation and excretion of bilirubin does not fully mature until approxxmately'
two weeks of age. '

Laboratory findings include:

e Urine: Conjugated bilirubin present, urobilirubin > 2 units but varlable -
{except in children). y

Post-hepatic

Post-hepatic. jaundice, also called obstructive jaundice, is caused by an’
interruption to the drainage of bile in the blhary system. The mov'_ 'common 1
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causes are gallstones in the common bile duct, and pancreatic cancer in the head
of the pancreas. Also a group of parasites known as “liver flukes” can live in the
common bile duct, causing obstructive jaundice. Other causes include strictures _
of the’ common bite duct, biliary atresia, ductal carcinoma, pancreatitis and

pancreatlc pseudocysts Arare cause of obstructive jaundice is Mirizzi's syndrome.

. The presence of pale stools and dark urine suggests an obstructive or post-

| hepahc cause as normal feces get their colour from bile pigments. Patients also

can present with elevated serum cholesterol, and often complain of severe itching

| or “pruritus”.

No one test can differentiate between various classifications of jaundice. A
combinations of liver function tests is essential to arrive at a diagnosis. -

NEONATAL JAUNDICE

Neonatal jaundice is usually harmless, this condition is often seen in infants
around the second day after birth, lasting until day 8 in normal births, or to
around day 14 in premature births. Serum bilirubin normally drops to a low -
level without any intervention required: the jaundice is presumably a consequence
of metabolic and physiological adjustments after birth. In extreme cases, a brain-
damaging conditibn known as kernicterus can-occur, leading to significant lifelong
disability; there are concerns that this condition has been rising in recent years -
due to madequate»détection and treatment of neonatal hyperbilirubinemia.

5.3 HEPATITIS

Hepatltls (plural hepatitides) implies injury to the liver characterized by

the presence of inflammatory cells in the tissue of the organ The name is from
ancient Greek hepar, the root being hepat- meaning liver, and suffix -itis, meaning
“inflammation”. 'The condition can be self—limiting, healing on its own, or can
progress to scamng of the liver. Hepatitis is acute when it lasts less than six months
and chronic. when it persists longer. A group of viruses known as the hepatitis
viruses cauise most cases of liver damage worldwide. Hepatitis can also be due to
toxins (notably alcohol), other infections or from autoimmune process. It may
run a subclinical course when the affected person may not feel ill. The patient
becomes unwell and symptomatic when the disease i impairs liver functions that
include, among Sther things, removal of harmful substances, regulation of blood
composmon and pmductxon of bile to help digestion.

CAUSES

Acute

-Viral hepantls Hepatms A through E (more than 95% of viral cause), Herpes
su'nplex Cytomegalovn'us, Epstein-Barr, yellow fever virus, adenoviruses.
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. fe toxoplasma, Leptospira, Q fever, rock mountam \
Nonviral infection: to Pl ptosp Q Y * - ‘Billiary Track Disorders

spotted fever

¢ Alcohol : ‘
e Toxins: Amanita toxin in mushrooms, carboﬁ.tetrachloride, ziséi-feﬁda' 'NOTES
*  Drugs: Paracetamol, amoxycillin, antituberculosis medicines, mmocychne o
and many others (see longer list below).
. Ischemic hepatitis {circulatorv msufﬁuemv)
»  Pregnancy _ :
e Auto immune conditions, ¢.g., Systemic Iupus Frythematosus (SLE)
e Metabolic diseases, ¢.¢., Wilson’s disease
Chronic B '

e Viral hepatitis: Hepatitis B with or without hepatitis D, hepatms C (nelther
hepatitis A nor hepatitis E causes chronic hepatitis) S

. Autoimmune: Autoimmune hepatitis

*  Alcohol | _ o
*  Drugs: methyldopa, mtroturantom 1somaz1d ketoconazole
*  Non-alcoholic steatohepatitis |

*  Heredity: Wilson’s disease, alpha 1- antitrypsibn deficiency

¢ Primary biliary cirr hosis and prnnary sclerosing cholangitis occaswnally
mimic chronic hepatitis

SympPTOMS
Acute

Clinically, the course of acute hepatitis varies widely from mild symptoms |
requiring no treatment to fulminant hepatic failure needing liver transplantation.
Acute viral hepatitis is more likely to be asymptomatic in youngér‘ people.
Symptomatic individuals may present after convalescent stage of 7 to 10 days,
with the total illness lasting 2 to 6 weeks. o

Initial features are of nonspecific flu — like symptoms, common to almost | -
all acute viral infections and rnay include malaise, muscle and joint aéhes, fever,
nausea or vomiting, diarrhoea, and headache. More specific symptorﬂs, which
can be present in acute hepatitis from any cause, are: profound loss of appetite,
aversion to smoking among smokers, dark urine, yellowing of the eyes and skin
(i.e., jaundice) and abdominal discomfort. Physical findings are usually'mini'mal
apart from ]aundxce (33%) and tender hepatomegaly (10%). There can be
occasional lymphadenopathy (5%) or. splenomegaly (5%).
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' - Majority of patlenls will remain asymptomatlc or mildly symptomahc,
: abnormal blood tests being the only manifestation. Features may be related to
NOTES . I the extent of liver damage or the cause of hepatitis. Many experience return of
' ' symptoms related to acute hepatitis. Jaundice can be a late feature and may indicate
extensive damage. Other features include abdominal fullness from enlarged liver
or spleen, fow grade fever and fluid retention (ascites). Extensive damage and
scarring of liver (i.e., cirrhosis) leads to weight loss, easy bruising and bleeding
tenidencies. Acne, abnormal menstruation, lung scarring, inflammation of the
,thyrmd gland and kldneye may be present in women with autoimmune hepatitis.

' “Findin gs on Lluncal examination are usually thoqe of cirrhosis or are related
“to etloloby

; Typss )

Vu:’al

Most cases of acute hepatitis are due to viral infections:
 HepatitsA
. Hepahtls B-:
‘s Hepatitis ¢
‘e I-Iepatms B with D

: 'Hepahhs

» _virus (existence unknown)

. Hepatitis G, or GBV-C

e In addifiéﬁ to the hepatitis viruses (please note that the hepatitis viruses
are not all related), other viruses can also cause hepatitis, including
cytomegalovirus, Epstein-Barr virus, yellow fever, etc.

Other viral causes
» Other vir;ﬂ infections can cause hepatitis (inflammation of the liver):
‘e Mumps v1rus
. Rubella y,{rus
~e  Cytomegalovirus
. Epe{eih-lﬁérr virus
‘.. Other herpes viruses
, Alcohohc Hepatms

~ Ethanol, mostly in alcoholic beverages, is a significant cause of hepatitis.
Usually alcohohc hepahtls comes after a period of increased alcohol consumption.
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Alcoholic hepatitis is characterized by a variable constellation of svmp't'o'ms,f which :
’ e “Billiary Track Disorders

may include feeling unwell, enlargement of the liver, development of fluid in the-
abdomen ascites, and modest elevation of liver blood tests. Alcoholic hepatitis

* can vary from mild with only liver test elevation to severe liver inflammation | = . NOTES
with development of jaundice, prolonged prothrombin time, and'li:'x?er failure. | ‘
Severe cases are characterized by either obtundation (dulled conscnouqness) or

the combination of elevated bilirubin levels and prolonged prothrombm time;

the mortality rate in both categories is 50% within 30 days of onset, -

Alcoholic hepatitis is disf_inct from cirrhosis caused by long term alcohol
consumption. Alcoholic hepatiiis can occur in patients with chronic alcbholic.‘
liver disease and alcoholic cirrhosis. Alcoholic hepatitis by itself does not léad to-
cirrhosts, but cirrhosis is more common in patients with long term alcohol’
consumption. Patients who drink alcohol to excess are also more often- than others
found to have hepatitis C. The combination of hepatitis C and alcohol Lonsumptxon
accelerates the development of cirrhosis. L

Drug Induced
A large number of drugs can cause hepatitis:
*  Agomelatine (antidepressant)
¢ Allopurinol
*  Amitriptyline (antidepressant)
¢ Amiodarone (antiarrhythmic)
*  Atomoxetine
¢ Azathioprine _
¢ Halothane (a specific type of anesthetic gas)
*  Hormonal contraceptives |

¢ Ibuprofen and indomethacin (NSAIDs)

* Jsoniazid (INH) nfamplcm and pyrazmamlde (tuberculosls specnflc
anlibiotics) e

*  Ketoconazole (antifungal)

e [loratadine (antihistamine)

o Methotrexate (immune suppressant)
¢  Methyldopa (antihypertensive) |

e Minocycline (tetracycline antibiotic)

* Nifedipine (antihypertensive)
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s Nitrofurantoin (antibiotic)
s Pafa_éetarﬂb_l (acetaminophen in the United States) can cause hepatitis when
- taken in an overdose. The severity of liver damage may be limited by
prompt administration of acetylcysteine.

. Phenytom and valproic acid (antiepileptics)
N Troghtazone (antidiabetic, withdrawn in 2000 for causing hepatitis)
. ; Zxdovudme (antirctroviral i.e., against HIV)
e Some herbs and nutritional supplemcnts

: The lel(.al course of drug-induced hepatitis is quite variable, depending
onthe drugand the patient's tendency to react to the drug For example halothane

: hcpatllxs can range from mild to fatal as can I\IH-xnduced hepatitis.

Hormonal contraceptxon can cause struuural changes in the liver.
Amlodarone hepahuq can be unireatable since the long half life of the drug (up
to 60 daye) means that there is no effective way to stop exposure to the drug.
Statins can cause elevations of liver function blood tests normally without
indicating an underlymo hepatitis. Lastly, human va nablhty is such that any drug
can be a cause of hepatitis.

b
| Other Toxins
Other Toxiis can cause hepatitis:

*  Amatoxin-containing mushrooms, including the Death Cap (Amanita
phalloides), the Destroying Angel (Amanita ocreata), and some species of
Galerina. Aportion of a single mushroom can be enough to be lethal (10 mg or less

“of alpha-amanitin).
. White‘:pl*iés,phorus, an industrial toxin and war chemical.

* - Carbon te¢trachloride (“tetra”. a dry cleaning égent), chloroform, and
trichloroéthylene, all chlorinated hydrocarbons, cause steatohepatitis
(hepatnls wxlh (auy liver).

. Cylmdlo';permopsm a toxin from the cyanobacterium
-Cylindrospermopsis raciborskii and other cyanobacteria.
Metabolic Disorders

Some metabolic disorders cause different forms of hepatitis.
Hemoghromatoqte (due to iron accumulation) and Wilson’s disease {copper
accumulahon) can cause hver m([ammatlon and necrosis.

Non-alcoholic ateatohepatxtxs {NASH) is effectively a consequence of
metabolic syndrome
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Obstructlve

“Obstructive )aundlce is the term used to describe }aundlce due to'”
obstruction of the bile duct (by gallstones or external obstruction by cancer) If.

longstanding, it leads to destruction and inflammation of liver tissue. -

Autoimmune

Anomalous presentation of human leukocyte antigen (HLA) claés II on the 1
surface of hepatocytes, possibly due to genetic predisposition or acute liver ‘

infection; causes a cell-mediated immune response agamnst the bodv s own llver
resulting in autoimmune hepatitis. ‘

Alpha 1-antitrypsin deficiency

In severe cases of alpha 1- anntryp‘;m deficiency (A1AD), the accumulated

protein in the endoplasmic reticulum causes liver cell damage and mﬂammanon B

Non-alcoholic fatty liver dxsease

Non-alcoholic fatty liver disease (NATLD) is the occurrence of fatty hver in'|

people who have no history of alcohol use. It is most commonly assgc_lated wlth_
obesity (80% of all obese people have fatty liver). It is more common in women.

Severe NAFLD leads to inflammation, a state referred to as ndﬁ-_alcohol_i_c'*

steatohepatitis (NASH), which on biopsy of the liver resembles alcohdﬁ_é hepatiﬁs
(with fat droplets and inflammatory cells, but usually no Mallory bbdies)’

The diagnosis depends on medical history, physical exam,- biood tests_fﬂ

radiological imaging and sometimes a liver biopsy. The initial evaluallon to identify
the presence of fatty infiltration of the liver is medical imaging, including such
ultrasound, computed tomography (CT), or magnetic resonance (MRI). However,
imaging cannot readily identify i inflammation in the liver. Therefore, the
differentiation between steatosis and NASIT often requires a liver blopsy Tt can
also be difficult to distinguish NASH from alcoholic hepatitis when the patlent
has a history of alcohol consumplion. Sometimes in such cases a Lrial of abstinence

from alcohol along with follow-up blood tests and a repeated hver bxopsy are |.

required.

NASH is becoming recognized as the most important cause of liver dxsease *

second only to hepatitis C in numbers of patients going on to urrhous

[schemic Hepatitis

Ischemic hepatitis is caused by decreased circulation to the hver cells Lsual]y 1
- this:is due to decreased blood pressure (or shock), leading to the equlvalent term _
“shock liver”. Patients with ischemic hepatitis are usually very ill due to the
underlying cause of shock. Rarely, ischemic hepatitis can be caused by local | -
problerhs with the blood vessels that supply oxygen to the hver (such as"
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thrombosis, or cibt'ﬁnb of the hepatic artery which partially supplies blood to
liver cells). Blood testing of a person with ischemic hepatitis will show very high

" levels of transamma:,e enzymes (AST and ALT), which may exceed 1000 U/L.

The elevation in these blood tests is usually transient (lasting 7 to 10 days). It is
rare that liver functlon will be affected by ischemic hepatitis.

5.4 CIRRHOSIS

Cirrhosis is a consequence of chronic liver disease characterized by

replacement of liVér tissue by fibrous scar tissue as well as regenerative nodules
| (lJumps that occur asa result of a process in which damaged tissue is regenerated),
I feading to progresswe loss of liver function. Cirrhosis is most commonly caused
by alcoholism, hepatitis B and C, and ‘atty liver disease but has rmanv other possible
Lauses Some c—zses are idiopathic, i.e, of unknown cause.

Asc1tes (fluld retention in the abdominal cavily) is the most common
comphcahor\ of cirrhosis and is associated with a poor quality of life, increased
risk of mfectlon and a poor long- term outcome. Other potentially life-threatening
Lomphcatlons are hepatic encepha]opathy (confusion and coma) and bleeding
from esophageal varices. Cirrhosis is generally irreversible once it occurs, and
treatment génerél__ly focuses on preventing progression and complications. In
advahced %fages ..0'17 'cirrhosis the only option is a liver transplant.

'_SI(‘Ns AND Sym’ro,vzs

" Some of the followmg signs and symptoms mav occur in the presence of
,urrh051s or as a result of the complications of cirrhosis. Many are nonspecific and
may- occur in other diseases and do not necessarily point to cirrhosis. Likewise,
“the dbsence of any does not rule out the posmbxlm of cirrhosis.

f_b s Splder angiomata or spider nevi. Vasgular lesions consisting of a-central
 arteriole surrounded by many smaller vessels due to an increase in estradiol.
These. occu1 in about 1/3 of cases.

e " Palmar ery‘_t_hema.;Exaggeranons of normal speckled mottling of the palm,
 due to altered sex hormone metabolism.
. N1i1-’¢1\1ﬁgéé ‘ '
-.—Muehrckes nm]s - paired horlzontal bands separated by normal colour

due to hvpoalbummemla (madequate production of albumin).

>' —Terry’s nal_l-s - proximal two thirds of the nail plate appears white with
distal“one_’-i'hird red, also due to hypoalbuminemia

—Clubbingi_-_.j’éi_hgle between the nail plate and proximal nail fold > 180 degrees
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Hypertrophlc osteoarthropathy. Chronic proliferative periostitis of the
long bones that can cause considerable pain. o

Dupuytren’s contracture. Thickening and shortening of palmar fascia

that leads to flexion deformities of the fingers. Thought to be due to’
fibroblastic proliferation and disorderly collagen deposition. Itis relahvely'

common (33% of patients).

Gynecomastia. Benign proliferation of glandular tissue of male b;jeas'fs »
presenting with a rubbery or firm mass extending concentrically from

the nipples. This is due to increased estradiol and can occur in up to 66%
of patients.

Hypogonadism. Mamfested as impotence, infertility, loss of sexual drlve,“.
and testicular atrophy due to primary gonadal m]ury or suppressxon of

hypothalamic or pituitary function.

Liver size. Can be enlarged, normal, or shrunken.

Splenomegaly (increase in size of the spleen). Due to congestlon of the'-

red pulp as a result of portal hypertension.

Liver, Gall Bladder and
B:'!‘Iiaiyv Track Disorders

~NOTES

Ascites. Accumulatxon of fluid in the peritoneal cavity givmg'rise"'t:dﬂankl_ e

dullness (needs about 1500 mL to detect flank dullness). It rnay be

associated with hydrocele and penile flomation (swellmg of the pem[e.

shaft) in men.

Caput medusa. In portal hypertension, the umbilical vein ma\) 6jaen

Blood from the portal venous system may be shunted through the:v_
periumbilical veins into the umbilical vein and ultimately to the abdommalv

wall veins, manifesting as caput medusa.

Cruveilhier-Baumgarten murmur. Venous hum heard in epigastric

region (on cxamination by stethoscope) due to collateral'conneétions

between portal system and the remnant of the umbilical vein in portal '

hypertension.

F etor hepaticus. Musty odor in breath due to increased dxmethyl sulﬁde ,

Jaundice. Yellow discolouring of the skm eye, and mucus’ membranes
due to increased bilirubin (at least 2-3 mg/dL or 30 mmol/L) Urme may :

also appear dark.

Asterixis. Bilateral asynchronous flappmg of outstretched, dor51ﬂexed |

hands seen in patients with hepam encephalopathy.

Other. Weakness, fatigue, ano;ema, weight loss.
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COMPLICA’HONS

As the dlsease progresses, complications may develop. In some people,

'._th:ese may be the first signs of the disease.

Brmsmg and bleeding due to decreased production of coagulation factors.
]aunchce due to decreased processing of bilirubin.
Itchmg (prurltus) due to bile salts products deposited in the skm

Hepat1c encephalopathy - the liver does not clear ammonia and related
mtrogenous substances from the blood, which are carried to the brain,
affectmg cerebral functioning: neglect of personal appearance,
unresponsweness forgetfulness, trouble concentrating, or changes in sleep
hablts

Sensmv1ty to medication due to decreased metabolism of the active

compounds

Hep’at’oce'llular carcinoma is primary liver cancer, a frequent complication

»of cxrrhosls It has a high mortality rate.

Portal hypertensmn -blood normally carried from the intestines and spleen
through the hepatic portal vein flows more slowly and the pressure
increases; this leads to the following complications:

Asc1tes - fluid leaks through the vasculature into the abdominal cavity.

Esophageal varices - collateral portal blood flow through vessels in the
stomach. and esophagus. These blood vessels may become enlarged and
are m_o;_re likely to burst.

Problems in other organs.

Cirrhosis can cause immune system dysfunction, leading to infection. Signs
‘and symptoms of infection may be aspecific are more difficult to recogmze

(e.g., worsening encephalopathy but no fever).

Fluid i m the abdomen (ascites) may become infected with bacteria normally
present in the intestines (spontaneous bacterial perltomhs)

Hepatorenal syndrome - insufficient blood supply to the kidneys, causing
acute renal failure. This complication has a very high mortality (over 50%).

Hcpatopulmona ry syndrome - blood bypassing the normal lung circulation
(shunting), leading to cyanosis and dyspnea (shortness of breath),
characterlsncally worse on sitting up.

,Portopulmonary hypertensmn - increased blood pressure over the lungs

as a consequence of portal hypertension.
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Causes . Liver: Gall Bladder and
' . Billiary Track Disorders

Cirrhosis has many possible causes; sometimes more than one catise is"
- presentin the same patient. In the Western World, chronic alcoholism and hepatms .

C are the most common causes. - NOTES

*  Alcoholic liver disease (ALD). Alcoholic cirrhosis develops for betwéen
10% and 20% of individuals who drink heavily for a decade or more.
There is great variability in the amount of alcoho! needed to cause c1rrhos1s
(as little as 3-4 drinks a day in some men and 2-3 in some women). AJcohol '
seems to injure the liver by blocking the normal metabolism of protein,
fats, and carbohydrates. Patients may also have concurrent alcoholic
hepatitis with fever, hepatomegaly, jaundice, and anorexia. AST and. ALT
are both elevated but less than 300 [U/L with a AST:ALT ratio > 7. 0 a
value rarely seen in other liver diseases. Liver biopsy may show hepatocyte
necrosis, Mallory bodies, neutrophilic infiltration with perlvenular
inflammation.

*  Chronic hepatitis C. Infection with this virus causes inflammation of ,
and low grade damage to the liver that over several decades can lead to |
cirrhosis. Can be diagnosed with serologic: assays that detect hepatitis C |
antibody or viral RNA. The enzyme immunoassay, EIA-2, is the’ most
commonly used screening test in the US.

*  Chronic hepatitis B. The hepatitis B virus is probably the most common |
cause of cirrhosis worldwide, especially South-East Asia, but it is less
common in the United States and the Western. world. Hepatitis B causes' o
liver inflammation and injury that over several decades can lead to
cirrhosis. Hepatitis D is dependent on the presence of hepatitis B, but
accelerates cirrhosis in co-infection. Chronic hepatitis B can be diagnosed |- v
with detection of HBsAG > 6 months after initial infection. HBeAG and
HBV DNA are determmed to assess whether patient will need antiviral
therapy. ’

* Non-alcoholic steatohepatitis (NASH). In NASH, fat builds up in- the
liver and eventually causes scar tissue. This type of hepatitis appears to be |-
associated with diabetes, protein malnutrition, obesity, coronary artery_ -
disease, and treatment with corticosteroid medications. This disorder is ‘
similar to that of alcoholic liver disease but patient does not have an alcéhol | -

™

history. Biopsy is needed for diagnosis.

*  Primary biliary cirrhosis. May be asymptomatic or complain of fatigue,
pruritus, and non-jaundice skin hyperpigrrentation with hepatomegaly
There is promment alkalme phosphatase elevation as well as elevatlons in
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cholesterol and bilirubin. Gold standard diagnosis is antimitochondrial
antibodies with liver biopsy as confirmation if showing florid bile duct
1e51ons It is more common in women.

I’nmary sclerosmg cholangitis. PSC is a progresswe cholestatic disorder

: presentmg with pruritus, steatorrhoea, fat soluble vitamin deficiencies,
“and metabolic bone disease. There is a strong association with inflammatory

bowel disease (IBD), especially ulcerative colitis. Diagnosis is best with
contrast cholangiography showing diffuse, multifocal strictures and focal
dilation of bile ducts, leading to a beaded appearance. Non-specific serum
lmmum)blobuhne may also be elevated.

Autoimmune hepatitis. This disease is. caused by the immunologic
damage to the liver causing inflammation and eventually scarring and
cirrhosis. Findings include elevations in serum globulins, especially gamma
globulins. Therapy with prednisone +/- azathloprme is beneficial. Cirrhosis

"due to autoimmune hepatitis still has 10-year survival of 90%+. There is

no specific tool to diagnose autoimmune but it can be beneficial to initiate

.a trial of corticosteroids.

‘Hereditary hemochromatosis. Usually presents with family history of
cirrhosis, skin hyperpigmehtation, diabetes mellitus, pseudogout, and/or
cardiomyopathy, all due to signs of iron overload. Labs will show fasting
. transferrin saturation of > 60% and ferritin > 300 ng/mL. Genetic testing

may be used to identify HFE mutations. If these are present, biopsy may
npt;.r'\eed to be performed. Treatment is with phlebotomy to.lower total

_body iron levels.

. ’:Wiisoh s disease. Autosomal recessive disorder characterized by fow
N 'serum ceruloplasmin and increased hepatic copper content on liver biopsy.
E _.May also have Kayser-Fleischer rings in the cornea and altered mental

status

-Alpha 1- ant:trypsm deficiency (AAT). Autosomal recessive disorder.
Patients may also have COPD, especxally if they have a history of tobacco
~ smoking. Serum AAT levels are Jow. Recombinant AAT is used to prevent
“lung disease due to AAT deficiency.

Caﬁdiac cirthosis. Due to chronic right sided heart failure which leads to
- liver congestion.
: Gazl_lha"c‘tcésemia
' Gl.y.f‘_c_jgen storage disease type [V

Cystic fibrosis
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»  Hepatotoxic drugs or toxins Billiary Track Disorders

»  Certain parasitic infections (such as schistosomiasis)
DiaGNosIS | | . NOTES
The gold standard for diagnosis of cirrhosis is a liver biopsy, through a v
percutancous, transjugular, laparoscopic, or fine-needle approach. Hlstologlcally
cirrhosis can be classified: as micronodular, macronodular, or mixed, -but this
classification has been abandoned since it is non-specific to the aetlolozjy, it may'
change as the disease progresses, and serological markers are much more speaﬁc 1
However, a biopsy is not necessary if the clinical, laboratory, and radlologlc data

suggests cirrhosis. Furthermore, there is a small but significant risk to liver bxopsy,_,
and cirrhosis itself predisposes for complications due to liver blopsy

Lab Findings

The following findings are typical in citrhosis:

e  Aminotransferases - AST and ALT are moderately elevated w1th AST > o .
ALT. However, normal ammotransferases do not preclude mrrhoe_ls, |

e  Alkaline phosphatase usually slightly elevated

¢  GGT - correlates with AP levels Typlcally much h1gher in chromc llver |
disease from alcohol. -

¢  Bilirubin - may elevate as cirrhosis progresses.

o Albumin - levels fall as the synthetic function of the liver declines with’
worsening cirrhosis since albumin is exclusively synthesized in theliv'efxf

*  Prothrombin time - increases since the liver synthesizes clotting féctors{

¢ Globulins - increased due to shuntmg of bacterial antigens away from.
the liver to lymphoid tissue.

* Serum sodium - hypomtremla due to inability to excrete free Water
resulting from high levels of ADH and aldosterone

o Thrombocytopenia - due to both congestive splenomegaly as well as
decreased thrombopoietin from the liver. However, this rarely results in
platelet count < 50,000/mL. a2

* Leukopenia and neutropenia - due to splenomegaly with splemc
margination, :

+  Coagulation defects - the liver produces most of the coagulation factors
and thus coagulopathy correlates with worsening liver disease. = -
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(-v/"”"-fle)-?"”’_""'o” and’ " There is now a validated and patented combination of 6 of these markers
hemw s L . R . ° . . . . .
as non-invasive biomarker of fibrosis (and so of cirrhosis) : FibroTest.

L Olher laboratoty studies performed in newly dlagnosed cirrhosis may
.NOTES mclude .
. Serology for hepatitis viruses, autoantibodies (ANA, anti-smooth muscle,
: antl-mltochondrla anti-LKM)

‘.°, - Ferntm and transferrin saturation (markers of iron overload), copper and
o ce;u}_,oplasmm (markers of copper overload)

. Im'hﬁ:u'ﬁogbbulin levels (IgG, IgM, IgA) - these are non-specific but may
vasast in dlbtmgmshmg various causes
. Cholesterol and glucose
R Alpha 1- anhtrypsm
‘ _Imagmg
Ultrasound is routinely used in the evaluation of cirrhosis, where it may
show a small and nodular liver in advanced cirrhosis along with increased
_echogenicity with irregular appearing areas. Ultrasound may also screen for
hepatbcelli;_lar carcinoma, portal hypertension and Budd-Chiari syndrome (by
assessing flow in the hepatic vein).
A new type of device, the FibroScan (transient elastography), uses elastic
waves, to’_.vd_keter'mme liver stiffness which theoretically can be converted into a
liver score-based on the METAVIR scale. The FibroScan produces an ultrasound
image of the liver (from 20-80 mm) along with a pressure reading (in kPa.) The
test is-much faster than a biopsy (usually last 2.5-5 minutes) and is completely
 painless. It shows reasonable correlation with the severity of cirrhosis.

- Other tests performed in particular circumstances include abdommal CT
and- hver/b:le duct MRI (MRCP).

' Endoscopy

Gastroscopy (endoscopic examination of the esophagus, stomach and

- duodenum) is performed in patients with established cirrhosis to exclude the

‘ .posmbﬂ:ty ©of esophageal varices. If these are found, prophylactic local therapy

may be apphed (sclerotherapy or banding) and beta blocker treatment may be
. comvmenced _

' Rar‘ély diseases of the bile ducts, such as primary sclerosing cholangitis,
| can be causes of cirrhosis. Imaging of the bile ducts, such as ERCP or MRCP
1 (MRI of b111ary tract and pancreas) can show abnormalities in these patients, and. .
may aid in‘the diagnosis.
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Pathology

Macroscopically, the liver may be initially enlarged, but with progresswn
of the disease, it becomes smaller. Its surface is irregular, the consistency is firm
and the colour is often yellow (if associates steatosis). Depending on the size of
the nodules there are three macroscopic types: micronodular, macronodular and
mixed cirrhosis, In micronodular form (Laennec’s cirrhosis or portal'éirrhbsis)
regenerating nodules are under 3 mm. In macronodular cirrhosis (post-necrotic
cirrhosis), the nodules are larger than 3 mm. The mlxed cirrhosis con51sts in a
variety of nodules with different sizes. ‘

However, cirrhosis is defined by its pathological features on microscopy:
(1) the presence of regenerating nodules of hepatocytes and (2) the presence of
fibrosis, or the deposition of connective tissue between these nodules. The patfem
of (ibrosis seen can depend upon the underlying insult that led to cirrhosis; fibrosis
can also proliferate even if the underlying prdceés that caused it has resolved or
ceased. The fibrosis in cirrhosis can lead to destruction of other normal tissues in
the liver: including the sinusoids, the space of Disse, and other vaSculaf'S#rucmfés,
which leads to altered resistance to blood flow in the liver and port'al hyberterision

As cirthosis can’be caused by many different entities which injure the liver B

in different ways, different cause-specific patterns of cirrhosis, and other cause-
specific abnormalities can be seen in cirrhosis. For example; in chronic’ hepah_txs
B, there.is infiltration of the liver parenchyma with lymphocytes;- in cardiac
cu‘rhesis there are erythrocytes and a greater amount of fibrosis in the tissue
surrounding the hepatic veins; in primary bxharycxrrhoms there is f1bros1s around
the bile duct, the presence of granulomas and pooling of bile; and in, alcohohc
cirrhosis, there is infiltration of the liver with neutrophils. ’

GRADING

The severity of cirrhosis is commonlv classified with the Child- Pugh score.
This score uses bilirubin, albumin, INR, presence and severity of ascites. and
encephalopathy to classify patients in class A, B or C; class A has a fa_vourable
prognosis, while class C is at high risk of death. It was devised in 1964:by Child
and Turcotte and modified in 1973 by Pugh. ' ’

" More modern scores, used in the allocation of liver transplants but also in
other contexls, are'the Model for End-Stage Liver Disease (MELD) score and its
pediatric counterpart, the Pediatric End-Stage Liver Disease (PELD) score, .

The hepatic venous pressure gradient, i.e., the difference in venous pressure

_ between afferent and efferent blood to the liver, also determines SeVerity of-

cirrhosis, although hard to measure. A value of 16 mm or more means a greatly
increased risk of dying.
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- PATHOPHYSIOLOGY

The livergxp'lays a vital role in synthesis of proteins (e.¢., albumin, clotting

- factorsand Lomplement) detoxification and storage (e.g., vitaminy A). In addition,

it part1c1pates in the metabolism of lipids and carbohydrates.

C1rrh051s is often preceded by hepatitis and fatty liver (steatosis),
mdependent of the cause. If the cause’is removed at this stage, the changes are

'btlll fully revers1b]e

~ The pathologlcal hallmark of cirrhosis is the developtnent of scar tissue
that replaces normal parenchyma, blocking the portal flow of blood through the

‘organ and disturbing normal function. Recent research shows the pivotal role of

stellate cell, a cell type that normally stores vitamin A, in the development of
cirrhosis. Damage to the hepatic parenchyma leads to activation of the stellate
cell, which becomes con'trac‘.cile‘(.called myofibroblast) and obstructs blood flow
in the circulation. In addition, it secretes TGF-4,, which leads to a fibrotic response
and proliferation_ of connective tissue. Furthermore, it disturbs the balance between
matrix métalloproteinases and the naturally occurring inhibitors (TIMP 1 and 2),

leading o matrix breakdown and replacement by connective tissue-secreted

matrix.

The flbrous tissue bands (septa) separate hepatocyte nodules, which
eventually replace the entire liver architecture, leading to decreased blood flow
throughout. The spleen becomes congested, which leads to hypersplenism and
increased sequestration of platelets. Portal hypertension is responsible for most
severe complications of cirrhosis.

TREATMENT

o Generally, liver damage from cirrhosis cannot be reversed, but treatment
could stop or"_ﬁél_ay further progréssion and reduce complications. A healthy diet
is encour'agedi,-fa_s cirrhosis may be an energy-consuming process. Close follow-
up is often néééssary,_ Antibiotics will be prescribed for infections, and various
medications can help with itching. Laxatives, such as lactulose, decrease risk of
constipation; their role in preventing encephalopathy is limited.

Treating underlymg causes

Alcohohc cirrhosis caused by alcohol abuse is treated by abstaining from

alcohol. Treatment for hepatitis- related cirrhosis involves medications used to

treat the’ dlfferent types of hepauhs, such as interferon for viral hepatitis and

y fcortlcostermds for autoimmune hepatitis. Cirrhosis caused by Wilson’s disease,
in which’ copper builds up in organs, is treated with chelation therapy (e.g.,
' pemcﬂlamme) to remove the copper.
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Preventing further liver damage

Regardless of underlying cause of cirrhosis, alcohol and- paracét'{imol as
well as other potentially damaging substances, are discouraged. Vaccmatlon of
susceptible patients should be considered for Hepatitis A and Hepahtls B

Preventing complications
Ascites

Salt restriction is often necessary, as cirrhosis leads to accumulation of salt
(sodium retention). Diuretics may be necessary to suppress ascites. . -

Esophageal variceal bleeding

For portal hypertension, propranolol is a commonly used agent to lower s

blood pressure over the portal system. In severe comphcatlons from portal
hypertension, transjugular intrahepatic portosystemic shunting is OCcasmnally
indicated to relieve pressure on the portal vein. As this can worsen ehce;ihélop’a‘thy,
it is reserved for those at low risk of encephalopathy, and is generally. regarded
only as a bridge to liver transplantation or as a palliative measure.

‘ Hepatic encephalopathy

High-protein food increases the nitrogen balance, and would theoretlcally
increase encephalopathy; in the past, this was therefore eliminated as‘much as
possible from the diet. Recent studies show that this assumption was mcorrect
and high-protein foods are even encouraged to maintain adequate nutrition."

Hepatorenal syndrome

The hepatorenal syndrome is defined as a urine sodium less than 10 mmol/
L. and a serum creatinine > 1.5 mg/dl (or 24 hour creatinine clearance less than 40
ml/min) after a trial of volume expansion without diuretics.

Spontaneous bacterial peritonitis _
Cirrhotic patients with ascites are at ris k of spontaneous bacterial peritonitis.
TRANSPLANTATION v v

If complications cannot be controlled or when the liver ceases functioning,
liver transplantation is necessary. Survival from liver transplantation has been
improving over the 1990s, and the five-year survival rate is now around 80%,
depending largely on the severity of disease and other medical problems in the
recipient. In the United States, the MELD score (online calculator) is ‘used to
prioritize patients for transplantation. Transplantation necessitates the usé of
immune suppressants (cyclosporine or tacrolimus).

Decompensated Cirrhosis

In patients with previously stable cirrhosis, decompensation rhay occur
due lo various causes, such as constipation, infection (of any source), mcreased
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C""’”‘;{) ;;’L’,’I‘L’:”“ and - alcohol intake, medication, bleeding from esophageal varices or dehydration. It
may take the form of any of the complications of cirrhosis listed above.

Patients with decompensated cirrhosis generally require admission to

NOTES ’ hOSpltal with close monitoring of the fluid balance, mental status, and emphasis

" | on adequate nutrition and medical treatment — often with diuretics, antibiotics,

E laxatives and/or enemas, thiamine and occasionally steroids, acetylcysteine and

pentoxlfvllme Administration of saline is generallw avoided as it would add to.

the already hlgh total body sodium content that ty pically occurs in cirrhosis.

"EPIDEMIOLOGY' :

N errhosm and chronic liver dlsease were the 10th leading cause of death for
men and ‘the 12"‘ for women in the United States in 2001, killing about 27,000
‘people each yeal Also, the cost of cirrhosis i in terms of human suffermg, hospital
- costs, and lost productivity is high.

Estabhshed cirrhosis has a 10-year morlahtv of 34-66%, largely dependent '
on the cause of the cirrhosis; alcoholic cirrhosis has a worse ‘prognosis than
' ’pnmar) blhary cirrhosis and cirrhosis due to hepatitis. The risk of death due to
all causes is uureaqed twelvefold; if one excludes the direct consequences of the
liver disease, there is shll a fivefold increased risk of death in all disease categones

Little is’ known on modulators of cirrhosis risk, apart from other diseases
that cause. hver injury (such as the combination of alcoholic liver disease and
chronic viral hepatitis, which may act synergistically in leading to cirthosis). Studies
have recently qubgasted that coffee consumption may protect against cirrhosis,
"_espec1ally alcohphc cirrhosis.

| CirrHOSIS Dier

Before followmg a Cirrhosis Diet, one needs to have a sound knowledge
about what is Cirrhosis? Cirrhosis is the result of chronic liver disease when the
liver tissue is damaged and fibrous scar tissue and lumps occur. This disease
leads to the 1mpr0per functioning of liver. The main and most common cause of
cirrhosis is alcoholism and hepatitis C. So while following Cirrhosis diet, the first
'and foremost thmg that one need to take care of is stopping any intake of alcohol.

Diet for: Clrrh051s can be as simple and healthy as one can follow even if the
person is not prone to the diseasc. A heart and liver-healthy diet is what one”’
should follow: when prone to Cirrhosis. A basic diet and nutrition regime for
| cirrhosis patient will comprise intake of foods which are low in fats and should
| also have ample intake of vegetables, fruits, and whole grains as they provide the
g adequate nutrition. A patient following a healthy diet regime when prone to
| Civi “wosis should also try to maintain a healthy weight.
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Foods to be eaten while prone to Cirrhosis are: ‘ o
Billiary Track Disorders

1. Carbohydrates: Cereals, dried beans, grains, breads, pasta, legumes peas

and rice. These foods provxde blood glucose or sugar. .

. NOTES
2. Protein: soy, dairy products and fruits, vegetables. Protein helps to repalr o
the body tissues and maintain the level of blood.

3. Foods with minerals like zinc, calcium, and magnesium, ann—oxndants o
should also be taken. ‘

4. Herbs: Celery Seed Dandehon Green Tea, Licorice root, Mxlk thlstle, N
Turmeric :

Some special care and basic d1etary habits that a Cirrhosis patlent should
follow is as follows: . :

1. Limiting the intake of salt, foods rich in iron and fats .
2. Eating foods which are high in calories, carbohydrates and. rxch in protem ’
3. Last but not the least, ehmmatmg intake of alcohol and shell flsh |
s .

Intake of soft foods which are well cooked and appehzmg

STUDENT ACTIVITY

1. Discuss the characteristics of Jaundice.

2. Point out signs and symptoms of Cfrrhosis.
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“In medlcme, gallstones (choleliths) are crystalline bodies formed within
the body by acc1et10n or concretion of normal or abnormal bile components.

Gallstones can occur anywhere within the biliary tree, including the
ga]lbladder and the common bile duct. Obstruction of the common bile duct is
choledocholithiasis; obstruction of the biliary tree can cause jaundice; obstruction
of the outlet of the pancreatlc exocrine system can cause pancreatitis. Cholelithiasis
is the presence ‘of ‘stones in the gallbladder or bile ducts: chole- means “bile”,
1xthxa means. stone” and "sis" means “process”.

CHARAC’IERISTICS
Slze . '

R A gallsfone's_ size varies and may be as small as a sand grain or as large as a
golf_ ball. The,‘gallbladder may develop a single, often large stone or many smaller
oneés. They may occur in any part of the biliary system..

Content

Gallstoneb have different appearance, dependmg on their contents. On the
basis of their contents, gallstones can be subdivided into the two following types:

. Cholesterol stones are usually green, but are sometimes white or yellow
" incolour. T hey are made primarily of cholesterol, the proportion required
~ “for classification as a cholesterol stone being either 70% (Japanese

' elassificatlon system) or 80% (US system)

. Plgment stones are small, dark stones made of bilirubin and calcium salts

~ that are found in bile. They contain less than 20% of cholesterol. Risk
factors for pigment stones include hemolytic anemia, cirrhosis, biliary
-tract infections, and hereditary blood cell disorders, such as sickle cell
anemia and spherocytosis.

~ The proportions of these different types of stone found varies between
samples and is thought to be affected by the age and ethnic or regional origin of
the patients.

Mixed stones

All stones are of mixed content to some extent. Those classified as mixed,
however, contain between 30% and 70% of cholesterol. In most cases the other
majority constituent is calcium salts such as Calcium carbonate, palmitate fosfate
and/or bilirubinate. Because of their calcium content, they can often be visualized
radiographically.
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CAUSES . " Billiary Track Disorders
Researchers believe that gallstones may be caused by a combmatlon of .
factors, including inherited body chemistry, body weight, gallbladder motlhty e NOTES

(movement), and perhaps diet.

Pigment gallstones

People with erythropoietic protoporphyna (EPP) are at mcreased risk to:

develop gallstones.

Conditions causing hemolytic anernia can cause pigment gallsfbnesl‘: :
Cholesterol gallstones : ‘

Cholesterol gallstones develop when bile contains too much cholesterol'
and not enough bile salts. Besides a high concentration of cholcsterol two other .|
factors seem to be important in causing gallstones. The first is how often and
how well the gallbladder contracts; incomplete and infrequent emptymg of the
gallbladder may cause the bile to become overconcentrated and contribute to:
gallstone formation. The second factor is the presence of proteins in the liver and
bile that either promote or inhibit cholesterol crystallization into gallstones.

In addition, increased levels of the hormone estrogen as.e result of |
pregnancy, hormone therapy, or the use of combined (estrogen-contalﬁing) forms
of hormonal contraception, may increase cholesterol levels in bile and also decrease
gallbladder movement, resulting in gallstone formation. '

No clear relationship has been proven between diet and gallstone formatxon
However, low-fibre, high-cholesterol diets, and diets high in starchy foods have
been suggested as contributing to gallstone formation. Other nutritional factors
that may increase risk of gallstones include rapid weight loss, constlpahon, eating.
fewer meals per day, eating less fish, and low intakes of the nutrients folate,
magnesium, calcium, and vitamin C. On the other hand, wine and whole grain
bread may decrease the risk of gallstones. o

The common mnemonic for gallstone risk factors refer to the' ”four s" fat. |’
(i.e., overweight), forty (an age near or above 40), female, and fertlle (pre- '
menopausal); a fifth F, fair is sometimes added to indicate that the condition is |-
more prevalent in Caucasians. The absence of these risk factors does not however,,
preclude the formation of gallstones

Interestingly, a lack of melatonin could 51gmf1cantlv contribute to gallbladder 4
stones, as melatonin both inhibits cholesterol secretion from the gallbladder, -
enhances the conversion of cholesterol to bile, and is an ant10x1dant capable of L
reducmg oxidative stress to the gallbladder :
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. Gallstones usually remain asymptomatic initially. They start developing
symptoms-once the stones reach a certain size (>8 mm). A main symptom of
gallstories is commonly referred to as a gallstone “attack”, also known as biliary
colic, in which a person will experience intense pain in the upper abdominal

~ 'NOTES

region that steadily increases for approximately thirty minutes to several hours,
A patient may also experience pain in the back, ordinarily between the shoulder
blades, or pain under the right shoulder. In some cases, the pain develops in the
lower region of theabdomen, nearer to the pelvis, but this is less common. Nausea
and vomiting may ‘occur. Patients characteristically exhibit a positive Murphy’s
sign: fhe patientis in’étructed to breathe in while the gall bladder is deeply palpated.
If the gallbladdel is inflamed, the patient will abruptly stop inhaling due to the
pain, a positive Murphy s sign.

-~ These attacks are sharp and intensely pamful similar to that of a kidney
stone attack. Often, attacks occur after a particularly fatty meal and almost always
: happen at mght Other symptoms include abdominal bloating, intolerance of
fatty foods, belchmg, gas, and indigestion. If the above symptoms coincide with
chills, lowgrade fever, yellowing of the skin or eyes, and/or clay-coloured stool, a
doctor should be Lomulted immediately.

~ Some people who have gallstones are asymptomatic and do not feel any
pam or discomfort. These gallstones are called “silent stones” and do not affect
the gallbladder. or other internal organs. They do not need treatment.

TREATMENT
Medical Options

’ Cholesterol gﬂlstones can sometimes be dissolved by oral ursodeoxycholic
ac1d but it may be requnred that the patient takes this medication for up to two
years. Gallstones may recur however, once the drug is stopped. Obstruction of
the common bile duct with gallstones can sometimes be relieved by endoscopic
retrograde sphmcterotomy (ERS) followmg endoscopic retrograde
cholanglopancreatography (ERCP). Gallstones can be broken up using a procedure
called lithotripsy (Extracorporeal Shock Wave Lithotripsy), which is a method of
concentratmg ultrasonic shock waves onto the stones to break them into tiny

pleces They are then passed safely in the feces. However, this form of treatment
is onI}':sultable whg:n there are a small number of gallstones.

Surgical Opti'ons':_;:_:.
‘..If"-Cholecystec'th.my (gallbladder removal) has a 99% chance of eliminating
the recurrence of cholelithiasis. Only symptomatic patients must be indicated to
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surgery. The lack of a gall bladder does not seem to have any negatlve
consequences in many people. However, there is a significant proportion of the
population-belween 5-40% —who develop a condition called postcholecystectomy
* syndrome which may cause gastrointestinal distress and persistent pain in the
upper right abdomen. In addition, as many as 20% of patients develop chronic
diarrhoea.

There are two surgical options for cholecystectomy :

e Open cholecystectomy: This procedure is performed via an incision mto

the abdomen (laparotomy) below the right lower ribs. Recoverv fyplcally
consists of 3-5 days of hospitalization, with a return to normal diet a week
after release and normal activity scveral weeks after release, '

e Laparoscopic cholecystectomy: This procedure, introduced in the 19805
is performed via three to four small puncture holes for a Lamera and

instruments. Post-operative care typically includes a same- day release or |
a one night hospital stay, followed by a few days of home rest.and_ pain

" Liver, Gall Bladder and

Billiary Track Disorders

NOTES

medication. Laparoscopic cholecystectomy patients can generally resame |~

normal diet and light activity a week after release, with some decreaeed
energy level and minor residual pain continuing for a month or. two.
Studies have shown that this procedure is as effective as the more, mvasxve
- open cholecystectomy, provided the stones are accurately located by
_ cholangiogram prior to the procedure so that they can all be. removed.
The procedure also has the ‘benefit of reducing operative com phcatmm
such as bowel perforation and vascular injury: '

VALUE

Gallstones are a valuable by- product of meat processing, fetchmg up to.

US$32-per—-gram in their use as a purported antipyretic and antidote in the folk |

remedies of some cultures, particularly in China. The finest gallstones tend to be
ssourced from old dairy cows, which are called Niu-Huang (yellow thmg of oxen)

in Chinese. Those obtained from dogs, called Gou-Bao (treasure of Jogs) in |

Chingse, are also used today. Much as in the manner of dxamond mines, |’ :

slaughterhouses carefully scrutinize offal department workers for gallstone theft.

5.6 PANCREATITIS

. Pancreatitis is inflammation of the pancreas that can Gccur in two very '

different forms. Acute pancreatitis is sudden while chronic pancr’éatiti’s “

characterized by recurring or persistent abdominal pain wrth or wrthout ‘

steatorrhoea or diabetes mellitus.”
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Excessive alcohol use is often Cited as the most common cause of acute
_ pancreatitis, yct gallstones are actually the most common cause. Less common
| causes include liypertriglyceridemia (but not hypercholesterolemia) and only
when triglyce'ride vatues exceed 1500 mg/dl (16 mmol/L), hypercalcemia, viral
infection (e.g.,’ mumps) trauma (to the abdomen or elsewhere in the body)

N OTFEI-S" '

including post -ERCP (., Endosmplc Retrograde Cholangiopancreatography),
'vasculms (i.c, mﬂammatlon of the small blood vessels within the pancreas), and
autmmmum' pancreatitis. Pregnancy can also cause pancreatitis, but in some
cases the devg,lo‘pment of pancreatitis is probably just a reflection of the
: hype’-rtrig!Yceri_démia which often occurs in pregnant women. Pancreas divisum,
| a common congenital malformation of the pancreas may underlie some cases of
recurrent. pancté:{xiitis. Pancreatitis is less common in pediatric population.

The more mundane, but far more common causes of pancreatitis, as
mentioned above, must always be considered first. However, the known
| porphyrinogenicity of many drugs, hormones, alcohol, chemicais and the
association of poi‘phyrias with autoimmune disorders and gallstones do not
| exclude the diagnosis of heme disorders when these explanations are used. A
primary medical:disorder, including an underlying undetected inborn error in
tneta'bolism sdp’érscdes a secondary medical complication or explanation, As
' mentloned above, pancreatitis is less common in children but if seen, abuse or
abdommal trauma should be suspected.

Autmmmune disorders, lipid disorders, gallstones, drug reactions and
de\Cl eatitis itsclf are not primary medical disorders.

“His worth notmg that pancreatic cancer is seldom the cause of pancreatitis.

People with diabetes should promptly seek medical care if they experience
um.xplamed severe abdominal pain with or without nausea and vomiting.

Porphyrras

Acute hepatic porphyrias, including acute intermittent porphyria, heredltary‘
: Coproporphyna and variegate porphvria, are genetic disorders that can be linked

to both acute and chronic pancreatitis. Acute pancreatltxs has also occurred with
“erythropoietic protoporphvna

~ Conditions that can lead to gut dysmotility predispose patients to
pancreatms This includes the inherited neurovisceral porphyrias and related
metabolic disorders. Alcohol, hormones and many drugs including statins are
known potphyf,inogcnic agents. Physicians should be on alert concerning
urjder]ying porphyrias in patients presenting with pancreatitis and should
investigate and. eliminate any drugs that may be activating the disorders.
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Still, notwithstanding their potential role in pancreatitis, the porphyrias (as
a group or individually) are considered to be rare disorders. However, sihce there
are no systematic studies to determine the actual incidence of latent dominantly-
inherited porphyrias in the world population, there is DNA or enzyme evidence
of high rates of latency of classic textbook symptoms in families where porphyrias
have been detected and the technology is not developed to detect all latent
porphyrias, the diagnosis of underlymg inborn errors of metabolism unpactmg
heme should not be routinely eliminated in pancreatitis.

Medications

Many medications have been reported to'cause pancreatitis. Some of the
more common ones include the AIDS drugs DDI and pentamidine,,diurétiés
such as furosemide and hydrochlorothiazide, the anticonvuls‘a‘nts d':ive:\lprbex
sodium and valproic acid, the chemotherapeutic agents L-asparagiiiase and
azathioprine, and estrogen. Just as is the case with pregnancy-associated
pancreatitis, estrogen may lead to the disorder because of its effect of raising
blood triglyceride levels. Pancrealitis due to statins first started appearing in the

Liver. Gall Bladder and .
Billiary Track Disorders

NOTES

medical literature as early as 1990. All statins currently in use reportedly can | *

cause pancreatitis, a not surprising observation when one considers that all statins
are reductase inhibitors and can be expected to have similar side effect profxles

Occasionally one statin will have a somewhat greater tendency for a snde
effect than another, like Baycol, removed from the market because _of excess

rhabdomyolysis deaths, but all statins cause this condition. The total

rhabdomyolysis deaths seen today far exceed the 100 or so attributed to Baycol.
Genetics '

Hereditary pancreatitis may be due to a genetic abnormality that renders

trypsinogen active within the pancreas, which in turn leads to dlgeshon of the |-

pancreas from the inside.

Pancreatic diseases are notoriously complex disorders reoultmg from the
interaction of multiple genetic, environm.ental and metabolic factors ‘

Three candidates for genetic testing are currently under mvesngahon .
* ‘[rypsinogen mutations (Trypsin 1) B

e Cystic Fibrosis Transmembrane Conductance Regulator Ge'ﬁ'_e'- (CF'—I.'R)
mutations

¢ SPINK1 which codes for PSTI - a specific trypsin inhibitor.

Virus infection

Viruses can cause profound inflammation in, and des‘tructiéﬁ'vof, the
pancreas. This is true of several viruses in the coxsackievirus group. -
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. Severe upper abdominal pain, w1th radiation through to the back, is the
hallmark of pancreatitis. Nausea and vomiting (emesis) are prominent symptoms.
Findings on the physical exam will vary according to the severity of the pancreatitis,
and whether or not it is associated with significant internal bleeding. The blood
pressure may be high (when pain is prominent) or low (if internal bleeding or
dehydration has occurred). Typically, both the heart and respiratory rates are
elevated. Abdominal tenderness is usually found but may be less severe than
expected given the patient’s degree of abdominal pain. Bowel sounds may be
reduced asa reﬂectlon of the reflex bowel paralysis (7. e, 1leus) that may accompany
any abdommal catastrophe

DIA GNOSIS

~ The dlagnostxc criteria for pancreatitis are “two of the following three
features: (1) abdominal pain characteristic of acute pancreatitis, (2) serum amylase
and/or lipase >3 times the upper limit of normal and (3) charactenstlc findings
of acute pancreatitis on CT scan.”
Laboratory Tests
Most frequently, measurement is made of amylase and/or lipase, and often
one, or both, are elevated in cases of pancreatitis. Two practice guidelines state:

Itis usually not necessary to measure both serum amylase and lipase. Serum

lipase may be preferable because it remains normal in some nonpancreatic

conditions that increase serum amylase including macroamylasemia, parotitis,
and some carcinomas. In general, serum lipase is thought to be more sensitive
and specific than serum amylase in the diagnosis of acute pancreatitis”.

Although amylase is widely available and provides acceptable accuracy of
diagnosis, where lipase is available it is preferred for the diagnosis of acute
pz‘increatitis-'(recommendation grade A)”".

Most, but not all individual studies support the superiority of the lipase. In
one Iarge atudy, there were no patients with pancreatitis who had an elevated
amylase with a normal lipase. Another study found that the amylase could add
diagnostic value to the lipase, but only if the results of the two tests were combined
wxlh a dlscrlmmant function equation.

Condltlons other than pancreatitis may lead to rises in these enzymes and,

| further, that thoae conditions may also cause pain that resembles that of pancreatitis

(eg. chol»cystnhs, perforated ulcer, bowel infarction (i.e, dead bowel as a result
of poor blbod :fS‘u'pply), and even diabetic ketoacidosis. ‘
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Imaging

Although ultrasound imaging and CT scanning of the abdorﬂér't:"'can.be

. used to confirm the diagnosis of pancreatitis, neither is usually necessary as'a
primary diagnostic modality. In addition, CT contrast may exacerbate pancreatms,

although this is disputed.

PROGNOSIS

There are several scoring systems used to help predict the severity of an

attack of pancreatitis. The Apache Il has the advantage of being avaﬂa'Blé at the
time of admission as opposed to 48 hours later for the Glasgow criteria and Ranson
criteria. However, the Glasgow criteria and Ranson criteria are easier. to use.

APACHE | 4

Ranson criteria

At admission:

=W N

r

age in years > 55 years

white blood cell count > 16000 /mcL
blood glucose > 11 mmol/L (>200 mg/dL)
serum AST > 250 TU/L

serum LDH > 350 IU/L

After 48 hours:

1.

o U oR w

Haematocrit fall > 11.3444%

increase in BUN by 1.8 or more mmol/L (5 or more mg/dL) after IV ﬂuld
hvdranon : ‘

hypocalcemia (serum- calcium < 2.0 mmol/L (<8.0 mg/dL))
hypoxemia (POi < 60 mmHg)

Base deficit > 4 Meq/L

.Estimated fluid sequestration > 6 L

The criteria for point assignment is ‘that a certain breakpoint be met at

anytime during that 48 hour period, so that in some situations it can be calculated
shortly after admission. It is applicable to both biliary and alcoholic parnicreatitis.

[nterpretation

Or

If the score e>3, severe pancreatitis likély.

If the score < 3, severe pancreatitis is unlikely
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e Score0 to 2 2% mortality -
. Score to 4 15% mortality
e Score 5 to 61 40% mortality
e Score 7 to 8: 100% mortahty

'Glasgow Crxtena

Glasgows criteria: The original system ‘used 9 data elements. This was
subsequently ‘modified to 8 data elements, with removal of assessment for
transammase leve]s (elther AST (S(JO'I) or ALT (SGPT) greater than 100 U/L).

B OnAdm1sswn -

1. Age >55 yrs
2 WBC Count >15 xlO"/L .

‘v 3 | Blood GluLose >200 mg/dL (No Dlabetlc History)
4;-- v'Serum'Urea >16 mmol/L ( No response to IV fluids)
5. Artenal Oxygen Saturation <76 mmHg

Wlthm 48 hours

1. Se_rum.;:Calcium <2 mmol/L

Serum ‘Albumin <34 g/L

2
. 3. LDH 3219 units/L
'4

AST/ALT‘ 96 units/L

COMPLICAI‘IONS
Acute (earlv) complications of pancreatms include
. shock » _
. hvpocalcemla (low blood calcium),
. vh1gh b‘lood glucose,

. dehydratlon, and kidney failure (resulting from inadequate blood volume
' which, in turn, may result from a combination of fluid loss from vomiting,
internal bleedmg, or oozing of fluid from the c1rculat10n into the abdominal
cavity in response to the pancreas | mﬂammatlon a phenomenon known
as Third Spacing).

-e Respxratorv complications are frequenl and are major contributors to the
: mortahty of pancreatitis. Some-degree of pleural effusion is almost
Lblqultous in pancreatitis, Some or all of the lungs may collapse
(atelectasis) as a result of the shallow breathing which occurs because of
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the abdominal pain. Pneumonitis may occur as a result of panprehﬁc
cnzymes directly damaging the lung, or simply as a final common pathway
response to any major insult to the body (i.e., ARDS or Acute Resﬁirato‘ry
Distress Syndrome). '

» Likewise, SIRS (Systenﬁé inflammatory response syndrome) may' ensue.

¢ Infection of the inflamed pancreatic bed can occur at any time during the
course of the disease. In fact, in cases of severe hemorrhagic pancreatitis,
antibiotics should be given prophylactically. ’

Late Complications

Late complications include recﬁrteht pancreatitis and the development_bf
pancreatic pseudocysts. A pancreatic pseudocyst is essentially a collection of
pancreatic secretions which has been walled off by scar and i.nf_lammatbrfl: tissue.
Pseudocysts may cause pain, may become infected, may rupture and hemp'rrhage,
may press on and block structures such as the bile duct, thereby le'ading'._to
jaundice, and may even migrate around the'abdomen. - ‘

TREATMENT - ’

The treatment of pancreatitis will, of course, depend on the sevef_ity of the
pancreatitis itself. Still, general principles apply and include: N

1. Provision of pain relief. In the past this was done preferenfifé-in with
meperidine (Demerol), but it is now not thought to be superio_f to: any
narcotic analgesic. Indeed, given meperidine’s generally poor 'analgésic;
charactersitics and its high potential for toxicity, it should not be used for

the treatment of the pain of pancreatitis. The preferred ariélgesic is

morphine for acute pancreatitis.

Provision of adequate replacement fluids and salts (intravenously). -

N

3. Limitation of oral intake (with dietary fat restriction the most ﬁhpqx_:tant

point). NG tube feeding is the preferred method to avoid pancreatic

stimulation and possible infection complications caused by bowel flora.

4. Monitoring and assessment for, and treatment of, tl‘_\‘e various cqrhplications
listed above. ot TR

ul

ERCP if gal]stoné pancreatitis’

Y

When necrotizing pancreatitis ensues and the patient shows signs of |
infection, it 1s imperative to start antibioties such as Imipenem due:to the high |

penetration of the drug in the pancreas. Floroquinolone + metroni_dazolé is another
{reatment option. . . S '

-~
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STUDENT ACTIVITY

Dieteties

1. ,Discuss_ Eh.e C’H,aracteristics of Cholelithiasis.

* NOTES -

2. Outline the basic causes of Pancreatitis.,

| 5. 7 SUMMARY

118  Self-Insiructional Material

Jaundlce, also known as icterus (attributive adjective: icteric), isa yellowish
discolouration of the skin, the conjunctival membranes over the sclerae
(whites of the eyes), and other mucous membranes caused by
hyperbilirubinemia (increased levels of bilirubin in the blood).

Hepahhs (plural hepatitides) implies injury to the liver characterized by
the presence of inflammatory cells in the tissue of the organ. The name is
from ancient Greek hepar, the root bemg hepat- meamng liver, and suffix

©-itis, meanmg “inflammation”.

ClIl’hOS.lS is a consequence of chronic liver disease characterized by
replacernent of liver tissue by fibrous scar tissue as well as regenerative
nodules (Jumps that occur as a result'of a process in which damaged tissue
is regenerated), leading to progressive loss of liver function.

- Clrrh051s has many possible causes; sometimes more than one cause is

present’ in the same patient. In the Western World, chronic alcoholism
and hep_anhs C are the most common causes.
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In medicine, gallstones (cholehths) are crystalline bodles formed w1thm
the body by accretion or concretion of normal or aonormal bxle
components.

Pancreatitis is inflammation of the pancreas that can occur m two very
different forms. Acute pancreatitis is sudden while chronic pancreatitis |

“is characterized by recurring or persistent abdominal pain w1th or w1th-
out steatorrhea or diabetes mellitus.” : :

5.8 GLOSSARY

Jaundice: also known as icterus is a yellow1sh discolouration of the skm,
the conjunctival membranes over the sclerae (whites of the eyes), and
other mucous membranes caused by increased levels of blhrubm in the
blood.

Hepatitis: implies injury to the liver characterized by. the presence of
mflammatory cells in the tissue of the organ. '

Cirrhosis: it is a comsequence of chronic liver disease characterlzed by
replacement of liver tissue by fibrous scar tissue as well as regeneratxve
nodules.

Gallstones (Choleliths): they are crystalline bodies formed w1thm the
body by accretion or concretion of normal or abnormal bile components

Pancreatitis: it is inflammation of the pancreas that can occur in two
very different forms. Acute pancreatitis is sudden while chromc pancre-
atitis “is characterized by recurring or persistent abdominal pam thh or
withoul steatorrhoea or diabetes mellitus.”

What are the signs and symptoms of Jaundice?

5.9 REVIEW QUESTIONS
1.
2. How is Jaundice treated?
3. Discuss the diagnosis of Hapatitis.
4. What are the primary causes of Cirrhosis?
5. How is Cirrhosis treated?
6. Outline the diet plan for a patient of Cirrhosis.
7.

What are the complication_é of Pancreatitis? - -

5.10 FURTHER READINGS

Wilson Fisher, Principles of Nutrit‘ioh, Wilen Easten Pvt. Lid.

Economics of Health and Nutrition .by Rani, Gopal Publications. -
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