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Edilorial
ETHICS IN CLINICAL PRACTICE

Surg Capt ARUN BEHL, VSM

ABSTRACT

The outcome of patient care can be improved by efforts made to secure informed consent of the patient. This also
helps avoid ethical conllicts, confusion, and misunderstanding between patients and physicians. Clinical ethics
should be an integral part of medical education at all levels in medical colleges, during residency, and in continuing
education. In India, with consumer courts increasingly interfering with a result-oriented demand of the lay
population' it is time to increase general awareness and incorporate such issues in the training of medical oflicers
of the Armed Forces at some level to avoid the ignominy of litigation.

KEY WORDS : Medical ethics, Teaching.

INTRODUCTION

I'n recent years, attention to ethical issues in

I clinical medicine has increased because of pro-
Lfound changes both in medicine and in society.
Among the many factors causing the increased
prominence of ethics in medicine are an unprece-
dented growth in scientific knowledge, expansion in
the availability and efficacy of medical technologies
at various levels of expertise, a more equitable rela-
tionship between patients and physicians and an
increasing pressure to contain spiraling costs. To-
day, professions are recognised as a characteristic of
the modern world just as crafts were in ancient
times. Professions are avocations subject to theoreti-
cal analysis, and the conclusions from the analysis
modify the activities of the profession. This kind of
analysis and its influence on the activities of the
profession differentiates a profession from an avo-
cation or occupation. Increasing specialization led
to the birth of professions. Additional requirements
ofany profession are objective standards ofcompe-
tence such as licensing certification and ethics. Ethi-
cal codes are the major characteristic that
differentiates a profession from an occupation. Sus-
taining this code of ethics as the profession matures
is a major challenge of our times.

Ethics is a branch of philosophy that examines
rights and wrongs, what should or ought to be done.

Dunstan et al defined clinical ethics as "the obliga-
tions of moral nature which govern the practice of
medicine". Clinical ethics refers to the application
of the science and understanding of morality in the
field of medicine and health sciences. The goal of
clinical ethics is to improve the equality of patient
care. Ethics is central to clinical .medicine for two
reasons. Firstly, ethical considerations cannot be
avoided when physicians and patients must choose
what ought to be done from among the many things
that can be done for a patient in a particular clinical
situation. Secondly, the concept of good clinical
medicine implies that both technical and ethical
considerations are taken into account.

The oldest (more than 2500 years old) medical
code is the Hippocratic Corpus, otherwise knows as
the Hippocratic oath, which contains several ele-
ments emphasizing the commitment to the well-be-
ing of patients. From the days of Hippocrates, medi-
cal ethics has developed over the centuries altered
by religion, social change, and behavior of physi-
cians and patients. Human rights movements too
have influenced medical ethics. A fundamental con-
cept of the human rights movements is that decisions
are made autonomously by informed patients. Hu-
man rights today are a dominant force in society and

Classified Specialist Surgery and Oncosurgery,.INHs ASVIM, Colaba, Mumbai - 400 005.
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have substantial positive implications for health care
and medical ethics.

The American Medical Association (AMA) for-
mulated an ethics code in 1847. This code has un-
dergone many revisions since that time, the most
recent being in 1998. A significant change in the
recent version has been broadening the code beyond
the Hippocratic commitment to exclusively benefit
the patient. The recent versions include responsibil-
ity for the interest of society, physician rights, and
duties and benefits in addition to basic principles of

standards ofconduct for the "essentials ofhonorable

behavior for the physician". The founders of the

American College of Surgeons, Chicago, strongly

emphasized the fellowship pledge. It was suggested

that technically able but unethical surgeons should
not be admitted to membership. For several decades,
the American College of Surgeon's central judiciary

committee has diligently maintained oversight of

standards and discipline. The Board of Regents has

published several statements on positions deemed
proper for the ethical practice of surgery. The fel-

lowship pledge of the American College of Sur-
geons states, "I pledge myselfto pursue the practice

of surgery with honesty and to place the welfare and

rights ofthe patient above all else". Faithful adher-

ence to such a pledge will do more to maintain the

reputation of our profbssion than many pages of
philosophical thought.

ln 1997 , the Senate of Great Britain and Ireland
published a short guide to medical ethics and law

entitled The Surgeon's Duty of Care. The document

has general and specific guidelines. As with most

modern consensus statements on the ethics of medi-

cine, it emphasizes patient's rights. Similarly, the

Council of Medical Specialty Societies in the United

States has recently developed a consensus statement

on the ethics of medicine. This document addresses

the dilemma all physicians are facing in balancing
patient responsibility with constraints of managed

care and community-based health care. Clinical eth-

ics is based on the belief that medicine is an inher-

ently moral enterprise. Sick persons ask physicians
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to help them get better and physicians profess to be
morally committed and technically competent to
help the sick. This moral structure is revealed in the
process of physician-patient accommodation,
wherein a joint decision is reached that a patient
places his or her care in the physician's hands and
the physician affirms his or her ability to care for the
patient.

There are several principles of ethics currently
embraced by the medical profession. These include
autonomy, beneficence, fidelity, justice, and utility.
Autonomy refers to respect for a person's self-deter-
mination, leading to a patient's wishes regarding

treatment choice. Beneficence means doing good to
pat)ents. Fidelity emphasizes faithfulness to a phy-

sician's duties and obligations. Justice dictates that
a physician's decision on patient treatment is made
fairly and impartially. Utility implies that physi-

cian's actions should yield gocd results, achieving
maximum benefits for the patients without wasting

resource.

TEACHING MEDICAL ETHICS

The principalloal of teaching clinical ethics is to
improve the quality of patient care in terms of both
the process and outcome of care. The necessity for

the teaching of clinical ethics rests in the fact that
any serious decision making involves two compo-
nents : a technical decision requiring the application
of knowledge of basic and clinical sciences to the
patient's present problems, and a moral component

demanding that the technically correct decision is

also morally defensible. The technical component
tells us what can be done, the moral component,
what ought to be done for the patient. The intermin-
gling of the technical and moral dimensions in medi-
cal decisions puts emphasis on shared decision mak-
ing; that is, on making decisions with, as well as for,
the patient.

Because clinical ethics is so essential to medical
practice, it should be an integral part of medical
education at all levels in medical colleges, in the
residency programme, and in continuing medical
education thereafter. During the past two decades,

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2



clinical ethics teaching and research programs have

developed. Most medical colleges in North America

offer pre-clinical courses in medical ethics, several
have programs during clinical years, and some offer
postgraduate training.

In Tomorrow's Doctors,Britain's General Medi-

cal Council initiated a reform in medical education.

One aspect of this reform is that medical ethics and
law should constitute one of the core components of
the medical curriculum. Thus, all medical students
should acquire a knowledge and understanding of
"ethical and legal issues relevant to the practice of

medicine" and an ability "to understand and analyze

ethical problems so as to enable patients, their fami-
lies, society, and the physician to have proper regard
to such problems in reaching decisions". Teachers
and medical ethics and law in medical schools
throughout the United Kingdom have proposed a
minimal core undergraduate program of work that

they believe to be consistent with the stated objec-
tive of the General Medical Council. The consensus
statement outlines a core list of topics under 12
themes:

a. Informed consent and refusal of treatment.

b. The clinical relationship, meaning truthfulness,
trust, and good communication.

c. Confidentiality and good clinical practice.

d. Medical research

e. Human reproduction

f. The "new genetics"

g. Children

h. Mental disorders and disabilities

i. Life, death, dying, and killing vulnerabilities
created by the duties of physicians and medical
students

j. Resource allocation rights.

The general requirements of The American
Medical Associations Accreditation Council for
Graduate Medical Education specifically require all
residency programs to include education in medical
ethics. However, most residencies in general sur-

Jour. Marine Medical Society, Jul-Dec 2000, Vol. 2, No. 2

gery do not include ethics instruction as part of therr

ongoing, regular educational schedule. It is clear
that both cognitive and behavioral aspects ofethics
have to be taught. These in turn depend on the
character of the physician who will be applying
these ethical skills. The cognitive aspects of teach-
ing include the skills of ethical analysis and a famili-

arity with the literature and the research methodolo-
gies. The behavioral aspects require that well-

trained clinicians be able to apply cognitive
knowledge to the care of patients. Also, medical
colleges should be concerned about character for-
mation in their trainees.

In India, however, we who have been through the
entire rote know that there is no such training im-
parted at any level and that what one learns is all
along the way, during years of clinical practice.

Some concepts may be correct while some may well

be off the target. Hence the need to formalise this
concept and impart training at all levels.

COGNITIVE SKILLS

The necessary and teachable cognitive skills in-
clude recognition and definition ofthe ethical issue
or problem; identification of the principles, duties,
or obligations involved; clarification of real or po-

tential conflicts among principles and ways of re-

solving such conflicts; and attainment of a moral
choice. Also needed are the skills to identify the
possible objections and the reasons for them and to
formulate counter arguments and modify the deci-
sion on the basis of these considerations, if neces-
sary, There is an orderly way to work up an ethical
problem, just as there is an orderly way to make a
differential diagnosis and select a method of man-
agement. The process ofanalysis ofa clinical ethical
dilemma is as orderly as the process of clinical
evaluation and it can be readily taught. Tertiary care
management especially in multi disciplinary hospi-
tals and more so in oncology is daily fraught with
many such decision making requiring these skills.

BEHAVIORAL SKILLS

To be effective in caring for patients, clinicians
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must have behavioral skills that are necessary to put

their knowledge to work. A physician who knows

the legal and ethical requirements of writing an
order not to attempt resuscitation would be expected
to know how and when to approach patients and
families in a thoughtful and sensitive way and initi-
ate discussions about 'Do Not Attempt to Resusci-
tate status'. Instruction in the behavioral skills of
clinical ethics requires teaching and role modeling
by experienced clinicians who can demonstrate the
skills in practice. Students should have the opportu-
nity to practice these skills under supervision of
experienced clinicians. Surgeons are potent role
models for junior medical professionals. Thus, it is
important that the surgeons effectively model the
behavioral skills of clinical ethics.

CHARACTER DEVELOPMENT

Ethics require that a physician be a person of
character, one who can be expected habitually to act
in a patient's best interest when no one is watching.
Trust is essential in this healing relationship. The
values or principles physicians choose, the theory of
ethics they advocate, and the way they interpret their
relationship with the patient will shape the ethical
decisions they make.

For medical students, residents and fellows,

clinical ethics can best be taught in the same way as
clinical medicine by supervised experience, in-
creased responsibility, and discussion in rounds.
Medical practitioners who had courses in medical
ethics perceive themselves better prepared to deal
with the ethical choices they need to make in their
daily practice. They also appreciate the need to
update themselves in medical ethics.

Many hospitals now have ethics committees.
Ethics committees can serve several functions : they
can educate staff, set institutional policy, provide a
mechanism for the review and resolution of cases
involving conflicts, and influence patient care deci-

sion making. Ethical committees could improve
clinical-ethical decision making by educating the
hospital staff and by developing rational and sensi-
tive institutional policy on ethical matters, such as

94

brain death, do not attempt to resuscitate orders, and
organ transplantatiod.

Sound ethical analysis in clinical settings relies
on a foundation of trust between the patient and
physician. Crucial components in the analysis of any
ethical issue include an understanding by both par-

ties of medical and scientific facts, the preferences,

values, and goals of both the physician and the
patient, and external constraints such as cost and
limited resources. Defining medical indication is
definitely the physician's domain. The physician's

obligation based on training, experience, knowl-

edge, andjudgment is to suggest diagnostic proce-

dures and treatment options as well as a preferred

treatment choice. Patient preferences represent em-
phasis on free patient choice and the legal doctrine
of informed consent. In the past, medical indications
and patient preferences generally determined the
outcome and the decision that was reached by the
patient and the physician. In recent years, however,
extemal factors are influencing the decisions. The
three central ethical aspects of modem medical prac-

tice are clinical competence, respect for patients and
their health care decisions, and respecting the sanc-
tity of the patients' need in the face of external
pressures in a changing social, economic, and politi-

cal climate.

CLINICAL COMPETENCE

Clinical practice has always been a unique blend
of technical proficiency and ethical sensitivity,
which together constitute the clinician's art. The
physician's relationship to the patient is based on
specific technical training and competency, which

is used to cure or relieve patients' illnesses or dis-
eases and to help them in overcoming fear, pain, and
suffering. The physician becomes involved in the
patient's problem. Physicians are personally ac-
countable to their patients.

RESPECT FOR PATIENTS'HEALTH CARE
DECISIONS

In recent decades, the relationship between pa-

tients and physicians have been evolving from one

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2



characterized by paternalism, in which physicians

made decisions for patients according to their pro-

fessional values, to a more equal relationship of

shared decision making, in which physicians pro-

vide information that allows competent adult pa-

tients to make their own choices, refened to as
"informed consent". Informed consent has four key

components : disclosure, competency, comprehen-

sion. and voluntariness.

Disclosure means the physician tells the patient

about the diagnosis, prognosis, risks, and benefits
associated with possible treatment options. Patients

are entitled to enough information to enable them to
ask reasonable questions about their options. Com-
petency means that the patient is able to understand
relevant information, appreciate his or her needs and
values, use information rationally and then make

treatment choices. Comprehension refers to the re-
quirement that patients understand the information

that is given to them and that physicians make a

reasonable effort to enable them to do so. Voluntari-
ness means that the patient chooses freely without

coercion.

Informed consent does notjust refer to a patient's

signature on a consent form. It is a process ofcon-
tinuous communication and dialogue between the
physician and the patient. The outcome of care can

be improved by efforts made to secure consent.
Empowering patients to participate in decision mak-
ing has been associated with beneficial outcomes in
many chronic diseases. Compliance is improved by
informing patients about their options and maintain-
ing open and full communication with them.

MAINTAINING THE SANCTITY OF PA.
TMNTS' NEEDS

Escalating and uncontrollable health costs are

enforcing health care reform. The goals of providing

universal access to high-quality and cost-effective
health care could be achieved by reducing adminis-

trative costs, using outcome data to rationalize serv-
ices, and developing clinical guidelines. To reduce
costs, it may be necessary to restrict services with

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

marginal benefits; it may also require some restric-

tion on both the patient's and physician's freedom

of choice to make individual clinical decisions.

FUTURETRENDS

New ethical issues are now arising in different

areas; e.g., in the rapidly expanding area ofpalliative

care, reproductive biology, gene therapy, genetic

engineering, etc. The future direction of clinical
ethics will be shaped by the socio-cultural forces,
medical technology revolution, growing concept of
patient autonomy, and litiginous spirit of the time.
Areas in which clinical ethics will play an important
role in the future include biomedical technology
research, especially related to genetic engineering,
reproductive biology, and gene therapy; develop-
ment and maturation of the professional discipline;
resource allocation for health policy planning, fi-

nances, and human resources; goals; priority setting;
public education about patients' rights and respon-

sibility; concepts of biomedical ethics to avoid ethi-
cal conflicts, confusion, and misunderstanding be-
tween patients and physicians; and remodeling of
the physician-patient relationships with a gradual

shift from traditional patemalism to a patient-cen-

tered model.

Biomedical ethics has focused largely on the
individual patient in an acute medical setting. In the
future, it must also take on the perspective of pre-

ventive and public health medicine. Strategies for
public education must be developed. It must provide

data and analyses on which public policy can be

based, and provide mechanisms for public partici-
pation. Preventing ethical conflict, confusion, and
misunderstanding is similar to preventing or con-
taining chronic illness. Preventive ethics is less ex-
pensive, more effective, and less traumatic emotion-

ally than litigation or misunderstanding between
physicians, patients, and families. Hence the in-

creasing need to include this facet at various levels

in medical education in our setup for patient satisfy-
ing deliverance of medical-care.
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Original Article
AUTOLOGOUS TRANSFUSION :
THE INHS ASVINI EXPERIENCE

Surg Capt MK GUPTA*, Surg Lt Cdr CN CHAUDHARI*,
Lt Col MN MISHRA**

ABSTRACT

Preoperative autologous transfusion has gained popularity worldwide over the last decade following public
awareness on transfusion transmitted diseases especially HIV. We have carried out a retrospective study to
evaluate the use of this modality in INHS Asvini spanning the period Jan 1996 to Apr 2000. A total of 88 units of
whole blood were collected for autologous transfusion, accounting for l.64Vo of total collections at the Blood
Transfusion Department (BTD) during this period. An analysis of the patient and surgery related variables that
have dictated the use ofautologous transfusion in INHS Asvini over the past four years is presented. It is felt that
preoperative autologous donation (PAD) is not used frequently enough and that there is a necessity to educate
and encourage the use of autologous blood transfusion.

KEY WORDS : Preoperative autologus donation; autologous transfusion

INTRODUCTION

A utologous blood donation is becoming a

A popular technique in patients undergoing
L lelective surgery because of intense media
coverage on AIDS and other transfusion transmitted
diseases. Pre operative autologous transfusion is a
process of collection of blood before an elective
surgery and retransfusion of this same unit to the
donor later []. It is much safer than homologous
transfusion since risks such as infections, alloimmu-
nization, graft versus host disease (GVHD) and im-
munosuppression are avoided [2]. Autologous
transfusion has been used in a variety of surgical
settings such as orthopedics, gynecology, elective
general surgery and in oncosurgical practice [3-5].
In a study by Dhot et aI atthe Armed Forces Medical
College, the frequency of PAD was seen to be3.947o
[6]. On the other hand, approximately 67o of all
blood collected by American Association of Blood
Banks in 1990 was for autologous use [7]. The
present study was undertaken to assess the fre-
quency of autologous transfusion in INHS Asvini
during the 52 months period from Jan 1996 to Apr
2000. We present an analysis of the various aspects

ofautologous transfusion in our setup.

MATERIALS AND METHODS

The records of the BTD, INHS Asvini for the
period Jan 1996 to Apr 2000 were scrutinized and
all cases of autologous transfusion were studied. All
these patients had been bled and their blood
screened as per guidelines of the Director General
Health Services [9]. Various parameters were tabu-
lated and analysed to sort the data. These included
patient particulars such as age and sex, medical
history, details of surgical procedures, and actual
numbers of autologous transfusions undertaken.

RESULTS

Of the total collection of 3166 units of whole

blood during the period Jan 1996 to Apr 2000, 88
(1 .647o) were preoperative autologous donations.
The frequency of PAD was highest in 1998. The
year wise distribution of PAD is shown in Table l.
Of the 88 donors, 62 (70.45Vo) were males and 26
(29.55Vo) were females. The patients ranged from
l8 to 73 years of age. The age-wise distribution of

*Sr. Adv. in Pathology: -Graded 
Specialist Pathology; +*Classified Specialist Pathology, INHS Asvini, Colaba, Mumbai 400 005.

Jour. Marine Medical Society, Jul-Dec 2000, Vol. 2, No. 296



TABLE 1

Year-wise blood donation pattern

TABLE 2

Service status of autologous blood donors (n=88)

Year Total Blood Number of autologous
transfusion (n) transfusion (7o)

StatuVService Army Naty Air force

t996

t997

1998

1999

20fi) (upto April)

1576

I 136

I 1 6 1

t062

434

0l (0.06)

28 (2.46)

35 (3.01)

l9 (1.7e)

05 (1 .16)

Servingofficers 2(2.27)

Other ranks 15 ( l ' l  .41,

Families (F) 4 (4.54)

Retired (P and F) 9 (10.22)

I  (1 . r3)  Ni l
l l (12.s0)  8(9.0e)
18 (20.4s) 3 (3.40)
7 (7.95) 2 (2.2't)

Total 53'tO 88 (1.64)

<20 20-29 yi-39 &49 50-59 fi49 >70

Fig. I : Age-wise distribution of donors

these donors is shown in Fig. l' The highest number

of PAD was from patients in the third decade of life
(23.86Vo) followedty those in the age group 50-59
years (20.5Vo). Service-wise break down of the pa-

tients is shown in Table 2. Approximately 70Vo of

the patients were serving personnel and their fami-

lies. Only 3.4lVo of the autologous donations were

from officers. The remaining patients comprised of

civilians, and ex-servicemen and their families.

Nearly 187o ofautologous donors were Rh-nega-

tive. Blood group wise distribution is shown in

Table 3. All patients tested negative for HIV, Hepa-

titis B virus surface antigen and VDRL tests. Of the

88 units, 84 were single unit collections, while two

donors donated two units each. This was achieved

by bleeding these two donors on codsecutive weeks.

The maximum numbers of PADs were for ortho-
pedic cases (47.72Vo) followed by general surgery

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

Figures in parentheses represent percentages.
Eight (9.09%) were civilians

TABLE 3

Blood group wise distribution ofautologous donors

ABO Rh positive Rh negative

A

n
AB

o

22(2s.W)
ls (r7.05)
12 (t3.s)
23 (26.14')

0 l  ( 1 . 1 4 )

07 (7.95)

02 (2.27)

06 (6.82)

Total 72 (8r.82) l 6  ( 1 8 . 1 8 )

TABLE 4

Speciality wise breakdown of autologous donors

Speciality Number of donors (7o)

Orthopedics

General surgery

Urosurgery

Gynecology

ENT

42
26
t 2
05
03

4't.72
29.55
t3.u
s.68
3.41

(29.55Vo), urosurgery 03.64Vo), gynecology
(5.68 7o) and ENT cases (3.4 | Vo) (Table 4). Fi fty-one

units (5870) were transfused back to the respective

donors. Thus, there were 37 cases where the need

for transfusion was envisaged prior to their surgery

but who did not required transfusion. These units

were therefore added to the pool of units in the BTD

for use in other cases, with the written permission of

the donors.

DISCUSSION

Autologous blood transfusion is a safe alternative

to allogeneic transfusions in the present era of AIDS,

Hepatitis B and Hepatitis C [0]. The frequency of
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PAD in INHS Asvini - a tertiary care hospital has

ranged from 0.067o in 1996 to 3.Ol%o of all transfu-
sions in 1998. Our results have been compared with
two other studies carried out in Armed Forces Hos-
pitals [6,10]. We found an increased trend towards
autologou$ transfusions till 1998, after which the
frequency has dropped in INHS Asvini. This is in

contrast to the data from two other Service centers.
where no such decline in PAD was seen due to a high
level of motivation and awareness among the medi-

cal fraternity t6,l0l.

The male preponderance in our study (62188) is

in agreement with finding of Dhot et al 16l but is in
contrast to the data presented by Gokhale et alIl0)
whereTTVo (27135) of autologous donors were fe-
males. This can be explained on the basis that almost
all these females had undersone elective cholecvs-
tectomy.

Autologous transfusions are helpful in persons

with rare blood groups since the availability of blood
for these individuals is restricted. In the present

study, l8.l87o ofautologous collections were from
patients with Rh negative blood groups. The prac-

tice of preoperative autologous donation must cer-
tainly be encouraged in such subjects since it will

tremendously help overcome shortage of blood. In

our study, orthopedic surgery accounted for 47 .'72Vo
of all autologous donations while general surgery

accounted for 29.55Vo (Fig. 2). In the study by Dhot

et al 16l patients undergoing urosurgery accounted

for the maximum number of autologous transfu-

sions. In our series only 5.68Vo ofthe patients from

Obstetrics and Gynecology opted for autologous

donations, in contrast to 24.4Vo reported by Dhot et
al 16l.

There is no age bar on autologous donations since

most patients who are deemed fit for elective sur-
gery are certainly fit for blood donation. However,

contraindications to autologous transfusions stated

in literature include hypertension, anemia (hemo-

globin less than I l gm%o), infections and pre-

eclampsia. Our oldest donor was 73 years old and
had no problems during autologous donation. This
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is in keeping with the findings of Beck er a/ [ I I ] who
observed no significant differences among donors
between 66-75 years as compared to those between
18-65 years. Fifty-one units (57.95Vo) were actually
transfused back to the same donor in the present

study. This rate is higher than that reported by Dhot
et al (27.5Vo) [6] and Wallace et al (54Vo) Il2l.

We conclude that this safe modality of blood
transfusion has not been used to its full potential.

Thee is an.urgent and pressing need to motivate our
medical community to promote autologous collec-
tions. Further, it might even be advisable to encour-
age collecting multiple [two to five] units rather than
a single unit of whole blood. It is generally agreed
that a single unit ofblood transfusion has hardly any
therapeutic value and must be avoided [10,11]. In
fact, Gargano et al ll3l have advocated the use of
erythropoietin and ferrous gluconate to raise hemo-
globin levels in cases donating multiple such units
for autologous transfusion. The aim of this paper is

to attract the attention of our medical fraternity to
make greater use of PAD in view the safety and
benefits it encompasses.
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HYPERBARIC OXYGEN THERAPY IN
ACUTE VIRAL HEPATITIS

Surg Cdr B SUDARSAN*, Lt Col PG KUMAR+,
Surg Capt S NANGPAL#, Surg Cmde PS VALDIYA**

ABSTRACT

Parenchymal liver diseases are of diverse aetiology, acute viral hepatitis being the most common among these.
Most cases of acute hepatitis resolve spontaneously. In a few patients, however, there may be progression to
fulminant hepatitis, hepatic failure and/or cirrhosis. Various treatment modalities, have been attempted in the
presence of such complications However, no consistent results have been obtained with these modalities,

Hyperbaric oxygen therapy (HBOT), a procedure in which a patient receives 1007o oxygen intermittently in a
specialized chamber at more than one atmosphere pressure, is of proven benefit in a number of infectious and
non-infectious pathologies. We have used HBOT in cohort of patients of acute viral hepatitis who had shown a
deteriorating clinical course. The results were very encouraging in that the patients showed symptomatic
improvement from the very first day of HBOT. Further, objective evidence was soon forthcoming with disappear-
ance of encephalopathic features, resolution of ascites, fall in serum bilirubin and transaminase levels, and
correction of prothrombin time.

KEY WORDS : HBOT. Liver

AIM bilirubin levels more than 10 mgEowere included in
the study. Extrahepatic cholestatis was excluded in
all these subjects by clinicdl examination, laboratory
parameters and abdominal sonogram. The patients

were stratified into three groups based on extent of
hyperbilirubinemia, viz. Group I with a serum

bilirubin of l0-19 mg7o, Group II with serum biliru-
bin levels between 2O-29 mg%o, and Group III with
bilirubin levels 30 mg%o and above. In each group,

subjects were divided into control and treatment
arrns. Test and control patients were matched by age

and biochemically as far as possible. Patients se-
Iected for treatment underwent a chest skiagram to
look for emphysematous bullae, the presence of
which would preclude HBOT. Patients with otitis
media, previous myocardial infarction or history of
ischemic heart disease, and with acute pulmonary

infections were excluded from the study. In addi-
tion, all patients continued to receive conventional

treatment. Patient particulars with respect to symp-

yperbaric oxygen therapy (HBOT) is a pro-
cedure in which a patient receives 1007o
oxygen intermittently at more than one at-

mospheric pressure in a specialized chamber.
HBOT has been seen to be a promising therapeutic
modality in a number of varied diseases. Acute viral
hepatitis (AVH) is the most common parenchymal
liver disease. Although most patients with AVH
show spontaneous resolution and recovery, a frac-
tion go on to develop complications such as fulmi-
nant hepatitis, hepatic failure and/or cirrhosis. In
such cases, outcomes are poor and no therapy has
shown consistent response. We have undertaken
HBOT in a cohort of patients with a complicated
course of AVH with a view to analyze its therapeutic
efficacy and utility in this clinical setting.

MATERIALS AND METHODS

Patient selection :

A total of 28 consecutive patients with serum

*Classified Specialist; +Ex. Post Graduate Trainee (Medicine); #Sr. Adv., Marine Medicine; **Director, Institute of Naval Medicine,
Colaba, Mumbai - 400 005.
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tomatology, vital parameters, liver and spleen size,
biochemical parameters, and HbsAg status were
tabulated.

HBOT protocol

Both mono and multi-place chambers were used
to administer hyperbaric oxygen therapy. On the
first day, oxygen at2.2 ATA was administered for
30 minutes in order to give the patient a feel of the
new environment and also to look for any side
effects pertaining to HBOT. Unwilling and claustro-
phobic patients, and those who showed signs of
oxygen toxicity such as substemal discomfort,
cough, dyspnoea, and initability were excluded
from the study. Patients who complained of earache
underwent myringotomy to prevent ear barotrauma.
Patients who were finally selected for treatment .
received HBOT at 2.8 ATA for 60 min dailv for a
period of 15 to 20 days.

RESULTS AND OBSERVATIONS

A total of 28 patients with acute viral hepatitis.
were accrued for study, of which 14 served as a
control population while the remaining 14 were
selectpd for HBOT. Most of the patients were in
their third or fourth decades of life, with six being
below 20 years of age and two being over forty
years. There were l0 HBsAg positive subjects
(33Vo), five of whom were selected for HBOT. Se-
rum bilirubin, transaminases and alkaline phos-
phatase levels were assessed at weekly intervals for
the two weeks of therapy and are tabulated group-
wise (Tables I -3). The rate of fall of serum bilirubin
and transaminases was faster following HBOT ther-
apy this fall was greater over the first seven days
than in the subsequent week. The rate of fall in
serum bilirubin levels was maximal in Groups I and
III. Further, serum bilirubin levels decreased at a
faster rate than transaminases. The rate of fall of
alkaline phosphatase levels was significant in
Groups II and III, but not in Group I. HBsAg status
was also assessed at regular intervals in the 10
patients who had initially tested positive. Serocon-
version from a positive to a negative state was

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

considered to be evidence of viral clearance. Ofthe
five HbsAg positive patients who were given
HBOT, mean time to achieve vial clearance was
29.4 days as compared to a mean of 43.5 days in
control untreated subjects (p < 0.05). Further, in
HBsAg positive subjects, the average duration of
hospital stay was also significantly lower in patients
treated with HBOT than in controls (Table 4),
thereby suggesting an earlier subjective and bio-
chemical improvement. All patients treated with
HBOT tolerated the therapy quite well, and none
manifested any features of oxygen toxicity.

DiSCUSSION

Parenchymal liver diseases are of varied etiolo-
gies and include infective, autoimmune and drug
induced hepatitis. Viral hepatitis continues to be a
serious public health problem in India causing a
considerable morbidity and mortality. Treatment of
acute viral hepatitis remains non-specific and far
from satisfactory in most instances. Various modali-
ties of treatment such as dietary control, antivirals,
plasmapheresis and steroids have been tried without
consistent satisfactory results.

Hyperbaric oxygen therapy is not new to the
medical world and has been successfully used in
varied conditionssuch as anerobic infections, pe-
ripheral vascular diseases, multiple sclerosis, and
liver diseases.l Hunt and associates [2,3] showed
that infected wounds were hypoxic due to a damage
to the microcirculation by the infectious agent or as
a result of endarteritis. This justifies the clinical
rationale for the delivery of increased oxygen loads
in a variety of clinical problems involving ischemia
or impaired oxygen transport. Delivery of high dose
oxygen to the tissue is by way of the respiratory
tract. After haemoglobin is fully saturated, addi-
tional oxygen can only be carried in physical solu-
tion in the plasma (2-vol%o per 760 mm of Hg). By
breathing pure oxygen at a pressure of 3 ATA, it is
possible to provide a total content oxygen of 6-7
voI%o in physical dissolved form in the arterial
blood. This approximates the average arteriovenous
difference and therefore the metabolic demand can
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TABLE I

Group I (Serum bilirubin l0-Xlmg%)

Test - 4 Control - 4
Mean levels After %fall After 15 %f^ll

7 days days
After %tall After 15 %fall
7 days days

Serum bilirubin 14.8
sGoT 257

SGPT 3477
Alkaline 297.4
phosphatase

9.46 36.n% 6.00
183 28.7% t28

265.6 23.@% 216
296 0.@% 2r7

14.11 t2.t5 13.8%
188 205 -9%

(gain)
2703 263 0.7%
341.1 313.1 8.3%

9.7 3r%
165.5 t2%

213 2r%
279 38%

59%
509o

38%
27%

This table shows % fall of serum bilirubin, ransaminases, and alkaline phosphatase over a period of time (after 7 and 15 days) with
and without Hyperbaric oxygen. It is seen that levels ofserum bilirubin and transaminase fell morc in the test grotrp compared to the
control group. No significant change observed in alkaline phosphatase levels.

TABLE2

Group tr (Serum bitirubin 2l-t0mg%)

Tcst - 8 Control - 8
Mean levels %fallStart After

7 days
After 15 %fall

days
ARer thlall After 15 'fofall

7 days days

Serum bilirubin 22.6
sGoT 319
SGPT 488
Alkaline 358
phosphatase

13.8
2t6
300
265

38.93
32

38.52
25.5

9.4
156
238
2tr

58.4 24.4 20.5
51.1 280.5 235.8
5r.2 4.58 4t9

41.06 300 288.4

16.3 33.1
22t.5 29.03
32.58 29.03
22.43 25.3

9.3
15.9
8.5
4

This table depicts the % fall of serum bilirubin, transaminase and alkaline phosphatase with and without hyperbaric oxygen over a pe-
riod oftime. % fall ofall parametcrs in the test group is faster when compared to the conrol group. The rate fall oflevels ofthese pa-
rametcrs is faster during the lst week ofHBO therapy.

TABLE3

Group III (Serun btlirubinS0 mg7o)

Test - 2 Control - 2
Mean levels After %fall After 15

7 days days
%fall Start Alter 'h fall

7 days
Aner l5 'htall

days

Serum bilirubin 33.32
scor 2s0
SGpt 32
Alkaline 29O
phosphpatase

20.8 37j% r3.rs% fi.rs% 33 .29.65
187.5 25.r% 141.5 43.4% 265.7 246.7
382.5 28.r% 228 s8.0% 5s4.2 s09
190 34.4% 139 52.M% 373 341

t0.t5% 259 2t5%
7.4% 219.2 r1.s%
8.t% 408 27.4%
8.5% 253 32.U%

This table depicts the fall of serum bilirubin, transminases and alkaline phosphatasc on test and control group over a period of 15
days. % fall of all parametcn in the test group is faster when compared to the control goup especially during the lst week of HBO
therapy.

be potentially met with this oxygen in physical
solution.

Miniberg er aI used HBOT to treat cirrhosis of
the liver complicated by hepatic failure following
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surgery for portal hypertension [4]. The use ofhy-
perbaric oxygen in these 109 cases resulted in cor-
rection of encephalopathy, improvement in bile se-
cretion, improvement of prothrombin synthesis and

Jour. Marine Medical Society JUI-Dec 2000, Vol.2, No.2



TABLE 4

Average duration of hospital stay in days
tulate that the initial effect of HBOT in acute viral
hepatitis is in reducing canalicular cholestasis, and
with continued therapy, there is an improvement in
hepatocyte vitality since transaminases are released
from damaged hepatocytes or from 'leaky' cell
membranes. The improvement in biochemical indi-

ces was seen to be greater following the first week

of therapy as cilmpared to the subsequent seven
days. This further supports our notion of an initial
reduction in edema and cholestasis followed by
improved oxygenation resulting in hepatocyte re-
covery.

Patients who were HBsAg positive reverted to a
negative status at a much faster rate following
HBOT. This also resulted in a shorter hospital stay
in these individuals. Thus, HBOT may also be of use
in preventing chronic hepatitis B in a setting of
infection with the hepatitis B virus. Further studies
are, however, called for to evaluate the efficacy of
HBOT, if any, in established chronic hepatitis.

In conclusion, we have found HBOT to be of
significant benefit in patients with acute viral hepa-
titis. Long-term studies involving larger cohorts of
patients will help formulate protocols for its use as
a routine in such a clinical setting.
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Test Control

Group I = 4
Group II = 8
Group III = 2

J I

52
59

5 l
7 l
92

disappearance of hyperbilirubinemia. Goulon noted

a totally unexpected improvement in liver function

tests in patients receiving HBOT for hepatic failure

[5]. In cases of viral hepatitis there is an element of
cholestasis which adds to the increasing hyperbiliru-

binemia and deterioration of liver function. Hsu [6]
and Davis [7] have independently postulated that
HBOT may be beneficial in viral hepatitis and have
proposed possible mechanisms forthe same. HBOT
increases dissolved oxygen in the plasma, which

readily diffuses into hypoxic tissues. Increased oxy-
genation results in vasoconstriction at the site result-

ing in a reduction in capillary pressure thereby re-
ducing transudation and thus tissue edema. Reduc-
tion in tissue edema enhances the reabrontion of
extracellularfluid and also relieves the compression
on biliary canaliculi and thereby reduces cholestasis

and oxygen diffusion to the tissue improves with
resultant improvement in liver function. In addition,
HBOT leads to neovascularization and this im-
proved vascularisation may result in a speedy recov-
ery of hepatocytes as well as allow for hepatic
regeneration. Furthermore, HBOT may help elimi-
nation of the virus by modulating the immune sys-
tem.

We have found a significant reduction in biliru-
bin levels following HBOT in our cohort of patients
with acute viral hepatitis. Alkaline phosphatase lev-
els were significantly reduced only in those patients
with greater hyperbilirubinemia. This suggests that
in patients with higher bilirubin levels cholestasis
probably plays an important role and amelioration
of this cholestasis may be responsible for the bene-
ficial action of HBOT in these individuals. The
improvement in transaminases lagged behind the
improvement in bilirubin levels. We therefore pos-
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TUBERCULOSIS IN RENAL TRANSPLANT RECIPIENTS
A DIFFERENT PERSPECTIVE

Lt Col AS NARULA*, Surg Cdr MSN MURTY+,
Surg Capt VK SAXENA, VSM#

ABSTRACT

In a retrospective study of 91 patients who underwent a kidney transplant at our hospital, tuberculosis was
diagnosed in 12 (13.27o) patients. The mean duration from transplant to diagnosis was 7.4 months, (range 3-13
months). The disease was pleuropulmonary in five, skeletal in two, abdominal in two and disseminated in one.
Two patients had pyrexia of unknown origin. The Mantoux test was positive in33.3%o and ELISA for Mycobac-
terium tuberculosis showed a specificity of 90Vo and a sensitivity of 83.37o. All patients were treated for a period
of 12 months. Ten patients received injection streptomycin, isoniazid and ethambutol for first two months followed
by isoniazid, pyrazinamide and ethambutol for a further 10 months. Rifampicin and ciprofloxacin was used in
one patient each for the first two months. One patient died of disseminated tuberculosis. In the other 11 patients
there was no recurrence over a mean follow up of 18.2 months (11-32 months) after completing therapy. We
conclude that there is a high incidence of tuberculosis in renal transplant recipients. ELISA for Mycobacterium
tuberculosis is a sensitive screening test and treatment for l2 months is adequate for post transplant tuberculosis.

KEY WORDS : Tuberculosis, ELISA, post renal transplant infections

pal

tior
Ser
bat
inr
pal

vol

dic
off
pat

wa

stfi

m8
an(
mo
wel
pat

ofl
mo
wh
pic

clo
the
RI,

RI

( l :

yei

clir
in
fer
(J :

(4(
sp

Jo

INTRODUCTION

The use of immunosuppressive drugs in renal

transplant recipients results in major defects in host
defenses and leads to an increased prevalence of a
wide variety of infections []. In the West, little
attention has been given to Mycobacterium infec-
tions compared to opportunistic infections such as
Pneumocystis carinii and cytomegalovirus [2]. In
developing countries like India where the preva-

lence of tuberculosis in general population is l-l.3Vo

[3], the extent of the problem in renal transplant

recipients can be expected to be much higher. Fur-

ther, there may be differences in the clinical presen-

tation of tuberculosis, because of the blunted im-

mune response to infection. The optimum duration.
oftherapy and the role ofchemoprophylaxis in these
patients has been debated [4], butno clearguidelines

are available. We present our experience of tubercu-
losis in renal transplant recipients.

MATERIAL AND METHODS

Medical records of 9l patients transplanted at
INHS Asvini between Jun l99l and Jan 1998 were

reviewed. All patients received a triple drug regimen
consisting of (i) cyclosporine A 6-8 mg/kg/day for
the first one month, reduced by I mg/kg/day/month
to a maintenance dose of 3 mg/kg/day; (ii) azathio-
prine 1.5 mgkg/day, and (iii) prednisolone 30
mg/day for the first one month tapered to 10 mg/day

over next 6 months. Cyclosporine was stopped at l2

to l8 months and thereafter all patients were man-

aged with azathioprine 2.5 mgkg/day and pred-

nisolone l0 mg/kg/day.

The diagnosis of tuberculosis was based on the

followed criteria :

a) Demonstration of acid fast bacilli on smear or

culture of Mycobacterium tuberculosis,

b) Demonstration of caseating granulomas on his-

toloeic examination of tissues.

*Classified Specialist (Medicine and Nephrology); +Classified Medical Specialist and Nephrologist; #Senior Advisor in Surgery and
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c) Therapeutic response to anti tubercular therapy

in patients with non homogeneous opacities on

chest skiagram, lymphocyte-rich exudative
pleural effusions and/or the presence of fever of

undetermined origin where extensive investi-
gations yielded no clue.

Tuberculin testing with 5 IU PPD was done in all

patients considered to have tuberculosis; an indura-

tion grater than 10 mm was taken as positive [5].
Serologic testing by ELISA for IgG and IgM Myco-

bacterium tuberculosis antibody was also carried out

in patients suspected to have tuberculosis. For com-
paring the ELISA results we included 20 healthy

volunteers. The sensitivity, specificity and the pre-

dictive value of the test was determined at two cut

off levels viz: a) when the optical density ratio of the
patients sera with the controls provided with the kit
was l: l and b) when it was 0.6:1.

The treatment protocol consisted of injection

streptomycin 0.75 - I gm/day, tablet ethambutol 15

mgkgl day, tablet pyrazinamide 25 -30 mg/kgl day
and tablet isoniazid 5 mg/kg/day for the first two
months. Thereafter tablet isoniazid and ethambutol
were continued for a further period of l0 months. In
patients who worsened while on therapy, tablet

Ofloxacin 400 mg twice a day was added for two
months. Rifampicin was avoided in those patients

who were on cyclosporine. However, when rifam-
picin was considered necessary, the dose of cy-
closporine was doubled and then adjusted to keep

the whole blood levels between 150-250 ng/ml by
RIA method.

RESULTS

The diagnosis of tuberculosis was made in 12
(l3.2Vo) patients. The mean age of patients was 28.3
years (range 20-30 years) and all were males. The
clinical characteristics of these patients are shown
in Table 1. The common presenting feature was
fever in six (507o) patients and weight loss in four
(33.3Vo) patients. The fever was remittent in four
(4OVo) while two (16.1%o) patients had high grade

spiking fever.

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

TABLE I

Clinical characterislics of patients with post transplant
tuberculosis

Presenting Duration after- Orean involved

Fever

Fever, weight loss

Fever, cough

Weight loss

Fever, weight loss

Lower GI bleed

Ngek pain

Fever

Fever

Weight loss

Ascites

Back ache

2 months

l2 months

4 months

l2 months

7 months

l2 months

4 months

9 months

5 months

13 months

12 months

6 months

lung

lung

lung

pleural effusion

pleural effusion

ileum

cervical vertebrae

at
)re

br
rth
o-
30
ay
t 2

pentoneum

lumber vertebrae

The disease was pleuropulmonary in five, skele-
tal in two, abdominal in two and disseminated in
one. Two patients had undiagnosed pyrexia. The
chest radiograph was abnormal in five patients : two
patients had miliary mottling, one had pulmonary
infiltrates, while pleural effusion was present in two
patients. Pleural fluid examination revealed a lym-
phocyte-rich exudate in these cases.

A positive Mantoux test was seen in four (33.3Vo)

patients. The sensitivity, specificity and predictive

value of IgM ELISA for Mycobacterium tuberculo-
sis at the two cut off points are shown in Table 2.
Ten patients were treated with streptomycin,
isoniazid, ethambutol and pyrazinamide for two
months and isoniazid and ethambutol for a further
10 months. In the remaining two patients one was
given ofloxacin and another rifampicin for the first

two months.

TABLE 2

Sensitivity and specilicity oflgM ELISA in Mycobacterium
tuberculosis

Ratio of OD test Normal controls (20) Patients (12)

n-

d-

ne

nd

serawithcontrots fositive Negatiue fositiue ttegatiue

2
2

l 8

1 8

# l : 1
*.6: I

7

2

OD - Optical density; # Sensitivity - 4l.66Vo; # Specificity -

907o; o *Sensitivity - 83.3Vo;. *Specificity - 90%

5

l0

t05



One patient died of disseminated tuberculosis.
The other eleven have been followed up for 18.2 +

7.1 months (range ll-32 months) after completion
ofantitubercular therapy. There have been no recur-
rences in these patients.

Seven patients had coexisting illnesses including
hepatitis B infection in five, mucocutaneous myco-
sis in there, post transplant diabetes in two and
chronic rejection in one patient.

DISCUSSION

All over the world tuberculosis is encountered
more frequently in renal transplant recipients than
in general population [6]. Unlike in the West where
tuberculosis is reported in 0.67o-2.3%o of transplant
recipients, we diagnosed tuberculosis in 12 (l3.2%o)
patients. A similar high incidence of 9.5-l lVo has
been reported by other transplant centers from India

[5,8]. In renal transplant recipients, tuberculosis is
primary believed to be due to reactivation of a
dormant disease. However, a fresh primary infection
and transmission through a donor kidney has also
been reported [9]. O.ur patients developed tubercu-
losis 3-13 months (mean 7.4 months) after trans-
plant. It was not possible to ascertain the mode of
infection since the pre-transplant status oftuberculin
sensitivity and anti mycobacterial antibody levels
was not available in our patients.

It has been postulated that prednisolone in a
dosage of less than l0 mglday may not have a
significant role to play in reactivation ofthe disease.
However concomitant use of azathioprine and cy-
closporine may not only promote reactivation but
also cause dissemination of the disease and shorten
the interval between transplantation and diagnosis

[10-12]. The cut offline for serological diagnosis is
important since it varies from one geographical area
to another, and must be decided according to control
values in a similar healthy local population. It has
been suggested that this variation is likely due to
environmental mycobacteria causing inapparent in-
fections which leads to cross reactivity with antigens
oftubercle bacilli. In this study when the cutoffratio
of the patients' sera with controls provided with the
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kit was taken as l:l the sensitivity of the test was
4l.66Vo andthe specificity was90%o. However when
the ratio was reduced to 0.6:l the specificity re-
mained the same at90Vo while the sensitivity of the
test more than doubled to83.3Vo. This suggests that
in our country the latter ratio could be a useful
screening test for evidence of tuberculosis in renal
transplant recipients.

There is no set standard on the choice of drugs or
the duration ofanti-tuberculartherapy in renal trans-
plant recipients. Rifampicin and cyclosporine are
both metabolized via the cytochrome p-450 system
in the liver. Thus, rifampicin can enhance cyclospor-
ine metabolism and, by lowering cyclosporine lev-
els, can precipitate rejections [4] as we have seen in
one of our patients. In many studies the duration of
therapy has varied from 9-12 months depending on
the number of drugs used and the degree of dissemi-
nation of the disease [5,8,13,14]. In the present
series, we have found that therapy for one year is
adequate and no recurences have been seen on
follow-up.

Based on the high incidence of tuberculosis in
our country there may be a role for chemoprophy-
laxis. Quiibi et al ll5l have recommended chemo-
prophylaxis in patients with a history of inade-
quately treated tuberculosis, abnormal finding on
chest roentgenogram, a tuberculin test grater than l0
mm, recent contact with persons suffering from
active tuberculosis and in those receiving kidneys
from Mantoux positive donors. However, in view of
the drug interactions with cyclosporine, the risk of
drug induced hepatitis, and the risk of infection with
isoniazid resistant tubercle bacilli there is a need for
prospective studies to identify patients at high risk
for developing tuberculosis in a setting oftransplan-
tation.
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SUTURELESS NON-PHACO CATARACT SURGERY :
A HIGH QUALITY COST EFFECTIVE ALTERNATTVE TO
PHACOEMULSIFICATION

Surg Lt Cdr R VASANTH KUMAR

ABSTRACT

Cataract surgery forms the bulk ofsurgical work load at any eye centre. The conventional extra capsular cataract
extraction (ECCE) with sutures has the disadvantage of delayed visual rehabilitation (approximately 2 months)
and significant astigmatism. Sutureless non-phaco cataract surgery with intraocular lens implantation by
Blumenthal mini-nuc technique was performed on lifty four eyes at this eye centre. Uncorrected visual acuity
equal to or better than 6112 was achieved in 20 eyes (37 Vo) by the 3rd post operative day and in 34 eyes (63Vo) by
the 7th post operative day. The mean induced astigmatism was 1.25 D (+/- 0.5 D) against the rule. Sutureless
non-phaco cataract surgery or normal small incision cataract surgery (SICS) is a viable and alternate technique
to phacoemulsilication with all the advantages of the latter including faster visual rehabilitation and reduced
astigmatism. Inexpensive irutrumentation and cost effectiveness of this procedure with high quality results make
it the surgery of choice, especially in smaller eye centres where capital intensive phacoemulsification facilities may
not be available.

KEY WORDS : Cataract, Small incision, Manual

INTRODUCTION

The continuous endeavor for better quality of
vision has revolutionized cataract surgery over the
last two decades. For a long time, Intra Capsular
Cataract Extraction (ICCE) with it's thick aphakic
glasses and their attendant complications was the
only surgical solution for cataract. Then dawned the
era of extra capsular cataract extraction (ECCE)

with intra ocular lens implantation in the early eight-
ies. This technique [l] offers substantial benefits
over ICCE and continues to be the most widely
practiced form of cataract surgery in the world to-

day. However, this technique requires sutures, is

associated with significant astigmatism and requires

a relatively long time (approximately two months)
for complete visual rehabilitation. Phacoemulsifi ca-
tion came into its own in the early nineties and

remains the preferred technique the world over,
especially in the developed world. This technique

[2] offers distinct advantages over ECCE in terms

of minimal astigmatism and quick visual rehabilita-
tion. However, phacoemulsifi cation requires costly
equipment, has a long leaming curve [3,4], and has
not found acceptance for mass cataract surgery,
especially in the Third World. This triggered off
several ophthalmologists to develop techniques
which would combine results similar to phacoemul-
sification with lowercosts this making the technique
available for mass surgery.

This has led to the development of a number of
surgical techniques which are collectively called the
non-phaco small incision cataract surgery (SICS) or
non phaco sutureless cataract surgery techniques

[5-8] of which the mini-nucleus technique devel-
oped by Prof. Blumenthal [6, 9] of Israel is widely
preferred.

This surgery can be performed at any peripheral
eye centre and produces results anatomically and
functionally similar to phacoemulsification at no
extra cost over conventional ECCE surgery. The
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aim of this study was to assess the viability of this

technique in a peripheral setting. We present a pro-

spective study of 54 eyes operated for cataract by

Bhumerrthal mini-nucleus sutureless technique at

INHS Nivarini.

MATERIAL AND METHODS

A prospective study was carried out on 54 eyes

of 36 patients operated for cataract at the Eye De-
partment, INHS Nivarini, Chilka, over a 14 month
period between Feb 99 Apr 2000. The patient profile

is outlined in Table l.

TABLE I

Patient profile

Total No. of eyes

Patients

Bilateral Surgery

Male

Female

Age (years)

Service personnel

Civilians from Naval Base and Camps

Vision prior to surgery

Duration of follow up (months)

54

36

1 8

t4

22

33-'10

01
)4

6t36-2/ffi

02

The following constituted the exclusion criteria
for the study:- b

i. Nucleus hardness > 3 by Emery's criteria []

ii. Pre-existing against the rule astigmatism > ID
(by Keratometry)

iii. Manifest squint

iv. Diabetes

v. Hypertension

vi. Age > 70 years

vii. Previous history or evidence of retinal pathol-

ogy

viii. Absence of red glow under operating micro-

scope

Pre-operatively adequate mydriasis was obtained
with serial instillations of tropicamide (l%o),

phenylephrine (lOVo) and flubiprofen sodium

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

(0.03Vo) starting 90 min-2 hours prior to the surgery.

Peribulbar anaesthesia was used in all cases and
digital massage was given. A fornix based conjunc-
tival flap was raised and a 6 mm long sclerocorneal
tunnel with self sealing corneal value was fashioned
in each case. Dissection commenced 1.5 - 2 mm
posterior to the limbus and was carried forward into

clear comea for 1.5 mm using a tunnel Keratome
(No : 4805, Sharpedge). The tunnel was sub-
sequently extended to its full width using lateral
movements of the keratome. Stab incision was made

at l0'o clock and at 6.30 ensuring an oblique corneal

tunnel of at least I mm length. Viscoclastic was

filled in the anterior chamber and anterior capsulo-
tomy was done using a 26-G cystitome. A 6 mm
continuous curvilinear capsulorrhexis (CCC) was

done in most cases, but can-opener was done in a
few cases on failure of CCC. A 20-G anterior cham-
ber maintainer (ACM) was introduced through the
inferior sideport and connected to a chilled Ringer

lactate bottle in, which was mixed 0.3 ml of l:1000
adrenaline. The tunnel was opened into the anterior

chamber using a 3.2 mm sharp entry keratome (No

: 5522, Sharpedge). This was extended using a 6.2
mm side cutting extension keratome (No : 5596,

Sharpedge). Hydro- dissection and hydrodilineation
was done and the superior pole of the nucleus pro-

lapsed into the anterior chamber. A sheets glide
(Indo-German Corp) was introduced into the ante-
rior chamber under the prolapsed nucleus and the
nucleus delivered by hydroexpression by raising the

height of the Ringer Lactate bottle to about 60-65

cm and by pressing the sclera with a hrm instrument

at the outer opening of the tunnel. Epinucleus was

also hydroexpressed. Cortical aspiration was done

by aspiration only cannula (Indo-German Corp).
The anterior chamber remained deep throughout the
procedure on account ofcontinuous inflow from the
ACM. One piece or three-piece 6 mm optic Posterior

Chamber Intra Ocular Lens (PCIOL) was implanted

through the tunnel under flow from the ACM and
properly centered. The bottle height was reduced

during implantation to prevent pressure ejection of
the IOL from the eve. The sutureless wound was
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6tc6n2 20 (37%)
6^8-6t24 28(51.9%)
<6t24 06 (n.l%)

34(63%) 34(63%)
18(33.3%) r7 (3r.48%)
02 (3.7%) O3 (5.5Vo)

tested for water tightness and the conjunctiva was

anchored with suture or cauterisation. A subcon-
junctival injection of Dexamethasone 4 mg and

Gentamicin 20 mg was given in the inferior formix

and pad and bandage was given. Detailed postopera-

tive work-up including visual acuity, anterior and
posterior segment evaluation and keratometry was

done serially at three days, one week, one month and

two months. Refraction was performed at two
months and spectacle correction given ifrequired.

OBSERVATIONS AND RESULTS

TABLE 2

Uncorrected visual recovery during follow up

Vision 3rd PO Day I Week One month Two months

tions encountered are outlined in Table 4. Signifi-

cant comeal striae was the most common complica-
tion and seen more in the initial cases. Striae were

seen in 14 cases (25.9Vo) and one case had corneal
decompensation. Uveitis was seen in eight (l4.9%o)

cases and superior sphincter depigmentation with

atony was seen in three (5.57o) cases.

DISCUSSION

This study analysed a series ofcataracts operated
by a manual SICS technique - the Bhumenthal

mini-nuc technique, at INHS Nivarini.

In this study 63Vo of cases had visual activity >

6112 by one week post operatively. Chakrabarthy

[0] reported vision > than 6ll2in74%o cases by one
week. Parihar et al [l] reported 6870 cases with
visual recovery > 6112 by the third post operative
day. Early visual recovery in manual SICS has been

reported by several other studies [L2-14] and their
results compare favorably with the results of this
study. Our results also compare well with phacoe-

mulsification, where studies [2,15] have shown
greater than 807o patients attaining rapid visriAl re-
covery to 619 by one week, especially in cases 3.2
mm incision with foldable lens implants. Visual

recovery with conventional ECCE U6,l7l is not as

rapid with over 80Vo cases showing uncorrected

vision less than 6112 in the early post operative
period. However in ECCE, vision improves with

time and it is pertinent to mention that at two months

after suture removal and refractive correction, there

is no significant difference in the final corrected

visual acuity obtained by any of the above tech-

niques.

The average astigmatism in the study was 1.25

D. The astigmatic pattern showed initial ATR astig-
matism, which did not cliange much in the first

month and slowed a mild ATR increase in the sec-

ond month. Ravi Thomas [8] in a series of I I cases

found mean astigmatism of 1.24 D in 6.5 mm Pha-

coemulsification group and 1.24 D mean astigma-
tism in 22 cases with Bluementhal technique. Sev-

eral other studies [6-10] have reported astigmatism

of 0.75 D to 1.5 D in manual SICS techniques.

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

32 (s9%)
t9 (3s.r8%)
03 (5.5Vo)

TABLE 3

Surgically induced astigmatism at follow up

Astigmatism At one week One month Two month
(in dioptres)

0-l D

l-2D

2-3D

46 (85.rvo) 4r (7s.9%) 36 (6.6%)
8 (14.9vo) 13 (24.r%) r7 (31.48%)

The uncorrected vision during follow-up is
shown in Table 2. Twenty eyes (377o) had vision )
6lL2by the 3rd post operative day which increased
to 34 eyes (63Vo) by one week. The vision remained
stable thereafter and showed a mild late drop in
uncorrected vision. Surgically induced astigmatism
was ( I D against the rule (ATR) in 85Vo cases at
the end of the first week. This remained constant at
one month. However a increase in ATR astigmatism
was observed in the second month and by two
months,36 eyes (59.25Vo) has astigmatism less than
I D indicating a mild late ATR shift in the second
month. The mean induced astigmatism was 1.25 D
ATR with majority of patients having 0.75 D to I D
ATR astigmatism as seen in Table 3. The complica-
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Conventional ECCE [, 17] shows high with the rule
astigmatism (W'IR) initially with slow decay caus-
ing the patiant to have vision less than 6/1 8 for a long
period of almost 6-8 weeks prior to suture removal
and refractive correction.

Complications in the study are shown in Table 4.

25.9Vo cases had striate keratopathy, which was
probably on account of increased manipulation.
Most of these striae were seen in the initial thirty
cases and probably represent the leaming curve
associated with this procedure. One case of severe

striate keratopathy subsequently developed corneal

de-compensation. Uveitis was seen in 14.97o cases
while superior sphincter depigmentation and atony
were seen in 5.5Vo cases, mainly due to increased
manipulation and iris trauma, especially in cases of
premature entry into the anterior chamber. Posterior
capsule rent was seen in one case and was due to
extension of a can opener peripheral tear across the
equator during nuclear manipulation. PCIOL could
not be implanted in this case and ACIOL implanta-
tion was done.

TABLE 4

Complications

Significant
striae

The learning curve associated with this surgery
is short. Tunnel construction and nucleus delivery
through the tunnel are unfamiliar steps to an ECCE

surgeon but the experienced ECCE surgeon can
always convert to a standard ECCE should the need
arise and can master this technique without much

difficulty. In contrast there is a long and steep learn-

ing curve associated in mastering phacoemulsifica-

tion [3-4] associated with serious complications.

Phacoemulsification is a capital intensive proce-

dure with lower end machines available for about
Rs. 4,00,000/- and higher end machines costing in

excess of Rs. 15,00,000/-. SICS by mini -technique

is as economical as thercortventional ECCE with no

capital costs. The costs of the disposable keratomes
used in this technique is neutralised by the cost of
the l0/0 nylon suture used for closure of the wound
in conventional ECCE surgery.

Cataract surgery forms the bulk of the surgical

output at any eye centre. Modem cataract surgery

aims at quick visual rehabilitation of the patient in a
minimally invasive manner. Although phacoemul-

sification remains the preferred technique, espe-
cially in advanced countries, non phaco small inci-
sion cataract techniques (SICS) deliver comparable
results without the disadvantages of capital inten-

sive equipment and a long leaming curve. Non-
phaco SICS techniques can be done at any periph-

eral eye centre and can even be used successfully in
eye camps [8]. Non-phaco sutureless cataract sur-
gery combines inexpensive instrumentation with

high quality results and can be termed as appropriate

technology for cataract extraction in our context.
This surgery can be a very cost-effective solution to
the challenge of providing high quality alternative
to phacoemulsification in the peripheral eye centres
in the Armed Forces.

CONCLUSIONS

Manual small incision cataract surgery or non
phaco sutureless cataract surgery has emerged as a
viable and cost-effective alternative to phacoemul-

sification with comparable results and visual reha-
bilitation. This technique can be mastered by any

Uveitis Superior
sphincter

atony

Post capsule Corneal de-
Rent compensation

14 (2s.e%) 08 (r4.9%) 03 (5.s%)

Imperfect capsulorrhexis and faulty tunnel con-
struction contributed to most of the complications

seen. Several authors [6-8] have emphasized the
importance ofproper tunnel structure. Initially there
is tendency for premature entry into the anterior
chamber. This leads to recurrent iris prolapse and
makes nucleus delivery very difficult. This can be
guarded against by keeping the heel ofthe keratome
pressed while dissecting forward into the limbus and
cornea. A good continuous curvilinear capsulor-
rhexis gives the surgeon considerable confidence in

subsequent maneuvers, specially in manipulating

the nucleus out of the capsular bag.
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surgeon who is adept with conventional ECCE and
can even be performed at eye camps. This technique
was found to be viable in a periphdral eye centre at
INHS Nivarini and can be practiced in any eye
centre where phacoemulsification facilities are not
available.
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FINGER PRINTS MAY HELP IDENTIFY PERSONS AT
RISK FOR MYOCARDIAL INFARCTION

USHA DHALL, SK RATHEE, ASEEM DHALL

KEY WORDS : Dermatoglyphics, Myocardial infarction.

INTRODUCTION

evelopment of dermatoglyphic pattern is un-
der genetic control. This is evident from the
clear resemblance of dermatoglyphics

among related persons [l]. Dermatoglyphics as a
diagnostic aid is now well established in a number
ofdiseases which have a strong hereditary basis. The
etiology ofcoronary heart disease is believed to be
multifactorial with genetics playing an important
role. Variations in dermatoglyphics in such patients
are, therefore, expected.

Heart diseases are now considered to be the lead-
ing cause of death in Western countries. Their diag-
nosis is often difficult due to a sparsity ofphysical
signs, especially in rural areas of developing coun-
tries where diagnostic facilities are lacking. It is,

therefore, all the more important to pay attention to

the preventive aspects ofthese diseases. In the pre-

sent study a preliminary observation has been made

ofthe usefulness of finger tip patterns in serving as
a predictor for myocardial infarction among aged
individuals living in Haryana.

MATERIAL AND METHODS

This study was conducted on 84 persons. Of
these, 42 (32 males, l0 females) were confirmed
patients of myocardial infarction (MI) admitted in
Pt. BD Sharma PGIMS, Rohtak, with a mean age of
51.4 t 5.19 years. The remaining 42 individuals (34

males, 8 females) formed the control group and were

randomly selected from among the attendants of
various patients. The mean age of these control
individuals was (52.4 + 2.45 years), and none of
these had any history or symptoms related to heart

problems. Finger prints of all cases and controls
were taken on white paper by the 'ink and paper'

method with the help of printer's ink and analyzed
for the pattem types. Percentage of Whorls, loops
and arches were compared in the two groups and
results were subjected to statistical analysis using
'Z'test.

OBSERVATIONS

Table I shows a comparison of the total number

of the different types of finger prints in both control
subjects and MI patients. The total numberof whorls
was significantly higher in patients with myocardial
infarction as compared to controls (p < 0.001) while
there was significantly less number of loops in sub-
jects with MI (p < 0.001). No significant differences
were seen in the number of arches in the two groups.

TABLE I

Comparison of total number of lingerprints between
patients and control group

Type offinger Control Patients
pnnts

p value

Arches

Loops

Whorls

9.664o 9.42Vo NS

67.3' lVo 54;l l7o p<0.001

22.97Vo 35.8'l%o p<0.001

NS = Not significant

Since there were significant differences in the
total number of loops and whorls in the two groups,

these were fufther compared with respect to individ-

ual digits.

Table 2 shows a comparison of the percentage of

Department of Anatomy and Department of Medicine, Pt. BD Sharma, PGIMS, Rohtak.
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TABLE 2

Comparison of percentage of Whorls and Loops in each digit in two groups

Group Right hand Left hand

I VI I

Control

Patient

p value

Control

Patient

p value

15.4

28.5

NS

76.9

71.4

NS

46.2
33.3
NS

22.5
33.3
NS

57.5

54.8

NS

10.3
19.0
NS

't6.9

< 7  I

NS

Whorls

17.6 22.5

38.0 31.0

< 0.05 Ns

Loops

79.4 60.0

50.1 52.4

< 0.01 Ns

51 .3
6r.9
NS

20.3 l1. l

29.6 28.5

< 0.01 Ns

'70.3 75.0

&.7 59.8

NS NS

3'7.2 13.9

57.1 t9.2

< 0.05 NS

61.5 80.6

33.3 6'1.9

< 0.05 Ns

NS = Not Significant

whorls and loops in individuals digits in the two
groups. All digits in patients with MI showed a
higher percentage of whorls, the difference being

significantly statistically in the right thumb (p <

0.05), right little finger (p < 0.01) and left ring finger
(p < 0.05). Further, all the digits showed a lower
percentage of loops in MI patients as compared to

the control group. These differences in loops was

statistically significant in the right thumb (p < 0.01)

and the left ring finger (p < 0.05). Table 3 shows a

comparison of different types of finger tip pattems

in control and MI patients. Subjects with MI showed

significantly more number of whorls in one or more

fingers as compared to controls (9OVo vs 7I7o: P <

0.05). The difference in incidence of loops and

arches, however, was not statistically significant.

TABLE 3

No of persons showing dilferent linger tip patterns

Patients p value

n=42

frequency of true whorls in MI patient. Rao [3]
reported that persons who have predominant whorls
in finger-prints have a higher incidence of wide-

spread arterial and venous thrombosis. Bhatt [4]
presented data showing significantly higher inci-

dence of whorls and lower incidence of loops in
patients with myocardial infarction. He also re-
ported significant differences between controls and
patients in the incidence of whorls and loops in all
the individual fingers. Observations of the present

study add support to these earlier observations. Such

differences were significant however, only in the

right thumb, right little finger and left ring finger,
where whorls were significantly higher in patients

with myocardial infarction. Similarly, loops were

significantly less in r.ight thumb and left ring finger

in MI patients. Further, 90Vo of patients with MI

showed whorls on one or more fingers as compared

to 7 lVo of controls.

This preliminary study therefore suggests an in-

creased risk of myocardial infarction in persons

having a predominance ofwhorls. Such persons can

be identified by this simple and economical tech-

nique of finger printing and can be screened regu-

larly for coronary artery disease as a preventive

measure. Further studies are. however. needed to

support this idea, particularly including a detailed

analysis of other risks factors and severity of disease

which have not been taken into account in the pre-
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Finger tip

pattern

Control

n=42

Whorls

Loops

Arches

30 ('ll%) 38 (X)t/o)

42(l00Vo) 40(95?o)

r0 (24%) t3 (3t%)

0.05
NS

NS

NS = Not Significant

DISCUSSION

Rashad and Mi [2] reported significantly higher
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sent study. In addition a mone detailed analysis of
palmarprins i.e. total ridge count and atdangle may
further elaborate their relationship with coronary
artery disease.

CONCLUSION

Fingerprint patt€rns are genetically determined
and dermatoglyphics has been well established as a
diagnostic aid in a number of ailments. We assessed
fingerprint pattems in individuals who had suffered
acute myocardial infarction and compared these.to
an age matched con$ol population. Fingerprints of
42 patients and 42 controls were analysed for pattem
t1pe. Overall, a significantly higher number of
whorls and alowernumberof loops were seen inMI
patiens. Similar results were obtained on compar-
ing loops and whorls in individual digits. We sug-
gest that this simple technique could be used in

Jour. Marhe Medical Society, Jul-Dec 20il), Vol.2, No.2

identi$ing individuals at higher risk of developing
MI so that these individuals may be scrcened more
rigorously.
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Update Anicles
PULMONARY COMPLICATIONS IN PATIENTS WITH HIV/AIDS

DN LANJEWAR

INTRODUCTION

A cquired immunodeficiency syndrome

A t;ilos) is an infectious disease caused by
L lHuman immunodeficiency virus (HIV)
which is a retrovirus belonging to subgroup len-
tiviridae. Two types of HIV have been reported viz.
HIV I and HIV 2. HIV I was identified in 1984
while HIV 2 was isolated in France in 1986 in a
patient with clinical AIDS who originated from
Western Africa [,2].

Since the first case report of AIDS in India in
1986 and the first autopsy report in 1988 [3] the
prevalence of AIDS in India has skyrocketed with.
By January 2000, 93598 HIV positive cases were
reported by NACO, Ministry of Health and Family
Welfare, New Delhi [4]. However some reports
suggest that there are an estimated five million peo-
ple living with HIV/AIDS in India which is the
largest number of HlV-infected people in any coun-
try in the world [5].

Pulmonary disease is a major contributor to mor-
bidity and mortality in patients with HIV/AIDS. The
lungs have been the most common site of AIDS
diagnostic diseases in up to 907o of cases [6]. HIV
primarily affects cell mediated immunity (CMI)
with a special tropism for CD4 (Helper) T cells,
thereby causing decreased circulating CD4 cells and
predisposing the infected person to various conven-
tional and opportunistic infections and malignan-
cies. Immunosuppression in these patients permits
atypical and florid manifestations of infections and
tumours.

IMMUNOLOGY OF LUNG IN HIV/AIDS

The normal lung has a broad range of defense
mechanisms to combat various elements such as
microorganisms present in the air that are inhaled.
The mechanisms which are present from the nares
to the alveoli can be broadlv classified into surveil-

lance and augmenting mechanisms [7]. The former
include anatomic barriers, locally produced immu-
noglobulins and alveolar macrophages. Exposure of
the lung to an overwhelming dose of antigen usually
results in induction of augmenting mechanisms,
which operate by initiating an inflammatory re-
sponse with recruitment of effector cells such as
polymorphonuclear cells and lymphocytes, and by
eliciting alteration in airway of capillary permeabil-
ity, thus allowing entry of important soluble immune
components. The major immunoglobuli:rs present in
the lung are secretory IgA and IgG. The immuno-
globulins are either synthesised locally or are tran-
suded in from the plasma. Compliment components
which are involved in inflammatory responses are
also present in the lung lining fluid [8].

Lung is a major target organ in HIV disease.
Alveolar macrophages are the principle cells in-
fected with HIV. HIV was isolated from cells of
bronchoalveolar lavage fluid, (about 507o ofwhich
are macrophages). HIV specific antigen and/or nu-
cleic acids are detected in lO-SOVo of these macro-
phages [9,10]. HIV I alters the function of pulmo-
nary immunocompetent cells by causing progres-
sive decline of the cytolytic machinery with a fall in
pulmonary CD4 + HelperT cells. The destruction in
pulmonary CD4 + Helper T cells by HIV I might
result in an inability to produce Interleukin-2 which
is essential for the effectiveness of the cytotoxic
cells. The mechanisms involved in the progressive
destruction of the pulmonary CD4 + cells are cyto-
toxic T lymphocyte mediated cytolysis, virus medi-
ated cytolysis or syncytia mediated cytolysis. I l]
Thus the stage is set for the opportunistic infection
of lung including tuberculosis.

Pulmonary lesions observed in HIV/AIDS are
classified as infectious diseases and non-infectious
diseases (Table l).
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INFECTIOUS DISEASES

Tuberculosis and HN infection: After years of
decline in many parts of the world, tuberculosis (TB)
has returned as a major public health problem in the
developed and developing countries. The resur-
gence of TB is closely linked to the AIDS pandemic.
The risk ofdeveloping active TB in a short period
of time after exposure does appear to be greatly
enhanced by HIV related immune dysfunction. Due
to increased risk of reactivation of latent Mycobac-
terium tuberculosis infection, high rates ofinfection
and rapid progress to disease establishes the connec-
tion between HIV epidemic and TB.

Extrapulmonary involvement is one of the most
frequently reported features of TB in HIV patients
and occurs in 4O-75Vo of cases. The proportion of
extrapulmonary cases increases as HIV disease pro-
gresses. Many extrapulmonary sites have been re-
ported such as : CNS, bone, GIT, skin, pericardium,
eye, pharynx, spleen, lymph node, liver, kidney,
thyroid, prostate and adrenal. Mycobacteremia also
appears to be more common in HIV infected per-
sons, and occurs in about 26Vo of HIY patients with
TB and has been associated with poor outcome.
Opportunistic infections with Mycobacterium
avium intracellulare (MAI) occurs in severely im-
munosuppressed patients (CD4 count less than 60
cells/cu mm). MAI are usually disseminated
throughout the RES and are found in large numbers
within swollen macrophages [3]. There are differ-
ences in morphology of tuberculous lesions in pa-
tients with AIDS and Non-AIDS. These differences
are tabulated in Table 2.

Bacterial pneumonia : Bacterial pneumonia is
diagnosed in about 

'l%o 
of AIDS patients and is

usually associated with other opportunistic patho-
gens [4]. However it can be the only pathogen and
cause fulminant, life threatening pneumonia. Most
of the bacteria causing infection in patients with
AIDS are related to abnormalities in T cell function.
Recently, an increased incidence of bacterial pneu-
monia associated with B cell defect has also been
reported [4].

Viral Infections : Cytomegalovirus (CMV) is a
species specifrc DNA virus of the family Herpesviri-
dae that is endemic throughout the world. Primary
infection is usually asymptomatic and occurs early
in life.

Jour. Marine Medical Society, Jul-Dec 2000, Vol. 2, No. 2

TABLE I
Classification of lung patholog5r in HIV/AIDS

Lung pathologies in HIV/AIDS are classified as
A) Infectious diseases B) Non infectious diseases
Following is the tabular presentation of lung pathologies :
A) Infectious diseases (causative organisms)

I

il.

n.

Bacterial
Mycobacteria (Mycobacterium tuberculosis and
Atypical Mycobacteria)
Streptococcus pneumoniae
Staphylococcus species
Pseudomonas species
Hemophilus influenzae
Proteus species
Branhamella catarrhalis
Legionella species
Streptococcus species
Klebsiella pneumoniae
Neisseria meningitidis
Rhodococcus equii
Mycoplasma pneumoniae
Nocardia asteroides
Melioidosis (Pseudomonas pseudomallei)
Viral
Cytomegalovirus
Herpes simplex virus
Jakob-Creutzfeldt virus
Adeno virus
Epstein Ban virus
Fungal
Pneumocystis carinii
Cryptococcus species
Histoplasma capsulatum
Aspergillus species
Candida species
Phycomycetes
Blastomyces species
Coccidioidomyces
Penicillium marneffei
Parasitic

B)

Toxoplasma gondii
Strongyloides stercoralis

Non-Infectious Diseases
l. Neoplastic

Kaposi's sarcoma
Non-Hodgkin's Lymphoma
Hodgkin's Lymphoma
Bronchogenic carcinoma

2. Miscellaneous
Lymphoid interstitial pneumonitis and pulmonary

lymphoid hyperplasia
Non specific interstitial pneumonitis
Diffuse alveolar damage
Foreign body reaction
Bullous lung disease and chronic obstructive

pulmonary diseases
Primary pulmonary hypertension
Spontaneous pneumothorax
Bronchiolitis obliterans organising pneumonia
Respiratory muscle dysfunction
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TABLE 2
Tuberculosis in AIDS and non-AIDS patients

Parameters Non AIDS AIDS

Gross
Fibrocavitatory +

TB Pneumonia Uncommon

Miliary Rare

Extrapulmonary Unusual in

involvement adults
Histologr

Tissue reaction Always present

Epithelioidcell +
granulomas

Necrotisinginflammation +

Masiive foamy

histiocytic infi ltration

AFB stain Difficult to
demonstrate

bacilli

Exceptional

Common

Usual

Usual

May be absent

Usually illformed

or absent

l
Numerous
organisms
identified

Grossly the lungs show either patches of pneu-
monic consolidation, diffusely firm parenchyma,
fibrinous pleuritis, focal hemonhages or ill defined
nodules. Morphologic evidence of active CMV rep-
lication probably represents activation of latent in-
fection. In an active infection, entry of CMV into a
host cell is followed by transient increase ofprotein
synthesis that leads to the characteristic marked
enlargement of the cell that gives the virus its name.
A large, deep staining, amphophilic round to cigar
shaped intranuclear inclusion separated from the
nuclear membrane by a clear halo forms as replica-
tion of the virus proceeds. As virions pass through
the nuclear membrane into the cytoplasm, they ac-
quire viral glycoprotein and an envelop. Cytoplas-
mic vacuoles, each containing large number of
virions, appear by light microscopy as numerous
basophilic to eosinophilic intracytoplasmic inclu-
sions. The triad of marked cytomegaly, a large in-
tranuclear inclusion and multiple intracytoplasmic
inclusions is pathognomonic for CMV infection.
CMV preferentially infects pneumocytes, vascular
endothelial cells and glandular epithelial cells of
both exocrine and endocrine types. Pulmonary
CMV infection is frequently observed in biopsy
specimen, autopsy material and cytologic prepara-
tions of AIDS patients and is frequently complicated
by the presence of other opportunistic infections.

u8

CMV is considered to be the most common pul-
monary infection at autopsy and is identified in
4O-907o of cases. It is usually seen in advanced
phases of infection with mean CD4 count of 43
cells/cumm [15]. Occasional reports of isolation of
other viruses (Herpes simplex virus, CreutzfeldrJa-
cob virus, Adenovirus and Epstein Barr virus) have
been described in the literature [6].

Fungal Infections : Fungal infections are com-
mon complications in patients with HIV/AIDS.
Pneumocystis carinii pneumonia (PCP) is the most
common opportunistic fungus, which commonly af-
fects lungs in HIV patients in upto 907o ofcases in
the West [0].In HIV I infectedpatients PCPoccurs
when CD4 cell counts are less than 200 cells/cu mm.
In Asian countries PCP has been reported in about
l2%o of cases [7]. Cryptococcosis is the second
most common fungal infection in HIV infected pa-
tients and is found in about 2-5Vo of patients with
AIDS [8]. Histoplasmosis has been occasionally
reported in HIV patients in around 0.5% cases [9].
Aspergillus fumigatus causes sinusitis, pneumonia
and fungemia in HIV positive patients [20]. Occa-
sional reports of infection by candida, mucomy-
cosis, blastomycosis, coccidioidomycosis and
penicillium marneffei is also described in patients
with AIDS.

Parasitic infections : Pulmonary toxoplasmosis
is the second most frequent site of localisation after
the CNS in HIV infected patients [21]. Occasional
reports of Strongyloides stercoralis infestation of the
lung is described in patients with AIDS [22].

NON INFECTIOUS DISEASES

Non infectious disorders represent an important
cause of lung disease in patients infected with HIV
[23]. The conditions included in this category are
neoplastic diseases and miscellaneous disorders.

Kaposi's sarcoma: Pulmonary involvement by
AIDS related Kaposi's sarcoma has been reported
in 6-35Vo of autopsies of patients with Kaposi's
sarcoma [24]. HIV infected patients are at increased
risk for developing non-Hodgkin's lymphoma
(NIII-). Intrathoracic involvement by NHL is un-
common and has been reported in about 97o ofcases
[25]. There have been reports ofincreased incidence
of bronchogenic carcinoma amongst HIV infected
patients but no causal association has been estab-
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Miscellaneous disorders : Miscellaneous disor-
ders described in patients with HIV infection com-
prise of lymphocytic interstitial pneumonitis and
pulmonary lymphoid hyperplasia, nonspecifi c inter-
stitial pneumonitis, diffuse alveolar damage, bullous
lung disease and chronic obstructive pulmonary dis-
ease, primary.pulmonary hypertension, spontaneous
pneumothorax and bronchiolitis obliterans organis-
ing pneumonia.

PI.]LMONARY PATHOLOGY IN HIV/AIDS .

MUMBAI STI.JDY

Design : Retrospective autopsy study between
1988 and 1999 was carried out at the Department of
Pathology, Grant Medical College and SirJJ Hospi-
tal, Mumbai, to describe the spectrum of pulmonary
lesions in patients with HIV/AIDS cases.

Method: Lungs from 143 adult cases with at least
l0 sections from each case were examined using
routine and special stains.

Results: Risk factors in 97 men (687o) and 38
women (27Vo) included heterosexual contact with
multiple sexual partners (135 cases, 957o), blood
transfusion in three cases (2Vo), gay behaviour ir1
two cases (lVo) and unknown risk factor in three
cases (2Vo). Pulmonary pathology was observed in
126 (88Vo) cases. The spectrum of lesions identified
were tuberculosis (85 cases, 59%), bacterial pneu-
monia (24 cases, l77o), cytomegalovirus infection
(10 cases, 1Vo), cryptrc,occosis (8 cases, 6Vo),pneu-
mocysis carinii pneumonia (7 cases, 57o), aspergil-
losis (4 cases, 37o), toxoplasmosis (2 cases, l7o),
Kaposi's sarcoma (l case, l7o), squamous cell car-
cinoma (l case, l7o), interstitial pneumonia (l case,
l%o) and hyaline membrane disease (l case, lVo).
Two or more infections were observed in 18 (137o)
cases.

Conclusions: Patient profile and risk factors for
AIDS in India differ from those reported in industri-
alised countries. Tuberculosis was the most fre-
quently observed pulmonary infection followed by
bacterial pneumonia and CMV pneumonitis. In con-
trast with reports from industrialised countries pneu-
mocystis carinii continues to be less commonly rec-
ognised in our patients.
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MYOCARDIAL INFARCTION IN THE YOUNG

Surg Cdr RAVI KALRA*

ABSTRACT

The popular impression that the acute manifestations of coronary artery disease occur in an elderly population
is being challenged by the observation that a large number of patients in our countra with acute my-ocardial
infarction and other unstable coronary syndromes are below 45 years ofage. The burden ofpremafure coronary
artery disease both on the individual and on society is considerable and due attention is required to be paid to
screening of younger patients and prevention of myocardiat infarction in susceptible individuals by very early
aggressive risk factor modification. It is worth considering the presence oftraditional risk factors (hypertlnsion,
smoking, lipid anomalies, etc.) as well as non traditional ones (LpA, homocysteine, fibrinogen, eic.) itt ttrese
patients. A patient with premature coronary artery disease also passes on a staGticat risk of siriilar disease to his
next generation, a fact that may help to individualise early screening.

KEY WORDS : Ac Myocardial infarction, Risk factors.
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significant number of patients admitted with
acute myocardial infarction (AMI) are rela-
tively young. In the West 57o of such pa-

tients are below 45 years ofage, but this figure is far
more among Indians almost to the tune of 30vol
Besides myocardial infarction other presentations of
coronary disease, notably effort angina and unstable
angina, are also common among these younger in-
dividuals. It is important to delve into the specific
risk factors and pathophyiology ofdisease in these
patients for the following reasons :

l. They form a significant burden on health re-
sources, and their aftercare costs are for a longer
period considering their life-expectancy.

2. Acute myocardial infarction in this age group
(below 45 years) occurs in the most productive
perid of the individual's life and is likely ro
have serious implications for the individual as
regards his employability and eaming capacity.

3. We may be able to gain newer insights into the
etiopathogenesis of this disease by studying
younger patients.

4. Many of these patients undergo interventional
procedures. In view oftheir younger age, long-
term follow-up can be possible and such fol-
low-up will yield immense information about
disease pathophysiology, for example the fate

of their native coronaries. arterial and venous
conduits, etc.

This article reviews the available data and litera-
ture in these regards.

ETIOLOGY

Statistically speaking, ceronary artery
atherosclerosis still remains by far the commonest
cause of AMI even in patients below 45 years of age.
However, nonatherosclerotic causes are more com-
mon in these younger patients than in those over 65
years of age.

Non Atherosclerotic Mechanisms of AMI

There is a long list of these causes, available in
any standard textbook. The more important etio-
logic factors will be discussed here.

Coronary Artery Spasm: Also call Prinzmetals'
angina, this often mimics and sometimes causes an
acute myocardial infarction. When it occurs in the
presence of non atherosclerotic normal coronaries
and in the presence of an otherwise normal myocar-
dium, the long-term prognosis is excellent with 89-
97Vo five year survival. However, if there is coro-
nary atherosclerosis, or if it occurs in association
with focal myocarditis, the prognosis depends on the
degree of underlying primary pathology. Coronary
artery spasm is considered by most authors to be the
one absolute indication for the use ofcalcium chan-
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nel antagonists as the drug of first choice. Mono-
therapy with beta-blockers is best avoided.

Anomalies of Coronary Arteries : Anatomic
anomalies my lead to compression, the best known
being an anomalous coronary artery compressed
between the aorta and the pulmonary trunk.

Coagulation Disorders : Hypercoagulable states
such as anti-thrombin III deficiency, factor V
Leiden, protein C and protein S deficiencies can
sometimes result in intraarterial thrombi with ensu-
ing acute MI.

Atherosclerosis

As mentioned earlier, coronary atherosclerosis is
by far the most common cause of AMI even in the
young. We do know that coronary artery
atherosclerosis starts at a very young age, probably
as early as in the secopd yearof life. With increasing
age, the lesions grow in size, become flow-limiting
and occasionally become unstable. Early in their
natural history, these plaques are soft and more
susceptible to rupture. Later, they become more
fibrotic and finally calcific. Although the traditional
risk factors for atherosclerosis hold good even in a
young patient the relative risks associated with each
of these are slightly different and some special con-
siderations are mentioned below :

Smoking: This must be placed as the "Villain of
the Piece". A strong risk factor in the young both for
formation of atherosclerosis as well as plaque rup-
ture, it is probably the most important target for
physicians to tackle.

Dyslipidemia : Traditionally, high LDl-choles-
terol is an important risk factor, especially the small
dense particles, the so-called pattern B. In addition,
a low level of HDL cholesterol and an elevated
triglyceride level are also important risk factors, the
latter especially so among Indians. LDl-cholesterol
may be lowered by statin therapy which not only
reduces cholesterol but has far-reaching benefits by
way of plaque stabilization. It is more difficult to
raise HDL levels. Diet, exercise and possibly niacin
are thought to be helpful. Although modest alcohol
intake can raise HDl-cholesterol levels, it is diffi-
cult to recommend this as a prescription!
Triglycerides can be combated by lowering fat in-
take, avoiding excess alcohol and regular exercise.
Newer statins are also effective in this resard.

122

Hypertension and diabetes are relatively less im-
portant in younger patients.

Non-Traditional Risk Factors for
Atherosclerosis

In the younger patient with coronary artery dis-
ease, where atherosclerosis is undefined or as yet
unconfirmed, certain'non-traditional risk factors'
must be considered (Table l). Most of these are
under intensive investigation and only the more
important ones are reviewed here.

TABLE I
Non-traditional / emerging risk factors for premature vas-
cular disease

Lipoprotein A (LpA)

Homocysteine levels

Insulin levels

Fibrinogen levels

DHEA-S

LDL particle size (small, dense LDL, Pattern B)

Oxidised LDL levels

Decreased HDL 2 subfractions

Lipoprotein A (Lp A) : Lipoprotein A consists of
an LDL-like apolipoprotein B particle linked to an
apolipoprotein 'a' moiety (apo-a). Lp A can be
atherogenic by directly depositing in the arterial
wall. Further, apo-a bears homology to plasmino-
gen, thus creating a decoy forplasminogen activator
and inhibiting fibrinolysis, thereby allowing clot
propagation after plaque rupture. LpA is probably
responsible for the strikingly high incidence ofcoro-
nary artery disease among young Indians and even
among strict vegetarians. Its importance is height-
ened by the fact that no means are as yet known to
combat this abnormality.

Homocysteine : Elevated levels of homocysteine
may induce vascular damage in one of following
ways :

o Oxidative damage to endothelial cells.
o Inhibition of endothelial cell nitric oxide pro-

duction.
o Increased endothelial cell production ofthrom-

bomodulin.
These alterations enhance the thrombogenic po-

tential of the endothelium. The incidence of homo-
cysteinuria, an autosomal recessive disorder, is
1:200,000 with the incidence of the heterozygous
state being 1:200. Folic acid supplementation is a
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simple, but effective treatment.
Fibrinogen: Higher levels of fibrinogen are as-

sociated with a greater incidence ofcoronary artery
disease. So far, moderate alcohol intake and estro-
gen therapy (in women) are the only suggested
means to reduce its levels.

Insulin : Hyperinsulinemia, insulin resistance
and truncal obesity are implicated in the causation
of coronary artery disease, especially among Indi-
ans.

CLINICAL / ANGIOGRAPHIC PATTERI\S
Coronary artery disease in the young is marked

by the following features :
l. Less extensive pattern of disease with fewer

lesions and less severe stenoses.
2. Greater incidence of single vessel disease, es:

pecially involving the left anterior descending
artery.

3. More frequent total occlusions.
4. Higher incidence of normal coronaries on

angiography in patients with AMI (167o of men
and2l%o of women in the CASS database).

5. "Abluminal" pattern of atheroscleroisis, i.e.
spread within the vessel wall, which is soft,
subject to rupture and difficult to diagnose on
angiography.

6. Higher incidence of infarction as opposed to
angina.

7. lrsions contain more foam cells and less dense
fibrous tissue. Therefore plaques are found to
be less stable.

8. A reduced incidence of symptoms of conges-
tive heart failure although there is no difference
in overall left ventricular function.

CONCLUSION
In the foregoing paragraphs it is apparent that

atherosclerosis is as much a problem in the young as
in the older patients with coronary artery disease.
We, as physicians, have to educate the general popu-
lation on measures regarding primary preventing
and screening. All adults must undergo cholesterol
screening at least once, with further testing based on
the results. In those who are diagnosed to have
coronary artery disease below the age of 45 years,
every effort must be made to look for and treat the
emerging risk factors. Those with a clear family
history of premature coronary artery deserve inten-
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sive screening including stress testing.

Universally, healthy lifestyle practices should be
actively encouraged from childhood. These include:

1. Avoidance ofsaturated fats.

2. Maintenance of ideal weight.

3. Physical exercise, especially aerobic.
4. Avoidance of smoking.

5. High fiber diet from natural sources.
Only then will we be able to control this new

"epidemic" to some extent, since elimination of
these problem is still a distant goal.
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Review in Theraneutics
ANTI-INFLAMMATORY DRUGS
IN CHILDHOOD ASTHMA

Surg Cdr GIRISH GUPTA*, Surg Capt KS BAWA**

A sthma, a chronic inflammatory disease asso-

/\ ciated with widespread but uuriubl" airflow
L lobstruction, is a common clinical problem
faced by all medical professionals. The mechanisms
that lead to airflow obstruction in asthma are bron-
choconstriction and mucosal inflammation, which,
in turn, includes mucosal edema, increased mucus
secretion, and an eosinophil-rich inflammatory in-
filtrate. Central to the pathogenesis of asthma are
numerous inflammatory mediators such as hista-
mine, acetylcholine, bradykinin, adenosine, pro-
staglandins D2 and F2 alpha, thromboxane A2,
leukotrienes, platelet activating factor (PAF) and,
more recently, various cytokines. Recently, leuk-
otrienes (LTs) 84, C4,D4 and E4 derived from the
5-lipooxygenase (5-LO) pathway of arachidonic
acid metabolism, have been experimentally shown
to play a regulatory role in each of these inflamma-
tory mechanisms and to mimic the pathologic
changes seen in asthma. Inhaled LTC4 and LTD4
are the most potent bronchoconstrictors known in
human subjects. Further, LTC4 and LTD4 may also
cause migration of inflammatory cells into the asth-
matic airway. Indeed, increased production of LTs
has been demonstrated in patients who have asthma.

With such a major role for inflammatory media-
tors, it only stands to reason that anti-inflammatory
drugs are crucial in the management of asthma.
Some newer anti-inflammatory agents include leuk-
otriene modulators, PAF antagonists, prostanoid in-
hibitors, bradykinin antagonists, antioxidants, and
nitric-oxide-synthase (NOS) inhibitors. We present
a brief overview of the anti-inflammatory agents in
clinical use for treating asthma.

Since the pathology of asthma involves a com-
plex interplay between numerous mediators no ma-
jor clinical effect can be expected with a single

antagonist, especially when compared with a tradi-
tional relatively non-specific agents such as corti-
costeroids. Inhaled corticosteroids have now been
used in the management of asthma for over 25 years,
and have largely replaced oral corticosteroids in
both preventing and treating acute attacks. Inhaled
corticosteroids offer a wide range of anti-inflamma-
tory activity and have consistently proved to be the
most effective medication for the control of asthma,
thereby justifying their use as first-line therapy for
most patients. Their high efficacy has led to their use
in milderdisease and in youngerchildren in the hope
that permanent change in lung function and airway
remodelling may be prevented [,2]. However, evi-
dence has emerged over the past few years that the
first of the inhaled corticosteroids to become avail-
able, beclomethasone dipropionate, may cause
growth deceleration due to significant effects on the
hypothalamic-pituitary-adrenal axis when used at a
dose of 400 pg per day [3]. In children with mild to
moderate asthma, beclomethasone 200 pg twice
daily caused a decrease in linear growth by 1.54 cm
per year. It remains unclear whether the decrease in
growth is sustained or whether it reverses with
'catch-up' once therapy is discontinued t4l.
Budesonide inhalation suspension is therefore pre-
ferred in infants and young children, and represents
a major breakthrough by providing a formulation
that can be delivered reliably by a nebulizer for
effective maintenance therapy of persistent asthma
[5,6]. The newest of the inhaled corticosteroids to
be developed, fluticasone propionate, is equipotent
to older compounds at half the dose. Recent studies
have shown that fluticasone propionate at a dose of
100-200 pg per day does not suppress growth in
children [7.8]. At the same time, attempts must be
made to minimize the side effects of inhaled steroids
by using large spacers with metered dose inhaler and

*Classified Specialist Paediatrics and Neonatologist; **HOD and Senior Adviser, Department of Paediatrics, INHS Asvini, Colaba,
Mumbai - 400 005.
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TABLE I

Leukotriene antagonists

Drug Company Frequency Age limits

Montelukast
(Singulair)

Zileuton
(Zyf7o)

Zafirlukast
(Accolate)

Abbot
Lab.

Zeneca
Inc.

l0 mgs, adult
5 mgs, child
(chewable)

600 mgs

20 mgs

QID

20-40 mgs,
BD

6 years and
above

above 12 years

above 12 years

. rinsing the mouth immediately after use so as to
minimise systemic absorption of steroids from the
oral cavity. Additional therapeutic breakthroughs
may come with the development of new corticos- .
teroids. 'Dissociated steroids' are formulations that
retain anti-inflammatory efficacy with fewer sys-
temic side effects. Anti-inflammatory effects of cor-
ticosteroids are mediated by inhibition of cellular
transcription factors whereas systemic side effects
are mediated by glucocorticoid receptor binding to
DNA. Dissociation of these mechanisms is brousht
about by genetic engineering.

One may also consider the use of steroid-sparing
drugs like long acting beta-2 agonists, low dose
xanthines, mast cell stabilizers [9] and most impor-
tantly, antiJeukotrienes in cases of chronic asthma.
Long acting beta-2 agonist and fluticasone combi-
nations are being promoted in the management of
asthma. Clinical trials in adults with asthma have
demonstrated that anti-leukotriene drugs such as
zafirlukast, montelukast, and zileuton improve pul-
monary function, decrease asthma symptoms and
decrease the concomitant use of other anti-asthma
drugs. Most anti-leukotriene agents are orally
bioavailable and well tolerated, offering the poten-
tial for improved patient compliance [0-12]. These
leukotriene-antagonists are probably useful agents'in 

management of chronic asthma but are not of any
established use in acute attacks. In chronic asthma
they are required to be used for prolonged periods
with other agents including inhaled steroids and
beta-2 agonists. Further, they should be continued
even if the patient is asymptomatic. Only Mon-
telukast is as yet established for pediatric use and
can be used in children above six years of age.
Montelukast is likely to be an important agent in the
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treatment of childhood asthma in the future. Leuk-
otriene antagonists are gradually becoming avail-
able in the United States and other countries follow-
ing FDA approval. The details of available anti-
leukotrienes in the world market are shown in Table
l. Leukotriene antagonists have produced signifi-
cant relief in day and night symptoms, have de-
creased the need for steroids and bronchodilators,
and their use has resulted improvement of pulmo-
nary function. However, as yet, there is no way of
distinguishing leukotriene-related asthma from non-
leukotriene-related asthma. It is likely, however,
that leukotriene intervention may only be useful in
patients with specific forms of the disease, for ex-
ample aspirin-sensitive asthma. As their use be-
comes more widespread the clinical spectrum of use
will become better defined.

Long term outcomes are difficult to predict for
children who wheeze in early life. For this reason
the use of inhaled corticosteroids in very young
children is best reserved for those with severe symp-
toms or a strong family history of asthma, and evi-
dence from measurement of markers of airway in-
flammation. If inhaled steroids are required to con-
trol asthma, the optimum effective dose of the safest
steroid, namely fluticasone, should be started with
adequate precautions. This dose should then be pro-
gressively stepped down to the minimum effective
dose in combination with otherdrugs. However, the
patient should be closely monitored for growth-re-
lated and other side effects. The role of other anti-
inflammatory agents is yet to be firmly established
in the practical day to day management of asthma.
Finally, although inhaled steroids are still the main-
stay of treatment of asthma, it is the skill of the
clinician that decides its cost to the patient.
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ATYPICAL ANTIPSYCHOTICS AND
THEIR ROLE IN THE SERVICES

Surg Cdr AA PAWAR*, Surg Cmde PS VALDIYA+

INTRODUCTION

fT\he discovery of atypical antipsychotics may

I be justifiably called the third revolution in
I- Psychiatry. The first revolution occurred a

few centuries ago when Philippe Pinel removed the
chains from the mentally ill patients. The second
was the discovery of the use of chlorpromazine and
other antipsychotics to treat the patients of psycho-
sis. Though these drugs heralded a substantial im.-
provement in these patients, including a reduction in
hospitalisation and the retum to the community,
with the passage of time their disadvantages became
apparent. Most conventional antipsychotics have
central nervous system effects, particularly ex-
trapyramidal symptoms (EPS), tardive dyskinesia
and sedation. Other adverse effects of the typical
antipsychotics include the neuroleptic malignant
syndrome, orthostatic hypotension, changes in liver
function, anticholinergic and antiadrenergic side ef-
fects, sexual dysfunction, and weight gain. They
also cause significant changes in cognition and a
dulling of the intellect. Besides they are effective in
only about sixty percent of treated cases; thus there
is no relief for the other forty percent. Atypical
antipsychotics, on the other hand, are also not with-
out blemish. However, current research data indi-
cate that not only is their side effect profile much
more benign, but they also have superior efficacy
with the potential to improve the long term course
of disease. They have hence become the first line
drugs for the treatment of schizophrenia [].

NEUROTRANSMITTER HYPOTITESIS OF
SCHIZOPHRENIA

Before going into the topic of atypical antipsy-
chotics in some detail, let us briefly review the
neurotransmitter theory for the causation of schizo-
phrenia. It is hypothesized that these patients may
have a relative deficit of dopamine neurotransmis-
sion in the nigrostriatal and mesocortical tracts of

the brain, as contrasted with an excess of dopamine
neurotransmission in the mesolimbic area. Com-
pared with healthy subjects, schizophrenic patients
may also have increased levels of serotonin and
decreased levels ofnorepinephrine in the brain. The
dopamine deficit in the former areas may be related
to the negative symptoms (blunted affect, anhe-
donia, asociality, inability to initiate and carry out
complex tasks to completion) of schizophrenia,
whereas the dopamine excess in other pathways may
be responsible for the positive symptoms (halluci-
natioirs, delusions, and thought disorder).

Conventional antipsychotic drugs (Fig. l) non-
selectively block dopamine D2 receptors through-
out the central nervous system. This may help re-
duce positive symptoms, but has little or no effect
on negative symptoms. Additionally, this nonselec-
tive blockade in the nigrostriatal system also leads
to extrapyramidal symptoms. These extrapyramidal
side effects, which include pseudoparkinsonism,
acute dystonias, and akathisia are often disabling
and lead to discontinuation of therapy. Newer agents
(Fig. 2) have more anatomically selective activity
with respect to dopaminergic systems but are more
complex with respect to their actions on other neuro-
chemical Systems, such as serotonin and no-
repinephrine, which presumably contributes to their
apparent greater therapeutic efficacy [2].

AVAILABLEDRUGS

Apart from clozapine, risperidone and olanzap-
ine that are available in India, olanzapine, queitiap-
ine, sertindole and ziprasidone are available in the
West. Others such as amperozide and a number of
experimental drugs are yet under evaluation. The
modem psychiatrist therefore has a number of drugs
at his disposal to effectively treat schizophrenia. We
shall now discuss some of these drugs. Clozapine
has been the most studied and will hence be dis-
cussed in detail.

*Classified Specialist (Psychiatry), INHS Aavini, Mumbai; 
tDirector, Institute of Naval Medicine, Mumbai.
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CLOZAPINE

Clozapine, a dibenzodiazepine class of antipsy-
chotic, was discovered in 1960 and was first given
to patients in 1970. However, the discovery that the
drug causes agranulocytosis led to its withdrawal
from the market. It was reintroduced later. when it
was realized that clozapine-induced agranulocytosis
is reversible on discontinuing the drug. Cunently, it
is approved by the USFDA only foruse in refractory
schizophrenia. It is suggested that clozapine's low
affinity for D2 receptors and high affinity for sero-
tonin (5-HT2) receptors, producing a high 5-HT/D2
ratio, is responsible for its improved efficacy and
decreased rate of extrapyramidal side effects [3].
Figures I and 2 contrast the differing effects of the
conventional neuroleptics and the Serotonin
Dopamine Antagonist (SDA) neuroleptics on the
limbic and striatal areas of the brain. In a conven-
tional neuroleptic, the antagonism of dopamine in
the mesolimbic system relieves some of the symp-
toms of schizophrenia, but at the same time, the
blockade of transmission in the nigrostriatal system
causes EPS. Likewise, for the SDAs, antagonism of
dopamine in the mesolimbic system relieves some
of the symptoms of schizophrenia. However, the
dopamine (D2) blockade in the nigrostriatal system
is overcome by increased release of dopamine sec-
ondary to 5HT2 blockade in this area hence reducing
the extrapyramidal side effects [4].

Clozapine should be started at a dose of 12.5 to
25 mg daily and the dose should be gradually in-
creased in increments of 25 mg every two to five
days. The effective dose is said to be between 300
to 600 mg. The drug should not be given in patients
with history of blood dyscrasias. The common side
effects are weight gain, sedation, and hypersaliva-
tion. Sedation and orthostatic hypotension may limit
the upper limit of dose used in patients. In patients
with seizures, the drug should be used only after an
anticonvulsant has been given, valproic acid being
the anticonvulsant of choice in this setting. The main
danger with clozapine is agranulocytosis. The ma-
jority of cases occur between 6 and 18 weeks of
therapy. The risk of granulocytopenia is not related
to dose, sex, or age of the patient. A baseline com-
plete blood count and weekly white blood cell
counts are mandated by the manufacturer. This
monitoring schedule is based on the premise that the

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

reduction in granulocytes is gradual and an early
warning of a potentially serious reduction would be
possible. If the WBC count is :

a) More than 3500 per cmm, start the drug as
advised earlier and continue weeklv monitor-
ing.

b) Between 3000-3500 per cmm with polymorphs
being more than 1500, do biweekly monitoring.

c) Less than 3000 per cmm with polymorphs be-
ing less than 1500, stop clozapine and restart if
counts increase to levels mentioned above.

d) Less than 2000 cmm, stop clozapine for lie and
change the antipsychotic.

Drug interactions are known with clozapine.
Phenytoin is reported to reduce the levels ofclozap-
ine in the blood and cause a worsening of the psy-
chosis. The combination of clozapine and ben-
zodiazepines is reported to cause severe sedation,
toxic delirium and collapse. Cimetidine increases
the levels of clozapine in the blood and causes
severe diaphoresis, but this has not been seen with
ranitidine.

Clozapine has been found effective forrefractory
schizophrenia [5]. Clozapine is more effective than
conventional drugs when the dose is greater than
300 mg or when patients with refractory illness are
studied. Majority of patients improve when the drug
is used for more than six months. Clozapine treat-
ment has been shown to provide a significantly
greater improvement in several domains of cogni-
tive function, especially attention and verbal flu-
ency, compared with conventional neuroleptics.
The drug is also useful for patients who are unable
to tolerate usual doses of conventional antipsy-
chotics. It has also been reported to reduce the
severity of pre-existing tardive dyskinesia [6]. It is
also reported to be useful for deficit symptoms. The
optimal plasma level of clozapine is 200 to 350
mg/ml. This usually corresponds to a daily dose of
200 to 400 mg, although dosage must be individu-
alised. If patients improve significantly during treat-
ment with clozapine, they should continue to be
treated with clozapine and should be withdrawn
from this treatment only when medically warranted.
Psychotic relapse rates may be as high as 807o
among patients switched from clozapine to other
novel antipsychotic agents [7]. The drug may be
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useful in treating violent patients and those with
certain movement disorders, atypical borderline
personality disorder, or chronic psychotic symp-
toms. It has also been used successfully in the treat-
m€nt of resistant mania [8] and resistant autism [9].
Clozapine is also effective in resistant childhood
onset schizophrenia but there is also a greater risk of
agranulocytosis in children [0].

Risperidone

Risperidone, a derivative of benzisoxazole with
a structure unlike any other antipsychotic, was the
first SDA to be approved after clozapine for thera-
peutic trials. It is effective and well tolerated by the
patients. The drug dosage ranges from4-12 mg with
6 mg being the optimal dose. In doses more than l0
mg, the drug is likely to cause extrapyramidal side
effects. It is generally well tolerated but, due to its
tendency to cause orthostatic hypotension, it should
be started slowly, i.e. initiated at 0.5 to 1.0 mg twice
a day and then gradually increased by I mg every I
to 2 days. A benzodiazepine may be added if seda-
tion is needed. There are no studies to show that the
drug is significantly more effective than conven-
tional drugs in treating negative symptoms of the
disease unlike clozapine. Its use in treating refrac-
tory schizophrenia is also doubtful. Patients taking
carbamazepine and phenobarbitone may require
higher doses of the drug, while those taking cimetid-
ine need lower doses of the drug. The combination
of clozapine and risperidone may be more effective
than clozapine alone I l], but may also carry an
increased risk of adverse effects. Risperidone may
also augment the use of serotonin reuptake inhibi-
tors (SSRIs) when used in refractory obsessive com-
pulsive disorders (OCDs), but can aggravate the
condition if used alone [2]. An open trial also
supports the use of risperidone in Tourette's disor-
der [3]. The use of risperidone in the treatment of
affective disorders is controversial. Risperidone
may have an antidepressant effect and worsen manic
symptoms [4].

Olanzapine

Recently introduced in India, olanzapine is avail-
able under the brand names Olanex and Oleanz [5].
Olanzapine is a thiobenzodiazepine antipsychotic
drug structurally similarto clozapine. It is an antago-
nist at the 5HT2 serotonergic, Dl, D2 and D4
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dopaminergic, Ml muscarinic, Hl histaminic and
alphal adrenergic receptors.It is relatively mesolim-
bic specific; it reduces the spontaneous firing ofthe
Al0 (mesolimbic) dopaminergic neurons in doses
that do not affect the firing of the A9 neurons,
indicating a low potential for inducing extrapyrami-
dal symptoms. In animals, it inhibits the conditioned
avoidance responses in doses that do not produce
catalepsy. It is available as 2.5, 5, 7.5 and l0 mg
tablets. It does not produce agranulocytosis unlike
clozapine. Olanzapine is indicated for the acute and
maintenance treatment of schizophrenia and related
psychotic disorders. In controlled clinical trials,
olanzapine was found to improve both positive and
negative symptoms. Like clozapine, olanzapine has
been shown to be effective in maintaining clinical
improvement during one year of continuation ther-
apy in patients who had shown an initial treatment
response. Its utility in other disorders is as yet not
known. Olanzapine has a long half-life and thus can
be given in once daily dose. It is extensively meta-
bolised by the liver by the cytochrome P450 CYP
1A2 and CYP2D6 oxidase enzymes to olanzapine
glucoronide and desmethyl olanzapine. Both meta-
bolites lack pharmacological activity. The kidney
excretes seven percent of the drug; thus the drug
may be relatively easier to use in patients with
compromised renal function. Olanzapine's clear-
ance is less in the elderly and in females, and is
higher in smokers, and these factors need to be taken
into account when prescribing the drug. Concomi-
tant smoking or carbamazepine therapy may induce
the metabolism of olanzapine.

Transient increases in levels of hepatic transami-
nases seem to be clinically important. The only
events recorded more frequently during olanzapine
than haloperidol [6] therapy were weight gain, dry
mouth and increased appetite. Its use in pregnancy
and lactation are not known. The drug has generally
been compared to placebo or haloperidol in clinical
trials and thus there is a need to compare it with
clozapine and risperidone in treatment resistant
schizophrenics. In clinical trials it has been shown
to be less likely than haloperidol to cause ex-
trapyramidal side effects in equivalent therapeutic
doses [7], and a significant improvement in nega-
tive symptoms than haloperidol especially on the
dimensions of affective flattening and avolition-
apathy [8]. It is also useful in treating depressive
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symptoms in schizophrenia [9] and in childhood
onset schizophrenia [20]. It has also been found to
be effective in psychotic mood disorders. Respond-
ers were likely to be younger, be female, receive a
diagnosis of bipolar disorder and have a shorter
duration of illness [2 I ].

Dosage and Administration

Olanzapine should be administered on once-a-
day schedule without regard to meals, generally
beginning with 5 to l0 mg, with a target dose of l0
mg/day within several days. Further dosage adjust-
ments, if indicated, should generally be occur at
intervals of not less than I week, since steady state
for olanzapine would be achieved in approximately
I week in the typical patient. When dosage adjust-
ments are necessary, dose increments /decrements
of 5 mg QD are recommended. An increase to a dose
greater than target dose of l0 mg/day (i.e., to a dose
of 15 mg/day or greater) is normally recomended
only after clinical assessment. It has also been safely
used in the elderly in dosage of 5-20 mg per day.

Quetiapine : Seroquel (Z,eneca) Quetiapine, a
dibenzothiazepine derivative, is an antipsychotic
agent, which interacts with a broad range of neuro-
transmitters. Quetiapine exhibits affinity for brain
serotonin 5HT2 and 5-HTIA receptors, and
dopamine Dl and D2. It is this combination of
receptor antagonism with a higher selectivity for
5HT2 relative to D2 receptors, is believed to con-
tribute to the antipsychotic properties and low ex-
trapyramidal symptoms (EPS) liability of quetiap-
ine. Quetiapine also has very high affinity for his-
taminergic Hl receptors and adrenergic Al
receptors, with a lower affinity for adrenergic A2
receptors, little affinity for cholinergic muscarinic
receptors, and no appreciable affinity for ben-
zodiazepine receptors. It has a greater inhibitory
effect on dopaminergic transmission in the
mesolimbic system than in the nigrostriatal system.
The drug is available in 25,100 and 200 mg tablets.
The efficacy of quetiapine has been shown in short
term (six weeks) trials of treatment in schizophrenia

l22l.The effective daily dose seems to be between
600 to 750 mg [23]. It also attenuates negative
symptoms in doses of 300 mg per day. Both bid and
tid doses of 450 mg appear to be equally effective

[24]. These drug doses do not cause significant
adverse effects or extrapyramidal symptoms. Com-
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mon side effects seen are dizziness, sedation and
weight gain. It also elevates the transaminase levels
in the blood and causes a dose dependent decrease
in the levels of T3 and T4 but not TSH. No symp-
toms of hypothyroidism were seen. There is no
change in the prolactin levels. Quetiapine interacts
with phenytoin, carbamazepine, barbiturates, rifam-
picin and glucocorticoids; and coadministration
with these drugs may require dosage adjustment.
Doses need not be adjusted when fluoxetine, imi-
pramine, haloperidol and risperidone are coadmin-
istered: Quetiapine may enhance the effects of anti-
hypertensive agents and may antagonize those of
levodopa and dopamine. Long term efficacy of
quetiapine has not been determined.

Ziprasidone (CP-88,059) Zeldox (Pfizer) is a
novel antipsychotic belonging to the benzisothia-
zolyl group, with the advantage of combined
5HT2A and D2 receptor antagonism [25). Ziprasi-
done has a high 5HT2A [D2 ratio, which is believed
to predict beneficial effects on both the positive and
negative symptoms of schizophrenia, with a low risk
of EPS. Ziprasidone also affects many other brain
neurotransmitter receptors; it is an antagnoist at
5HT2C and 5HT lD receptors, an agonist at 5HTl A
receptors, and a moderate inhibitor of no-
repinephrine and serotonin reuptake. These charac-
teristics may further enhance its efficacy and safety
profile compared with traditional and newer antip-
sychotics. Studies in patients with schizophrenia
and schizoaffective disorder indicate that ziprasi-
done is an effective antipsychotic agent. A benefi-
cial effect on both positive and negative symptoms
has been demonstrated. A multicenter Phase III trial
also shows a positive treatment effect on depressive
symptoms. Ziprasidone appears to be well tolerated,
with a low incidence of EPS and orthostatic hypo-
tension, only transient effect on prolactin levels, and
no significant adverse effects on laboratory safety
tests. Its approval seems to have been held up as the
drug tends to cause prolongation in the QT interval,
which is linked to a greater incidence of arrythmias.
Ziprasidone is extensively metabolized and only a
small amount (<57o of the administered dose) is
excreted in urine and feces as unchanged drug [26].
The Swedish approval statement says there is a
contraindication for the use of ziprasidone in pa-
tients with known prolongation of the QT interval
since the drug itself causes a mild to moderate
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prolongation. The Swedish approval also warns that
ziprasidone should not be used concomitantly with
other drugs, which prolong the QT interval.

Dose of the drug. 80- 160 mg.

Sertindole (Serlect) Abbott laboratories is a
novel antipsychotic agent with high selectivity for
the mesolimbic dopaminergic pathway and nano-
mofar affinities for dopamineD2, serotonin 5-HT2,
and norepinephrine NE alpha I receptors. It is as
effective as Haloperidol in the treatment of positive
symptoms of schizophrenia with significantly fewer
incidences ofextrapyramidal side effects. It also has
a benefitical effect on negative symptoms in the
dose of20 mg per day 127). Sertindole also appears
to be an effective long-term treatment for schizo-
phrenia [28]. Sertindole can be administered with or
without food and without regard to co-administra-
tion of antacids. It is recommended to initiate sertin-
dole at 4 mglday and increase by 4 mg every 2-3
days up to 20 mg/day, some patients may require up
to 2 mglday. Despite side effects of tiredness,
weight gain, headache, nausea, and decreased ejacu-
latory volume, sertindole is generally well tolerated

[291. The pharmacokinetics of sertindole are un-
changed by renal impairment, dosage adjustment
does not appear to be necessary for subjects with
various degrees of renal insufficiency or subjects
with renal failure requiring haemodialysis [30].
Presently no studies have been carried out that com-
pare the efficacy of sertindole with clozapine or
olanzapine. It also causes prolongation of the QTc
interval and the FDA has held up its approval.

Other drugs undergoing trials. Apart from the
SDAs, other strategies are also being used to correct
the neurotransmitter anomalies of the disease. These
include sigma receptor antagonists. Sigma receptors
modulate glutaminergic inputs to the dopaminergic
neurons or directly regulate their firing. Agents
BMY 14802, remoxipride, tiospirone and gevotril-
ine are undergoing animal trials [31]. None of these
antagonists have been introduced in clinical trials so
far. Pure D2 antagnoists are also underconsideration
such as Nemonapride. Idoxan an alpha-2 receptor
antagonist in combination with fluphenazine has
also been reported to attenuate the symptoms of
schizophrenia [32]. The postulate used here is that
of clozapine, which blocks the alpha-2 and D2 re-
ceptor, so an agent acting similarly should produce
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identical effects. Phencyclidine also produces a psy-
chotic state, which closely resembles schizophrenia
by blocking the NMDA (N-methyl-D-aspartate) re-
ceptor, so an agent, which facilitates the functioning
of this receptor, should theoretically attenuate the
symptoms of schizophrenia. Glycine being one such
agent has been shown to be of modest benefit in
improving negative, and depressive symptoms in
the treatment of resistant schizophrenics [33].

CONCLUSION

The conventional antipsychotics have a broad
range of actions and in the present setting have a
very limited role due to the introduction of the new
SDAs. With more of these drugs having a better side
effect profile it will soon be possible to exactly tailor
thedrug with the symptoms that the patient is hav-
ing. These drugs have also come as a great hope to
those patients who are resistant to conventional an-
tipsychotics or are unable to tolerate them.
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ROLE OF VITAMIN D MINERAL SUPPLEMENTS IN WOMEN

Surg Cdr SUSHIL KUMAR*, Surg Cmde RT AWASTHI+

ABSTRACT

The objective- of this article is to review the current literature on nutrition so as to provide a basis for counseling
patients. Studies on nutrition and nutritional supplements in woments health found primarily in literature are
not typically read by a general physician or a GynecologisUobstetrician. A surprising number of people do not
receive the vitsmins and minerals that they need. Supplementation of diet with calcium, iron, zinc, vitamins,86,
B12 and folic acid may prevent certain diseases in women and infants. This may also save the health care systems
millions of rupees.

KEY WORDS : Vitamins, Nutritional supplements

INTRODUCTION

TTloday in almost every aspect of our life we are

I confronted with advertisements of health
L foods and nutritional supplements, all of

which are aimed at making us healthier by decreas-
ing our symptoms o1 preventing a particular disease
from occurring. But to some, the vast number of over
the counter nutritional products seems needless.
Many consumers and their physicians feel that eat'
ing a healthy diet provides all the vitamins and
minerals that an individual needs. However, there is
mounting evidence that significant reduction in binh
defects, recurrent abortions, premature birth, pre-
eclampsia, and coronary heart disease could be
achieved by daily vitamin and mineral supplemen-
tation.

Since the fundamental understanding of the
benefits of vitamins occurred only recently, it is not
surprising that most individuals today are confused
about their nutritional requirements. This article re-
views the information on vitamins and mineral sup-
plements that should be part of the knowledge base
of physicians involved in the care of women.

HISTORICAL BACKGROI.'NI)

The relation between nutrition and health has
been appreciated since antiquity. Hippocrates de-
scribed some 600 plants that possessed medicinal
properties. It was not until the early 20th century that
scientists discovered that food contained vitamins.
In I 9 I 2 Casimir Funk coined the term "vital amines"

to describe organic compounds found in diet that are
reQuired in small amounts to maintain good health
[1]. The word "vitamin" is a later evolution of this
phrase. The discovery of vitamins has helped in the
understanding and cure of many diseases such as
scurvy, beriberi, pellagra, etc.

ADOLESCENT GIRLS AND NUTRITIONAL
SUPPLEMENTS

Poor calcium intake by teenagers leads to de-
creased'bone mineral density as has been high-
lighted by various studies [2]. One example of die-
tary contribution to bone loss is excess intake of
protein early in life. For each gram of protein con-
sumed, I mg of calcium is lost in the urine. Protein
increases the acid load of the urine and requires
calcium as a buffer. Similarly, a diet high in salt
increases urinary calcium loss. Therefore it is easy
to understand why hamburgers, salty French fries
and fast foods may contribute to osteoporosis unless
our children also receive calcium supplements. The
recommended daily allowance (RDA) of calcium
for 9 to I 8 years old girls is I 500 mg/daily. Breakfast
consumption habits (skipping the breakfast) may
also lead todeficiency of Vitamin A, Be and Brz [3].
Poor performance in school has also been noticed in
these girls. In sharp contrast to nutritional problems
observed in higher strata of our society, severe nu-
tritional deficiencies are seen at the lower level. The
World Health Organization regards eradication of
iron deficiency as its main target for the year 2000.
Iron deficiency may lead to impaired intellectual
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performance, increased risk of lead poisoning and
decreased resistance to infection [4]. Zinc defr-
ciency is also common in children and adolescents
leading to decreased immuno-competence [5].

NUTRITIONAL SUPPLEMENTS DURING
PREGNANCY

Today there is unequivocal evidence that peri-
conceptual folic acid supplements can prevent neu-
ral tube defects and growth retardation in the fetus.
Recent studies in the US have shown that the mere
prevention of these disorders with routine antenatal
vitamin supplements containing folic acid and zinc
would translate into 2.6 billion dollars in prevent-
able hospital charges. The important vitamins and
mineral that should be supplied during pregnancy
are -

VITAMINS

1. Folic Acid

Folic acid is an essential vitamin that is a neces-
sary coenzyme for normal metabolism and growth.
During pregnancy its demand increases many fold.
It is now known that addition of adequate doses of
folic acid (400 pgm daily) in the first few weeks of
pregnancy can reduce the incidence of neural tube
defects by 53Vo [6]. Low folic acid levels during
pregnancy increases the risk of spontaneous abor-
tion. Another nutritional condition associated with
recurrent spontaneous abortion is hyperhomocyste-
inemia [7]. Classic homocysteinuria is a rare autoso-
mal recessive disorder. However, milder expression
of disease occurs in 5 to 1Vo of the population.
Untreated women suffer up to soqo rate of fetal loss.
This condition is also responsible for large numbers
ofcases ofearly onset severe pre-eclampsia. Treat-
ment with folic acid and vitamin Bo for three months
reverses the hyperhomocysteinemia. It is therefore
recommended that women with a history of pre-
eclampsia, recurrent abortions or history ofprevious
pregnancy with fetus having nerural tube defect
should take folic acid supplement 4 mg daily at least
3 months prior to conception and continue thoug-
hout pregnancy. Women on anticonvulsant drugs
should also have I mg folic acid daily through out
their pregnancy.

2. Vitamin 86or $ri.doxine

This vitamin is essential for protein, carbohy-

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2

drate and lipid metabolism. In pregnancy the de-
mand for Vitamin B6 increases because of its active
transport across the placenta. Vitamin 86 can be
found in meats (particularly organ meats such as
liver) and grains. Oral supplementation of 2 mg
daily is recommended during pregnancy. Vitamin
Be supplementation during pregnancy is also rec-
ommended to treat nausea and vomiting. However
prolonged use of vitamin Bo in doses of more than
200 mg daily may lead to peripheral neuropathy.

3. Vitamin BI2 or Cyanocobalamine

This is essential for normal cell division and
protein synthesis. It can be found only in foods
containing animal protein, such as meat, fish, eggs
and milk. Individuals who possess abnormalities of
gastrointestinal absorption or are strict vegetarians
may become deficient in vitamin B12 in pregnancy.
However adequate levels can be maintained if the
diet contains animal proteins such as milk.

4. Vitamin C or Ascorbic acid

Vitamin C is essential to many of the body's
metabolic processes. It is found in fruits and vege-
tables. Drying, salting, cooking, mincing of fresh
vegetables and mashing of potatoes reduces the
amount of vitamin C. The RDA in pregnancy is 70
mg. This amount can be ingested through diet. How-
ever a daily supplementation of 50 mg is recom-
mended for women who are smokers or consume
heavy amount of liquor.

5. Vitamin A

Beta Carotene is converted to vitamin A and is
essential for good health.ofeyes and skin. It is also
involved in photochemical reactions, in the retina. It
is prevalent in carrots, dark green vegetables as well
as in liver, eggs, milk and butter. Pregnancy does not
create a substantial demand for vitamin A and sup-
plementtion is unwarranted. Excessive doses of vi-
tamin A (> l0000lU/daily) may lead to congenital
anomalies in the baby.

6. Choline

In April, 1998, choline was classified as an es-
sential nutrient for humans. It is precursor of phos-
phatidylcholine and sphingomyelin. Choline can
also be oxidized enzymatically to betain and the
methyl group of betain can be used to resynthesize
methionine from homocysteine []. This reaction
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inadequate calcium intake. Therefore it is recom-
mended that healthy women above 50 years of age
should consume 1200 mg of calcium per day. Cal-
cium also potentiates the benefits ofestrogen in the
preventing osteoporosis. Calcium supplements are
available as calcium phosphate, calcium citrate, cal-
cium carbonate and oyster shells. Calcium carbon-
ate and oyster shell are the least expensive, but also
the least absorbed. Calcium carbonate is also more
likely to cause abdominal gas. Calcium citrate is
well absorbed but requires large doses. Calcium
phosphate is available as 600 mg tablets that are
taken in a dose of two per day. It does not cause
gaseous distention of abdomen and this helps in
better patient compliance [3].

Soy Isoflavones

Over the next few years the health benefits of soy
isoflavones will become as familiar to our patients
as calcium is today. Phytoestrogens are a family of
plant compounds that are both estrogenic and anti-
estrogenic. Isoflavones can be found in some 300
plants but they are particularly abundant in soy. The
reason for enofinous interest in soy isoflavones is
because of major health benefits. Soy isoflavones
have shown to increase the levels of sex hormone-
binding globulin, thus reducing menopausal symp-
toms. A significant cardio-protective role has also
been observed in epidemiological studies. Other
major medical benefits include inhibition of angio-
genesis, protection against breast cancer and pre-
vention of osteoporosis. Over the next few years
there are certain to be more soy isoflavones avail-
able over the counter for those who desire the bene-
fits of soy but want to avoid the taste or associated
calories of soy based foods [4].

To conclude, nutritious supplements and nutri-
tion in general provide our patients and us with an
important opportunity to optimise illness preven-
tion. It is hoped that the information provided in this
review would serve as the basis for understanding
the importance of nutrition and nutritional supple-
ments in women's health.
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Case Reports
STEVENS-JOHNSON SYNDROME
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KEY WORDS : Drugs, Staphylococcal scalded skin syndrome, Corticosteroids

INTRODUCTION

1]t tevens-Johnson syndrome (SJS) is an acute

\, mucocutaneous intolerance reaction, most
\-l often to drugs, but also to infections, charac-
terised by expanding macular rashes, atypical, flat
target lesions and involvement of more than one
mucosal site []. The incidence of SJS is l-2 mill ion
per year and females are twice as commonly af-
fected as males. HIV infected individuals, on the
other hand, are three times as likely to be affected.

CASE REPORT
An eight-year-old child presented with complaints of gradual

onset, widespread red-brown rashes over the trunk, face and

extremities of five days duration. Oral and vulval erosions dcvcl-

oped three days after appearance ofskin lesions. The parents gave

a history of use of carbamazepine and haloperidol for a hyperki-

netic disorder. prescribed elsewhere five days prior to the appear-

ance of the rash. Examination revealed well defined, erythema-

tous to reddish-brown plaques and target lesions with a tendency

to bulla formation, involving the scalp, trunk and extremities

including palms and soles (Flg. l). The vermilion surface of the

upper and lower lips showed extensive superficial erosions with

oozing, crusting and bleeding at places (Fig. 2). A few erosions

were also noted around the urethral orifice. Oral mucosa and eyes
were not affected. The plaques evolved into flaccid bullae over

the next 24 hours. These bullae separated, leaving behind tender

oozing erythematous erosions. Gentle traction over the margins

ofthe bullae yielded a positive Nikolsky sign. The clinical picture

was strikingly in favour of a diagnosis of Stevens-Johnson Syn-

drome.

Routine hematological and biochemical investigations in-

cluding a hemogram, liver function tests, blood urea and creat-

inine were within normal limits. A chest radiograph and abdomi-

nal ultrasound were unremarkable. A skin biopsy was contem-
plated, but was withheld keeping in view the established clinical
picture and the condition ofthe patient. Hydrocortisone at a dose

of 300 mg/day (bodyweight 25 kg), along with ceftrixone was

started immediately. Fluid and electrolyte balance was matn-

tained. Topical therapy with normal-saline soaks, and antibiotic

and steroid creams was instituted. Strict asepsis was maintained.

Over the next few davs complete remission was achieved, with

drying and scaling of lesions. No fresh lesions appeared. The
child was discharged on tapering doscs of oral steroids with
advice to avoid carbamazepine and sulphonamides in future.

DISCUSSION

A variety ofdrugs, infections and physical agents
have been implicated in the etiopathogenesis of SJS.
Ofthese, drugs are the leading causative factor being
implicated in over half the cases [2]. A variety of
drugs have been responsible for the disorder includ-
ing anticonvulsants such as phenytoin, car-

Fig.  I
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bamazepine and phenobarbitone, long acting sul-
phonamides, and NSAIDs. Genetically determined
defective detoxification pathways result in binding
of toxic drug intermediates to the epidermal cells,
attracting an acute inflammatory response which is
followed by blistering and necrosis.

The typical clinical features of SJS include a
prodromal phase of systemic illness occurring up to
14 days prior to the appearance of the rash. In
neonates and children underfive years, hemorrhagic
crusting of the lips with eye involvement are char-
acteristic features, in addition to other manifesta-
tions. SJS may progress further along the spectrum
to Toxic Epidermal Necrolysis with erythema, ne-
crosis and bullous detachment of the epidermis in-
volving over 3O7o of body surface area. Mortality
rates range from l0 to 50 percent. Septicemia re-
mains the leading cause of death with other causes
being ARDS, myocarditis, acute tubular necrosis
and GI bleeds.

The differential diagnosis of SJS includes
staphylococcal scalded skin syndrome (SSSS),

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No. 2

erythema multiformae and bullous fixed drug erup-
tion. The condition is readily distinguished from'SSSS 

since in the latter there is recent history of
impetigo amongst family members, absence of mu-
cous membrane involvement, a brief course of dis-
ease and low mortality. Erythema multiformae pre-
sents with a similar but less extensive rash, typical
target lesions and a mild mucous membrane in-
volvement. Further, the course is self limited but
recufTent.

Opinion is divided regarding the use of systemic
corticosteroids in the management of SJS. Lower
mortality rates have been reported by management
as in a burns unit in the absence ofcorticosteroid use
[3]. However, corticosteroid administration early in
the disease before significant sloughing of skin sets
in, followed by rapid tapering has been found to be
benificial by other authors [4]. The beneficial effect
of steroids is reported to be more pronounced, if
patients are treated within three days of disease
onset [5]. Once widespread sloughing occurs, the
risk of infection outweighs the potential benefits of
corticosteroids. The present consensus is to institute
corticosteroids only in the early stages of SJS until
disease progression has ceased; following which the
dosage should be quickly tapered. Prophylactic an-
tibiotic therapy should be started right from the
beginning, with care to avoid sulphonamides, ami-
nopenicil l ins and other antibiotics with sensitising
potential. Strict asepsis with good nursing care is of
paramount importance.
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PULMONARY BAROTRAUMA

Surg Lt Cdr C KODANGE*, Surg Lt L VUAY KUMAR+,
Surg Capt MJ JOHN*{'

INTRODUCTION

11ulmonary Barotrauma is one of the most seri-

l/ous complications of diving and is a clinical
L manifestation of Boyle's law. It occurs in
divers and in personnel undergoing submarine es-
cape (mainly free ascent). Incidence in reported in
literature is I in 3000 and the mortality is I in 50,000

[1]. These figures are from Naval studies where all
facilities for diagnosis and management exist. The
figure is likely to be much higher in civilian divers
especially recreational ones, however here most
cases go unreported or are not diagnosed or treated
correctly. A study by Lanphier revealed that Pulmo-
nary Barotrauma is the second leading cause of
death afterdrowning in civilian divers [2]. We report
a case of in pulmonary barotrauma in a trainee naval
diver.

CASE REPORT

A 23 year old trainee diver was carrying out his first dive in
the swimming pool. His initial diving examination which had
been carried out a week earlier, was normal. He was physically
fit, having successfully passed the screening test for the diving
course.

The diver was using a BASCA open cruit diving set and the
training exercise was for him to descend to l8 ft in the deep end
of the swmming pool and then to the end of the shot rope. His set
was checked and he was sent down.

On descending down to l0 ft he complained of 'Hard breathe'
i.e. difficulty in drawing breath normally. He was called to the
surface, his set was checked which was found to be functioning
normally. He was then sent down again. The diver descended to
18 ft and went to the end ofthe shot rope. Here, he again felt 'Hard

breathe' and so ascended very rapidly on his own.

On surface he complained of chest pain (retrosternal non-ra-
diating) and difficulty in breathing. His set was checked thor-
oughly and found normal. He had no relief of his symptoms on
resting and also had a bout of haemoptysis. He was then brought
to the MI Room within l0 minutes of the incident.

On examination he was found to be fully conscious, with
normal speech and no change in his voice. His gait was also
normal. He was afebrile, Pulse 76lmin, BP ll0l'12 mm Hg and

Resp rate - lS/min. General physical examination -NAD. His

lungs were clinically clear. Examination of CVS, CNS, Abdo-
men-NAD. In view of his sudden uncontrolled ascent being a
trainee diver in a panic state, and symptoms of retrosternal chest
pain with difficulty in breathing and haemoptysis a clinical
diagnosis of Pulmonary Barotrauma was made.

Patient was started on 1007o oxygen while being shifted to
the Recompression chamber. He was put in the RCC with Oxyger

57 set (a closed circuit oxygen set) as the RCC did not have BIBS
(Buit in breathing system) for supplying Oz. He was pressuried

to I 8 mtrs and decompressed as per Table 61 ofBR 2806. Patient
had complete relief of symptoms within l0 min at l8 mtrs. He
was decompressed over 2 hrs 15 min.

Post RCC general and systemic examination was normal and
patient was taken for a Chest X-ray PA view. This X-ray was

compared with his old one (taken a week earlier) which revealed
"non homogenous nodular and linear opacities in the RMZ/RUZ
suggestive of areas of infl ammation/contusion/haemorrhage con-

sistent with barotrauma". Patient was followed up for a week and
was asymptomatic. He was made unfit for diving and sent back
to his unit.

DISCUSSION

Pulmonary barotrauma (Pulm BT) is caused
when a diver ascends very rapidly to the surface
while holding his breath or nor exhaling out. The air
inside his lungs keeps expanding as he rises to the
surface (as per Boyle's law) and this causes pulm
BT. The pressure change needed to cause Pulm BT
is 70 mm Hg near surface, which represents a l07o
increase in lung volume. The predisposing factors
include old pneumothorax, asthma, sarcoidosis,
cysts, plueral adhesions, fibrosis, and pulmonary
infections. The precipitating factors are panic, faulty
equipment, water inhalation [3].

Pulmonary BT manifests as either pulmonary
tissue damage, mediastinal emphysema, pneumot-
horax or air embolism or a combination of these
depending on the severity of the case.

The differential diagnosis mainly includes air
embolism and Decompression sickness (DCS).
There can be combined Pulm BT and DCS but

*Postgraduate trainee in Marine Medicine, Institute of Naval Medicine, Mumbai. +Medical Officer, Diving School. **Sr. Adv. in Marine
Medicine, INHS Sanjivani, Cochin.
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fortunately this is very rare. In case of any doubt, it
is better to treat the case as Pulm BT.

The tneafinent consists of preventing furttrer ag-
gravation i.e. any procedure that increases the intra
thoracic pressure, lOOTo Oz inhalation on surface to
maintain high arterial Oz levels (many minor cases
of Pulm BT will improve within 6-8 hrs of 1007o Oz
inhalation on surface). Symptomatic therapy by
maintaining adequate fluid balance etc is also
needed. Recompression with a Oz table such as
Table 61,62, ofBR 2806 is adequate. Itis notneeded
to follow the 50 mtr air tables as they do not have
any benefit over the 02 tables, infact the air tables
require a much longerdecompression time and also
increase the risk of the attendent suffering from
DCS.

Diving after Pulm BT is containdicated as the
diver has proven lung pathology. This increases his
chance of suffering from Pulm BT again and may be

with more serious form.

Prevention of Pulm BT is important. This can be
achieved by good diver training, where a diver
leams not to panic and when he ascends he does not
hold his breath. Thorough diving medical examina-
tion at time of entry into diving to exclude all pre-
disposing medical conditions for Pulm BT will also
help reduce the incidence of Pulm BT.
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ABSTRACTS
(From workshops on diving by Undersea and Hyperbaric Medical Society
held in June 95. www.divess.htm)

ASTHMA AND DIVING

FRED BOVE

ABSTRACT

Because ofthe changes in medical practice, new medications, a better understanding of the spectrum of asthma,
and the growing awareness that many divers have some form of asthma and are diving safely, the Undersea and
Hyperbaric Medical Society held a workshop on diving with asthma in June of 1995. The proceedings and
conclusions of the workshop have now been published, and they provide important new guidelines for managing
the individual with asthma who.wants to dive.

Several surveys have shown that 4-7Vo of active divers in the United States have asthma. Data collected by the
Divers Alert Network has also shown that diving accidents are not markedly increased in individuals with asthma.
The DAN data on asthma suggested that active asthmatics (someone who is short of breath and actively wheezing)
may have a small increase in diving accident risk (either decompression sickness - DCS or arterial gas embolism
- AGE), but the increase is small and does not reach statistical significance. The only conclusion which can be
drawn from the information is that there may be a slight increase in risk for a diver who has active asthma.

Both the DAN data and the data from a British sport divingsurvey failed to show a risk for pulmonary barotrauma
in asthmatics. Indeed when reviewing the few cases of asthmatics who died while diving, it was apparent that
failure to swim to safety on the surface was a major problem with these individuals.

The new guidelines take into account the need to have normal exercise capacity when diving. The consensus was
that lung function must be normal before an asthmatic can undertake diving. If treatment results in normal lung
function, the risk of a problem is eliminated, and the individual can dive. The workshop provides information on
the measurements needed to determine that lung function is normal.

Obviously the asthmatic who is acutely ill, with difficulty breathing, wheezing, cough, or fever should not dive.
The acute illness must be resolved and breathing function restored to normal before considering diving. Full
recovery however would allow return to diving, again based on evidence that the breathing test is normal.
Individuals who have permanent lung damage from long standing asthma, with chronic emphysema should not
dive. It is also important to avoid smoking tobacco if you are asthmatic, as the stroke will sometimes aggravate
tle asthma.

A copy of the workshop on Asthma and diving entitled "Are Asthmatics Fit to Dive?" can be obtained from the
Undersea and Hyperbaric Medical Society, 10531 Metropolitan Ave., Kensington, Md.20895. The cost is $20.00
plus $2.50 additional for postage and handling. Reviewed 7130100

BONE INJURIES FROM DIVING

FRED BOVE

ABSTRACT

Commercial divers who experience long exposures to increased pressure have an increased risk of getting bone
injuries (osteonecrosis), and damage to a joint to the point of disability. Pressurized tunnel and caisson workers,
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and divers exposed to saturation dives oflong duration were thought to be at risk, and air divers who frequently
missed decompression from long dives were found to have an increased risk of osteonecrosis. The data were
compelling enough that a specific name : dysbaric osteonecrosis (DON), was given to bone disease which arose
from diving or hyperbaric exposures.

The common pattern found in divers who get DON is a history of long but relatively shallow dives. Exposures to
depth of 60-100 feet for several hours, with dives of this type being done for many days in a row, seen$ to be the
typical exposure which leads to DON. DON has been found in the shafts of long bones, and near the joints. The
joint iqiury causes problems for divers, even though iqiury to shaft and joint can be found by x-ray.

CORONARY ARTERY DISEASE AND DIVING

FREDBOVE

ABSTRACT

At the present time, the most likely reason for a diver over the age of 40 to die suddenly while diving is a heart
attack with an accompanying fatal heart rhythm. The same cause for sudden death is found in almost all other
sports related sudden death in this age group. In that sense, diving is not unique. Ifa person with undetected heart
disease jogs, plays tennis, swims, dives or engages in any other strenuous sport, he is at risk for sudden cardiac
death. The common factor is exertion which causes the heart to work beyond its capacity to obtain oxygen. The
lack of oxygen (ischemia) causes the heart to malfunction, and a fatal heart attack may occur.

Ifyou smoke cigarettes, are overweight with elevated blood cholesterol, have high blood pressure, dontt exercise,
and use cocaine, you are likely to have a heart attack while still in your 20's. Accumulating all of the risks can
rapidly accelerate atherosclerosis, and age your arteries rapidly. You can greatly reduce your risk of artery
damage by removing the risk factors. The most common risk is cigarette smoking. The other important risk factor
is your blood lipids. Blood cholesterol around 200 units is considered to be safe. If your cholesterol is above 250,
your risk for a heart attack is increased considerably. High blood pressure is also a risk, now avoidable because
of the excellent medications we now have for controlling blood pressure. Avoiding use of cocaine is a simple means
ofprotecting your arteries from the damage that it can induced, and exercising regularly will add a positive factor
to the health of your arteries.

A stress test is the best way to be sure diving will be safe from the standpoint of heart disease. By producing work
loads similar to or greater that the workloads encountered in diving, we can determine if the heart can handle the
usual exercise requirements of diving. If you are physically active, haye positive risk factors, and are over the age
of40, you should have a periodic stress test to be sure that exercise is safe. A normal exercise test to your maximum
capacity, although not a lifetime guarantee against coronary disease, does indicate that you can withstand the
exercise and other stresses involved with diving. An abnormal test suggests that you could be at risk for a heart
problem while diving, and further evaluation should be done before you dive.

Prevention is still your most important choice for long term health, and diving. You should have your blood lipids
(cholesterol, triglycerides, HDL, LDL) measured. Cholesterol should be less than 200, triglycerides should be less
than 120, HDL should be less than 130. Ifyour blood lipids are not in these ranges, you should lose weight reduce
your saturated fat intake, reduce your alcohol intake, and exercise to improve these measurements. If all else fails,
there are several medications that will reduce your blood lipids to acceptable levels. If you smoke cigarettes, stop.
The most serious risk factor is cigarette smoking. If you do nothing else, getting rid of cigarettes will signilicantly
reduce your heart attack risk. Exercise moderitely. There is compelling evidence that exercise contributes to
lowered risk for heart attack. Be sure your blood pressure is normal. Ifpressure is elevated, you should be treated.

Most people with coronary heart disease should not dive. Usually, there are blocked arteries to the heart which
limit oxygen delivery to the heart muscle during exercise. This will increase risk fcr a heart attack or sudden death
while diving. Exceptions to this rule can be made in some cases. If you have had extensive heart muscle damage
from a heart attack, you should not dive because the heart may not be able to meet the pumping requirements of
increased exercise while diving.

Jour. Marine Medical Society, Jul-Dec 2000, Vol.2, No.2 143



In summary, ifyou have an increased risk for coronary disease, ifyou are over 40 years old and have not exercised
regularly, or if you have been treated for heart disease, you should be evaluated for exercise tolerance before
diving. If your heart is limited by blocked arleries or damaged muscle, diving is not the time to discover the
problem. A careful medical evaluation before diving will prevent a serious complication from heart disease.

DIVING WITH DIABETES

Fred Bove

ABSTRACT

Although diving for diabetics using insulin has been considered dangerous, recent analysis of diabetic divers
indicates that some diabetics can dive safely. Two major issues raise concern in diabetic divers. The hrst is that
hypoglycemia (low blood sugar) might result in loss of consciousness or poor judgement in the water. As a result
the diabetic diver must have good control of his or her blood sugar, a good understanding of the relationsiip
between exercise and blood sugar levels, and be able to recognize and treat the early signs oflow blood sugar. The
second concern is the increased incidence of heart disease in people who have had diabetes for many years and
the risks they face of heart attacks while diving.

There are many diabetics who are not dependenton Insulin. These individuals may be able to control their diabetes
by diet alone, or with use of an oral medication which helps to control blood sugar. In the case of diet or oral
medication control of diabetes, there is no risk of hypoglycemia, and the diver will not be at risk for a serious
underwater accident. Diabetics who are dependent on Insulin also represent a spectrum of illnessrone end of which
will not interfere with diving or increase risk enough to exclude diving. It is clear that diabetics who have lost the
ability to develop a normal defense reaction against hypoglycemia are at high risk for hypoglycemia when diving.
Loss of this safety system usually occurs in long standing diabetes. The portable machines to test blood sugar from
a single drop of blood, and newer Insulin preparations make management of diabetes simpler for the active young
person interested in sports ofany kind. The new methods for testing and regulating blood sugar can be used at
the dive site to be certain that risk of hypoglycemia is eliminated. A proper physical examination, and exercise
testing when indicated can reduce the risk for a heart problem while diving.

Advances in medicine have allowed a diabetic to avoid risk when diving. These new techniques coupled with a
careful medical examination will provide the basis for some insulin dependent diabetics to dive.
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