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Ii‘lft{.‘tl—‘r'{t disenses are ol critical imporiance

Wy the Armed Forces. ‘Uhe sudden outbreak of

a contagious illness can compromise operiational
efficiency, Traditionally hepatins caused by
Hepatilis A& Virus (HAY) has been considered
i he of special importance to the military duc
o ity feco-oral transmission route and predilic-
tHon for geoup living under poar hygienic con
diions, hoth these situations are precipitated
during war and mass wroep movements. The risk
of contacting hepatitis B and C also increases
exponentially dunng wartime due to injuries, in
helping mulitary or civilian perscnnel who are
injured, dug W wrgent blood transfusion of un-
sereencd blood and probably dué to increased
promiscuity[1]. Iln peace time also hepalitis
eauses considerable morbidity with conseguent
loss of man days. Post Hepatitis, after apparent
reoovery, also merits surveillance

Viral hepatitis (VU 1s a systemic viral in-
fection in which hepatic inflammiation and ne-
erosis predominate  and characteristic
clinical, biochemical and pathological features.
There have been rapid advances in understanding
the etiology, immunopathology and management
of VH. Coniroversy siill exisis as to the need and
duratinn of convalesence period as alse its impuct
on the rather stessful nature of fying dulies. A
brief review of the subjeet with emphasis on epi-
demiclogical, preventive and acromedical aspects
is presented here.,

CEURT

The agent

There is now direct evidence of five Lypes of
viruses and probably some more will he found
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in the tuture, These viruses have hoen given
alphabrets w0 designate  them viz Hepatitis A
Virus (HAV ), Hepatitis B Virus (HBV), Hepati-
tis € virus (HCV), Heputitis D virus (HIDY)
and Hepatitis E virus (HEV), HOV and HEV
were earlier grouped as Non Aonon B virus
(NANB)

HAY was discovered m 1973 [2]. It is an
enterovirus of the Pieorna group [3] It meas-
ures approximately 27 am in diameter and has o
single stranded ENA structure. It is inactivated
by chlorination at 1.0 PPM residoa] chlorine ar
lull un hour or hy hailing water for one minute
and by ultraviolet rays. It can survive acid pH
of 3.0 upto 3 hours.

HBY 15 a DNA virus in Lthe form of small
citeular partly double stranded particle. It was
discovered in 1965 by Dlumberg 4] for which
he was later awarded the Nobel Prize. Eversince
its discovery, this virus has been the subject of
intense study and there has been an explostion of
knowledgs about this virus. It circulates in the
blood in three distinet forms (i} 22 om spherical
partcles (ii) Rod like shapes with a diameter of
22 nm but variable length measuring upto scv-
eral hundred nm (iil) 42 min spherical particle
known as Dunc particle. The first two forms
represent the excess surface antigen whereas
Dane particle is the complete virus, HBY s
inactivated by aulgclaving, dry heat temp of
100°C for 20 minutes or glutaraldelyde 0.1=
LO% at 24°C in 5 aninutes

HDV was recognised by Rizzeto in ltaly in
1977 [5]. Tt is believed to be a defective RNA
virus, which needs HBY for its own survival,
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I'herefore 11 can only infecl an individual who
also has pre-existing or concurrent infection
wilh HBY. In most instances it goes unrecog-
msed and the paticot is labelled to be sullening
from HBY infection. When actively looked Tor,
the prevalence of HDV among HBV infected
individuals s repirted to be varying from 2% 10
0% i dutferent parts of the workd,

HCY was carhier knoswen gs the parenteral
NANB hepatinis virus. The pgenome of thisx virus
was worked out in Y8R using speciahised tech-
nigues involving compuolerised wnino acid se
guehce analysis | 7). 1t 15 believed to be an en-
vieloped, positively stranded RNA virus whose
size 18 about 10 kilobuses [8]

HEY is the other member of the NANH
gromp. Tt was  known as Enteric NAND
(ENAND) before it was named as HEV, It s o
20 nm RNA virus of the family calciviridae. Tt
ig unly slightly longer than HAV,

Immunopathology

The viruses or components of the virus seling as
antipens in the human host lead 10 very impor-
tant immune reactions and many of the clinical
features are caused by these immune reactions.

In the case of HBY, the virus is known o be
noncytopathogenic and the clinical spectrum s
totally immune-mediated [9], the various immu-
nological changes are summurised in the table.

Besides this humoral immunity, the various
components ol cell mediated immunity like lym
phru;_'}.'[('x_'. andd T|1:il;:rllnl‘|||.'|1‘:l_',:-i {nke aclive part in the
pathogenesis of the hepane lesions as well as Hhe
oxira ]lCEHJllL ll.hlil““'ll‘l.lllll:?i

Epidemiology

The epidemialogy of vical hepatitls 15 known
since long. The development of specific lubora
tory tests in the 19605, |970s and finally 1980
have resulied in LMporiant revisions ol many
concepts, Hroadly the HAY and HEY form one
epidemiological group and HBEY, HCY and
HDY form the other group.

The mean incubution peried for HAV s
about 30 days with a range of | 5-30 duys, HEV
alse has more or less similar incubation periad.
Iransmission of HAY 15 only from cases to sus-
ceptible humans and there s no reservoir of
infection. HAV attacks mostly chilidren, and is
uncommon among adults, Converse is toue of
HEV. HEV oceurs in lurge epidemics, The

Antigen Antibody Remarks
HAY Anti HAY lgM Arcutc infecton
1eG Past infection
Hep B Surface nyi Hbs HEs Ag iy detected in the serum

Antigen (HBs Ag)

Hep B Core

Amiigen (Hbe Agl Tols

Hep R B Antigen
(HBe Ag)

Tlep D Antigen
(HD Ag) gl
Hep © Antigen (HCAg)
Hep E Anugen (HE Ag)

Anty HBe oM

Anti HBc

during sarly part of Ulness later
the HESAE is replaced by Ant

HE=

Acute infection with HBY ‘In
Chronic infection HBc Az does
not cicculete 1 e blood

HBe Ag répresents active viral
mephicalivn. Anti HRa represents
reduced wr mo wiral n'|1|'|c..1|i-1nn

Antt HD lgM

Any HCY
Anti HEY
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ecarhier epidemics which were considered 1o he
due v HAV have now retrospectively been
proven Wy be due to HEY hike the large Delhi
epidemic of 1955 HEV, constitutes about 44%
of speridic wlull cases of acote viral hepatitis,
where as HHAV contributes about 14% |11].

The incubation period of Hepatitis B has a
witde ranpe of 28-180 days, with a mean of 70
B0 davs. The moculum size 15 probably in-
versely  related w the  meuhation period s
shiwn in some cxperimental stwdies |12] The
incubanon perted of HAVY seems to over lup
that of HBV. Fur HCV the incubation period
uppeary L be yhowt 15— 160 dayvs with 2 mean of
ahont 27=50 davs

fufective muterials and perivd of infectiviey:
HAY und HBV have facco-oral transmission
HAY 15 demonstrated in the liver, bile and foe-
ces, HAY is demenstrated in facces from late
incubation period to carly symptomatic phase
Peak viral shedding occurs around the nme of
onsel of symptoms. The virus is excreted in the
steols of patients lor a bricl period mostly in the
preicieric phaze. This point is wery important
and makes prevention difficult. By the time the
patient is diagndsed to be having viral hepatiris,
he hag already been excrening virus particles. In
fact once the jaundice has appearsd. stools of
moest of the patienls become non-infectious as
virus shedding declines and in 0% parients it
comperely stops by Znd-3rd week of illness
[ig). 1o HBY infection viraemiz occurs in lhe
incubation peritd and in the symptemaric phase.
In one stwdy on wvolumteers, Hepatitis B
was transaritted with blood (aken 87
to onsel of symploms. HBz Ag may ba found
in serum osometimes as early as one week but
vsually 1-2 months after exposurs; Viegennia
may persist in 5-10% beyond convalcscence
and these cases hecome the chronic carriers
HEY s préseént i1 most secretions amd
excretions, The only wiher mportsnt route of
ansmission is sexusl contact, Precise informa-
linn i not available about oiher forms of
hepatitis. but it is fell that infective materials

davs prior

el Aveospiece Meed 392) 1995
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and periods of infectivity for HCV and HDV
resembles that of HBY and HEY rescinbles
HAWY in this regard.

Maodes of transmission

leco-oral  ransmission 15 the mujor  roule
of spread for HAY and HEV, Blood horne
spread ds likely, but less impaortant, because
there are no chronic carviers of HAY. B
HEV, blood bore sprewd is the most imp-
wrtunt fullowed by venereal spread. The other
important mode of spread is the verticul wans-
mission from the mother o the child during hirth
ar carly post-partum. The mode of reansmission
for HOV and HDY 18 considered to be similar 1o
that of HBV

HAV and HEV occur as epidemics due 1o
water or food horne spread, Mase of the epidem-
ies initially considerad @ be due 1o HAV in
cluding the great Delhi epidemic of 1955 have
now been proven to be due o HEVY [ 14]. Fecal
contamination of conked food by foad handlers
and fiies 15 also important in the spiead of HAY
and HEV. Blood sucking inscets like bed-hugs
and mosguiloes have heen shown 1o be HBsAg
positive, but there 15 no conclusive evidence
that these insects can transmit any of the hepa-
titis virgs. Blood transfusion, hemodialysis, sy-
rninges and nesdles, tattooing and vaceinations,
tificin self injection in drug abusers and barber’s
razors and other instruments sre other modes of
transmission respansible for the spread of HBY,
HCV and HDV.

Prognosis and outcome

lecavery is the rule after typical Heépalitis A,
There 15 no evidence thal HAV leads 1o a
chronic carrier state or 1o chronic hepatitis, On
the contrary 5 10% cases of HBV and almasi
3% of HCY go on to develop chronie condi
tions [15], Persistence of viral markers or
evidence of hepato  cellular  inflammationd
necrasis for more than 6 months is generally
taken as the criterion of chronicity. A signili-

14
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cuant problem with HBV and HOV is that the
diseuse is frequently asymptomatic, both tm-
tially os well as for a long ume thereatter, and
the paticot may present directly with cirrhosis
or with liver cancer [16]). There are cerlain
special  circumstances  which  increase the
chances of chromicity in cases of hepatitis B,
These include extremes of age and other states
like potents on steroids, hemodialysis and post
renal lransplant paticnls.

Fulminant hepatitis 1 a life threatening vari-
ant of virnl hepatitis which can be caused by
any of the viruses, although HEY und HEY wre
the predominant causes. Pregnant females in the
3rd trimester are particularly prone 1o develop
[ulminant hepatitis and mortality reaches upto
Bl dlespite adeguste trestment [17], The sur-
vival rates are best in HAV and poorest in
NANE associated diseases [18].

Prevention

Although vaccines for HAY and HBY have
been develaped they are not yel readily avail-
able, Therefore we have to mainly depend on
other means and ways of prevention. Feco-oral
transmission of HAV and HEV ix cmincntly
preventable by improving hygiene and sanita-
tion, health education of food handlers, good
anliflly measures snd enswring safe drinking
water supply. Adequate washing of all vegeta-
bles and fruits which are to be ecaten without
conking, safe siorage of food afler cooking are
elementary things which should he impressed
upon all. Health education of general population
and food handlers @5 particularly important.
Passive immunity [or HAV is also available as
type specific nemralising antihody  popularly
known as 1gG. It is given in 2 dose of UUI w0
(108 mefkg as pre or postexposure prophylaxis,

Risk factors for Hepauis B infeciion in
military persennel oulside situations of -actual
conflict, consisis mainly of sexual contact or IV
drug abuse [18]. However drug abuse 15 not a
problem in the Indian Armed Forces. Hepatitis

2o

C is also known to be transmitted through sex
ual promiscuity and IV drog abuse. Avoiding
unnecessary injections, infusions and shaving
by common razors or by barbers is again very
unportant, Injections should be given with ade
quately sterilised syringes, prefeeably dispos-
able syringes. Une has to be particularly careful
during mass inocculation and vaccination of
young recrinds, where bapses muy occor, Blood
transfusion should be given only when really
indicated. Blood donors should be healthy vol
unteers hlood  should be screcned o
HBsAg betore transfusion. There 15 coniraversy
whether routine westing of SGOT/ASGHT should
b done on donoe Blood o rule out the possibil
iy of HOV in the donar.

and

Active immunisation for HBY s availahle,
Universal immuonisation with HBY vaccine is
desirable but is a costly proposition.. Therelore
individuals who are at high risk for 1BV infec-
tion may be protected with HBY vaccine. For
post exposure prophylasis, vaccine is combined
with passive protection using Hepatitis B im-
munoglobulin (19},

Acromedical aspects

Full clinical and biochemical recovery after
HaY and HEY in an asympiomatic individual
should not preclude resumption of Tull (ying
status, Sherlock has stated that the convales-
cence period should be doubls the period of
jaundice. This may be a reasomable guideline
befors parmitting full flyving status [20],

In HAY and HCV 5-10% and 50% respec-
tively may go on o develop chronie condilions,
Peristantly raised biochemical indices would
certginly preclude return to flying. Recurrent
morbidity, possible disease dissemination, mal-
aise, lethargy and weakness, if associated, will
affect the performance of the individual and
thus compromise his cockpit effectivity'. As-
ymplomatic carriers, with no rise in biochemical
markers, are however o be considered sepa-
rately. Such cases are to be throughly assessed

Ind. ! Aeraspace Med, ¥HT) 1995
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for evidence of vngoing hepatic inflammation
andferr necrosis and Tor evidence of viral repli-
cation. If hoth these features do not exist, then
the patient can be observed in restricted flying
culepgory Tor aboul o year, Subsequently if he
maimntainsg status quo, full fiving dutics may be
allowed subject to a yearly surveillance pro
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