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An epidemic of non-A non-B hepatitis in north India
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A clinical and epidemiological study of an epidemic of viral hepatitis in Azamgarh
district of Uttar Pradesh was carried out. A total of 152 patients were examined
clinically, and blood and stool samples were collected from patients at different
stages of illness, and also from contacts. The study revealed that the epidemic
started in July, 1979 and continued till March, 1980. Adults above 15 yr of
age were commonly affected. General mortality was 12 per cent with a higher
rate in females (20 9)) than in males (8:4 9(). Pre-icteric phase was severe
and prolonged, extending for a week within the icteric phase. HBsAg was
positive only in 3-3 per cent. Anti-HAV (IgG) was positive in 95 per cent. IgM
anti-HAYV was negative in all the 46 samples tested. 1gG levels were elevated but
IgM and IgA levels were normal. Ten stool samples were examined for virus A
particles and all were negative. It is suggested that this epidemic was due to
non-A non-B virus as HBsAg and IgM anti-HAV were both negative, and stools

in the pre-icteric phase did not reveal the presence of virus A particles.

Non-A non-B (NANB) hepatitis is
an important cause of post-transfusion
hepatitis (PTH) in Western countries!.
The diagnosis of NANB infection is donc
by elimination of the possibility of recent
infection with virus A and B, there being
no specific diagnostic markers for NANB
infection. Virus hepatitis in adults is a
common disease in India. Epidemics,
primarily affecting the adult population
are also quite common. Till recently it
was believed that virus A is the etiological
agent for epidemics and most of the
sporadic cases of viral hepatitis in India.
Recent  studies?? have indicated that
NANB infection could be an important
cause of sporadic and epidemic hepatitis

in India. We report here a large epidemic
of viral hepatitis probably due to NANB
infection, in a district town of north India.
Some characteristic epidemiological and
clinical features of hepatitis due to NANB
infection arc presented in this communi-
cation.

Material and Methods

Azamgarh is district headquarter
town in the state of Uttar Pradesh (UP)
in north India, with a population of about
70,000. There is no central sewage dis-
posal system. Three overhead tanks draw
drinking water from deep tube wells and
supply it to the population through the
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pipes on zonal basis. Lot of sewage, in-
cluding human excreta pass through open
drains, which are often in close proximity
to the pipes carrying drinking water.

Th - town has three hospitals viz., the
Government district hospital with a bed
strength of 200, a Christian Mission hos-
pital poviding services for 100 inpatients
and a police hospital with 20 beds. There
are over 50 practitioners of modern
medicine in the town.

Our attention to the epidemic of hepa-
titis was drawn by a small newspaper report
(January 25, 1980), which indicated occur-
rence of jaundice in a large number of
patients with high mortality in Azam-
garh town and surrounding villages. Within
two days of the report, the All India
Institute of Medical Sciences, New
Delhi, sent a team to study the epidemic
and to help the health authorities in the
management of the patients. Hospital
records were reviewed and the practising
physicians and some members of the
general population were interviewed. Since
detailed epidemiological studies could
not be done, it was decided to record the
clinical and biochemical characteristics of
the patients and to investigate the etiolo-
gical factor(s).

Clinical data of both hospitalised and
outdoor patients were collected. Blood
and stool samples were obtained from
as many patients, contacts and convales-
cents as possible. Liver biopsies were
taken with the consent of the patients. The
managzmant of the hospitalised patients
was also reorganised. Standard prophy-
lactic measures such as mass education
for personal and environmental hygiene,
chlorination and boiling of water and
administration of 3 ml of 10 per cent

gammaglobulin were introduced. Our
team stayed in the town for seven weeks to
complete these tasks.

Serum bilirubin, serum transaminases
and alkaline phosphatase were estimated
in 240 samples collected by standard
methods. HBsAg was studied by counter-
immunoelectrophoresis (CEP) in all the
(240) samples. Antibody to hepatitis A
virus (Anti-HAV) was estimated in 71
samples by radio immuno assay (RIA
HAVAB). Anti-HAYV titres were estimat-
ed in 12 samples. IgM anti-HAV was
investigated in 46 samples which included
10 samples processed by courtesy of
Dr L. Mathiesen (Kobanbavans Kom-
muncs Hvidovre Hospital, Copenhagen).
Total IgM, IgA and 1gG levels were
estimated in 50 samples obtained from
patients by radial immunodiffusion*. Ten
stool samples collected within 2 days of
appearance of jaundice were examined for
the presence of virus A antigen by enzyme
linked immunosorbent assay (ELISA).

Results

It was noted that the number of
patients with jaundice at the district hos-
pital started to increase in July, 1979 and
the high number persisted (Fig. 1) till
March, 1980 when the team left the town.
Hospital records indicated a mortality of
12 per cent (8-4 % in males and 209 in
females). Further, it was noted that
pregnant women had a higher mortality
ratc (39%), as compared to the non-
pregnant women (13.4%).

Clinical examination was carried out
in 152 patients registered during the seven
week stay of the investigating team. Age
and sex distribution of the patients are
presented in Table I. Only 7 patients were
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Fig. Graph depicting month wise hospital admis-
sion of AVH from January 1979 to May 1980.

children below 12 yr of age. Maximum
number of patients belonged to 15-40
yr age group. The male-female ratio was
2:1. History of close contact with jaun-
diced patients was rccorded in 70 per
cent of the cases.

The pre-icteric phase was severc and
prolonged, with fever and nausca lasting
for 4-5 days of the icteric phase as well.
Major symptoms like fever, nausea and
fatigue were present in 70, 94 and 100 per
cent of the patients respectively.

The icteric phase lasted for 6 wk or
less and was characterised by classical
symptoms and signs of viral A hepatitiss.
Cholestatic features were noted in less
than 10 per cent of the patients.

The mean serum bilirubin level was
5 mg/dl. Ninety six per cent had higher
than normal levels, with only 14 per cent
having a level over 10 mg dl. The mean
SGOT level was 300 KU and SGPT was
318 KU. Only 13-3 per cent had levels
above 100 KU. Mean serum alkaline
phosphatase level was 21 KA units being
above normal in 65 per cent with only
46 per cent having levels over 30 KA
units.

Table 1. Age and sex distribution in 152 patients of
AVH seen during acute phase

Age No. of patients
(yr) ———
Male Female
0— 9 — —
10—19 28 12
20--29 26 16
30—39 24 12
40—49 15 6
50—59 6 1
60—69 4 —
70 and above 2 —_
Total 105 47

HBsAg tested in all the 240 samples
showed positive results in only six cases.
Fifty acute phase samples were tested for
HBeAg and all were negative. Anti-HAYV
was positive in 67 out of 71 samples,
being positive in less than 1:300 in seven,
1:300 in four and 1:600 in one of the 12
samples tested for titres during the icteric
phase of the illness. IgM anti-HAV was
negative in all the 46 samples tested. Total
IgG, IgM and IgA were tested in 50 sam-
ples (Table II). IgM and IgA were within
the normal range. IgG levels were marked-
ly elevated in the patients. None of the
ten stool samples screened for virus A
particles showed the presence of the virus.

Liver biopsy was available in two
patients during acute stage which show-
ed the classical features of acute viral
hepatitis. One postmortem biopsy from
a patient of fulminant hepatitis showed
massive necrosis.

Gammaglobulin was administered to
500 individuals including pregnant women
and hospital staff. None of the hospital
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Table II. Serum immunoglobulins in 50 patients of acute viral hepatitis and 20 control subjects

Subjects No.
Coatrols 20
Patients 50

Figures in parentheses show range; *P<<0- 001

18G IgA IgM
153 426 158449 162477
(112-198) (93--240) (70—361)
401 4-241% 1504 55 1804-83
(132—1207) (58-240) (59— 380)

hospital staff members who had
received gammaglobulin developed hepa-
titis during 3 months of observation.
Though no close follow-up of pregnant
women could be done, it was observed
that of those who had received gammaglo-
bulin none reported to the hospital, with
jaundice.

Discussion

As it was firmly established that the
epidemic of viral hepatitis reported here
was niether due to virus B nor virus A,
it was concluded that it must be due to
the third group of virus designated as non-
A non-B.

The histopathology of the liver against
the background of clinical picture and
liver function tests showed convincingly
that the epidemic was of viral hepatitis
and not of toxic hepatitis such as
those reported in the recent past from
some parts of the country$. Virus B etio-
logy was excluded by investigation of
HBsAg in the serum, which was positive
only in 3-3 per cent and which is known
to be the carrier rate for virus B in
India’ .

Virus A etiology was excluded by the
following set of findings : (i) Total IgM
levels in the serum was quite normal
though the IgG level was markedly ele-
vated. It has been reported that virus
A hepatitis is associated with increase in
the levels of IgM immunoglobulins8?;
(fii) Anti-HAV was positive in 95 per
cent of the patients tested but the same
positivity rate was noted in control popu-
lation (947,). Others also have reported
such a high positivity rate for anti-HAV
in Indian population?2, HAVAB test
measures primarily the IgG antibodies,
which is an indication of past virus A
infection, unless paired sample shows
rising titres. The anti-HAV levels were
tested in 12 samples, and seven were
positive in titres less than 1 : 300, four in
1:300 and only one was positive in
1 : 600 dilution. None were positive in
higher dilutions. The titres of anti-HAV
during acute illness are usually reported
to be higher!9; and (ii/) All the 10 stool
samples tested were negative for virus A
antigen.

Exclusion of virus A and virus B
etiology suggests that the epidemic
was due to NANB group of virus, which
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is a group of virus established to play
a role in the ctiology of PTH in developed
countries!. Lately Mathiesen and co-
workers!! have also incriminated it in
the etiology of fulminant hepatitis!. In
Jammu and Kashmir an epidemic of
NANB hepatitis3> has been reported.
On testing sera stored from the
1955 epidemic in Delhi, it was found
negative? for A and B markers, suggesting
NANB as the possible ctiological agent.
The present study further proves that
NANB group of virus is a common etio-
logical agent for epidemic hepatitis in
India.

Some important clinical and epi-
demiological characteristics, noted in the
present study need attention and further
studies as possible diagnostic features of
NANB epidemic hepatitis. These are
described below, in some detail : The
disease primarily affected adults, only
2:9 per cent of the patients being below
12 yr of age. Khuroo? also reported,
in a house-to-house survey only 12 per
cent of the patients below 10 yr of age.
In contrast, virus A epidemics are known
to predominantly affect children®.

The pre-icteric phase of illness was
severe and prolonged, the symptoms of
the pre-icteric phase extending for 4-5 days
in the icteric phase. Pre-icteric phase in
virus A epidemics is on an average six
days. All the major symptoms of this
phase subside when the jaundice appears.
In the present epidemic, fever, fatigue,
nausea and anorexia continued for nearly
a week after the appearance of icterus
and the patients were more ill and bed-
ridden than usually observed with virus A
hepatitis in which the patients are ambu-
latory and afebrile, after the appearance
of icterus. This observation is in contrast

to the report? of Srinagar epidemic, where
the mean duration of pre-icteric symptoms
was only 3-5 days4. The cholestatic
features were recorded in this study only
in 10 per cent patients as compared to
20 per cent reported by Khuroo3.

Contact spread was noted to be very
significant in this study, close contacts
and family being recorded in 70 per cent
of the patients. This contact spread could
have been an important factor for the
persistence of the epidemic for nearly
9 months. This phenomenon was not
observed in the epidemic at Kashmir3.
Contact spread has not been reported
also in post-transfusion non-A non-B
hepatitis. 1 4

The mortality of hospital registered
patients in this epidemic was 12 per cent
with a higher mortality in females (20%)
particularly in pregnant women (39%).
The predominance of females in the ratio
of 2 : | for fulminant hepatitis, leading
to high fatality in an epidemic due to
NANB as also high mortality in preg-
nancy have been reported by others3.

Despite the fact that the mortality
rate was higher and the prodromal phase
was severe, the icteric phase was milder
and clinical recovery was complete within
4 to 6 wk of illness.

The liver function tests were only
moderately abnormal.

Five hundred persons including all
the hospital staff and pregnant women
in the community were administered
3 ml of 10 per cent gammaglobulin.
None of these persons reported with
clinical features of hepatitis during two
months of observation, although during
the same period, patients of hepatitis
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were being admitted from among the
general population. The prophylactic
value of gammaglobulin in post-trans-
fusion NANB hepatitis has been
reported!?,

The clinical profile, biochemical alter-
ations and the prognosis of NANB
hepatitis in this epidemic werc different
from the post-transfusion NANB hepa-
titis which has the typical characteristics!
of insidious onset, higher proportion of
anicteric cases, less severc icteric phase,
intermittent clevation of transaminascs
with a high proportion of paticnts having
persistently elcvated transaminase levels
for more than 6 months.

Sporadic NANB hepatitis  reported
from Costa Rica has a clinical profile
much similar to virus A hepatitis with
mild clinical features and a very good
prognosis!3. The epidemic of NANB
hepatitis reported here and earlicr by
Khuroo? of considerable public hecalth
importance in India.

References

1. Purcell, R.H., Alter, H.J.
Non-A non-B hepatitis. Yale
(1976) 243.

. Wong Doris, Purcell, R.H., Srecnivasan, M.A,
Prasad, S.R. and Parvi, K.M. Epidemic and
endemic hepatitis in India. Evidence for a

non-A non-B hepatitis  virus etiology. Lancet
il (1980) 876.

3. Khuroo, M.S. Study of an epidemic of non-A
non-B hepatitis.  Possibility of another human
hepatitis virus distinct from post-transfusion
non-A non-B type. Am J Med 80 (1980) &8,

4. Mancini, G., Carbonara, A.Q. and Here-
mass, J.F. Immunochemical quantitation of

Dienstag, J.1..
J Biol Med 49

[

Reprint requests : Dr B.N. Tandon, Professor of

Medical Sciences, New Delhi 11

Y

1.

. Wright, R.

. Tandon,

. Sama,

. Iwarson, S

. Bradley,

Hepatitis (non-A non-B) epidemic in north India

antigens by single immunodiftusion. Immuno-
chemistry 2 (1965) 235.

and  Miltward-Sadler, G.H.
Acute viral hepatitis. In : Liver and its diseases,
R. Weight, K.G.MM. Alberti, S. Karran,
G.H. Miltward-Sadler, Eds (W.B. Saunders,
Philadelphia) 1979 p 585.

B.N.. Krishnamurthy, L., Koshy,
A.. Tandon, H.D.. Ramalingaswami, V.,
Bhandari, J.R.. Mathur, M.M. and Mathur,
P.D. Study of an cpidemic of jaundice pre-
hepatitis in northwest
72 (1977) 4388.

v

sumably due to toai

India. Gastroenterolog)

P.K. and Gera, K.L.
antigen amongst blood
counter-electrophoresis.
406.

S.K.. Sarla.
Hepatitis - asociated
donors i Delht by
Indian J Med Res 61 (1973)

. Giles, J.P. and  Krugman, S. Viral hepatitis :

Immundglobulin - response during the course
of the disease. J4A4 208 (1969) 479.

and Holmgren, J.J. Pattern of
immunoglobulins in acute viral hepatitis
relation to hepatitis associated antigen. Infect
Dis 125 (1972) 178.

DW., Maynard, J.E.,, Hindman,
S.H., Hormnbeck, C.L., Fields, H.A.,, Mc
Caustland, K.A. and Cook, J.R.E.H. Sero-
diagnosis of viral hepatitis A. Detection of
acute phase immunoglobulin-M  anti-hepatitis
A virus by radioimmunoassay. N Clin Micro-
biol § (1977) S21.

Mathiesen, [.R., Skinhoj, P., Nielson, J.,
Purcell. R.H., Wong, D. and Ranek K.
Hepatitis type A, B and non-A, non-B in
fulmmant hepatitis. Gur 21 (1980) 72.

. Knodell, R.C., Conrad, M.E. and Ginsberg,

A.L. Efficacy of prophylactic gammaglobulin
In preventing non-A, non-B post-transfusion

hepatitis. Lancer i (1976) $57.
. Yillarclos, V.M., Visona, K.A., Eduarte,
CA., Prorost, PJ. and Hilleman, M.R.

Evidence for viral hepatitis other than type
A or type B among persdns in Costa-Rica.
N Engl J Med 293 (1975) 1350.

Medicine, All India Instityte of

0029



