
Bulletin ofthe WorldHealth Organization, 63 (5): 931 - 934 (1985) i World Health Organization 1985

Hepatitis virus non-A, non-B: the cause of a major
public health problem in India

B. N. TANDON,' B. M. GANDHI,2 Y. K. JOSHI,3 M. IRSHAD,4 & H. GUPTA5

Serological studies of hepatitis viruses A and B were carried out on 362 patients with
acute viral hepatitis, 130 with fulminant hepatitis, and 56 with subacute hepatitis, and on
samples ofserumfrom 230 subjects during epidemics of viral hepatitis. A diagnosis ofnon-
A, non-B viral hepatitis was made when serological tests showed that anti-HAV IgM and
anti-HBc IgM were absent. Hepatitis virus non-A, non-B was the causative agent
responsiblefor 58% ofcases with acute viral hepatitis, 58%o withfulminant hepatitis, 87%
with subacute hepatitis, and 66% with epidemic hepatitis. A considerable proportion of
patients (6-32%) were infected with both hepatitis virus non-A, non-B and hepatitis virus
B. Viral hepatitis non-A, non-B isprobably transmitted by infection ofdrinking-water and
is the principal cause of hepatitis in India.

Hepatitis virus A, hepatitis virus B, hepatitis virus
non-A, non-B, and delta agent are the four important
primary etiological agents of viral hepatitis. Hepatitis
virus non-A, non-B consists of two distinct groups of
viruses, one of which is responsible for post-
transfusion hepatitis, and the other for a waterborne,
faecal/oral infection. Hepatitis virus A causes a
relatively benign disease and does not constitute a
major public health problem.

In contrast, hepatitis virus B is responsible for
severe liver damage and is associated with chronic
liver diseases, cirrhosis of the liver, and
hepatocellular carcinoma. The disease is one of the
most serious public health problems in the world.
Spread of hepatitis virus B can be controlled by using
disposable needles and syringes, by more scrupulous
sterilization of surgical instruments and appliances,
and by immunization with hepatitis B immuno-
globulin and/or hepatitis B vaccine.

Hepatitis virus non-A, non-B, has now emerged as
a major cause of hepatitis. Some countries have
reported waterborne viral hepatitis non-A, non-B,
and in India, where the supply of safe drinking-water
is difficult, the disease poses an enormous health
problem.
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MATERIALS AND METHODS

Serological studies of hepatitis viruses A and B
were carried out on the following: 362 patients with
sporadic acute hepatitis; 130 patients with fulminant
hepatitis; 56 patients with subacute hepatitis; and 230
serum samples from three epidemics of viral hepatitis
in the state of Gujarat in the north-west of India.
The diagnoses of acute viral hepatitis, subacute

hepatitis, and fulminant hepatitis were established
using accepted clinical, biochemical, and, wherever
required, histological criteria (1-3). The serological
markers for hepatitis virus B and hepatitis virus A
were investigated using the following techniques:
anti-hepatitis virus A (anti-HAV) IgM antibody was
detected by enzyme-linked immunosorbent assay
(ELISA) (4) or by radioimmunoassay using a
HAVAB-M kit;a hepatitis B surface antigen (HBsAg)
was detected by a micro-ELISA technique (5); and
specific IgM antibody to hepatitis virus B core antigen
(anti-HBc IgM) was detected in serum samples using a
CORZYME-M kit.a
Acute viral hepatitis B was confirmed if the serum

was positive for IgM antibody specific to hepatitis
virus B core antigen (anti-HBc IgM). The anti-HBc
IgM test was, therefore, carried out on all HBsAg-
positive and HBsAg-negative patients. However, in
one group, those with acute, classical viral hepatitis,
only a small sample of HBsAg-negative patients were
tested for anti-HBc IgM. To provide an estimate of
the incidence of acute viral hepatitis B in the sample

a Available from Abbott Laboratories, Chicago, IL, USA.

4601 -931-



B.N. TANDON ET AL.

population, the number of individuals that were
positive to anti-HBc IgM in the HBsAg-positive
group was taken and 20%o added to this figure (6).
Viral hepatitis A was diagnosed by the presence of
anti-HAV IgM in serum. If neither anti-HBc IgM nor
anti-HAV IgM was detected, it was concluded that the
hepatitis was caused by the non-A, non-B virus.

RESULTS

Acute viral hepatitis A was confirmed in 16% of the
patients with classical acute viral hepatitis, in 150/o of
those with fulminant hepatitis, in 40/o of those with
subacute hepatitis, and in 40/o of those with epidemic
hepatitis. Viral hepatitis B was established in 26% of
cases with classical, acute viral hepatitis, in 270/o of
cases with fulminant hepatitis, in 9Gb of cases with
subacute hepatitis, and in 30%0 with epidemic
hepatitis (Table 1).

Viral hepatitis non-A, non-B was indicated by
exclusion of other diagnoses in 580bo of cases with
acute viral hepatitis, in 58Gbo of those with fulminant
hepatitis, in 87% of those with subacute hepatitis,
and in 66Gbo of those with epidemic hepatitis. Further-
more, viral non-A, non-B hepatitis was also
associated with viral hepatitis B in 60bo of patients with
classical acute viral hepatitis, in 32Gbo with fulminant
hepatitis, in 9Gbo with subacute hepatitis, and in 6%
with epidemic hepatitis.

DISCUSSION

The present study establishes hepatitis virus non-A,
non-B as the most important cause of all the clinical
types of hepatitis commonly found in India. Eighty-
seven per cent of patients with subacute hepatitis, a
fatal disease, were infected with this virus, which was
also responsible for 58Go of cases with fulminant or
acute viral hepatitis. We have previously reported

that almost all epidemics of hepatitis in India are
caused by the non-A, non-B virus arising from faecal
contamination of drinking-water (7). The occurrence
of 3007o with viral hepatitis B in the epidemic hepatitis
group in the present survey arose because of the large
number of serum samples obtained from doctors and
nurses. The association between infection with
hepatitis virus non-A, non-B and carriers of hepatitis
B surface antigen (HBsAg) was again high in patients
with subacute hepatitis (320/0) and not uncommon in
other groups of patients (6-9Gb). The occurrence of
severe liver diseases in cases of subacute and of
fulminant hepatitis may be related to infection of
HBsAg carriers with the non-A, non-B virus (8, 9).
Infection with the agent responsible for delta hepatitis
has not been reported as significant in India. In the
present study, we found no evidence for the presence
of delta antibody or antigen in patients with acute and
subacute hepatic failure.
As indicated by the following evidence, water-

borne hepatitis virus non-A, non-B is widespread in
India because of faecal contamination of drinking-
water.

-All the epidemics of viral hepatitis non-A, non-B
in India have been linked to faecal contamination of
drinking-water (10, 11).

Waterborne infections attributed to faecal
contamination, such as giardiasis, shigellosis,
cholera, and typhoid, are quite frequent in India,
both in epidemic and sporadic forms (12-14).
-The shortage of safe drinking-water and

difficulties associated with sewage disposal are well-
recognized public health problems in the country
(15).

Viral hepatitis non-A, non-B, unlike viral hepatitis
A and some waterborne diseases, is not benign and
high mortality rates have been recorded in patients
with epidemic viral hepatitis non-A, non-B (11, 16),
subacute hepatitis (3), and fulminant hepatitis (17,
18).

Prevention of faecal contamination of drinking-

Table 1. Antigenic markers of hepatitis in clinical and epidemic hepatitis in the sample population

Hepatitis Hepatitis B and
Hepatitis A Hepatitis B' non-A, non-B non-A, non-B

Type of infection No. tested (%) (%) 1%) (%)

Acute viral hepatitis 362 16 26 58 6
Fulminant hepatitis 130 1 5 27 58 9
Subacute hepatitis 56 4 9 87 32
Epidemic hepatitis 230 4 30 66 6

a Values are obtained by taking the level of anti-HBc IgM into consideration.
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water and treatment of water to remove, kill, or
attenuate viruses (15, 19) may reduce morbidity and
mortality from hepatitis in India, even before more is
known about the virology of hepatitis non-A, non-B.
As suggested in a recent study, immunoprophylaxis
with immune serum globulins may also be a helpful

measure for preventing viral hepatitis non-A, non-B
(20). Viral hepatitis non-A, non-B may also be quite
widespread in other developing countries where there
are problems of providing safe drinking-water and
adequate sewage disposal (21, 22).
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RtSUMt

LE VIRUS DE L'HEPATITE NI A-NI B A L'ORIGINE D'UN IMPORTANT PROBLEME DE SANTE PUBLIQUE EN INDE

Le virus de l'hepatite dit ni A-ni B regroupe en fait deux
types de virus distincts, dont l'un est responsable de
l'hepatite post-transfusionnelle et l'autre d'une infection
d'origine hydrique transmise par voie feco-orale, semblable
a l'hepatite virale A. L'infection due au virus de l'hepatite ni
A-ni B d'origine hydrique constitue l'un des problemes de
sante publique les plus graves dans les pays en developpe-
ment. Cet article rend compte de l'ampleur du probleme et
donne les resultats de la recherche de marqueurs des virus de
l'hepatite A et B effectu&e sur 778 echantillons de serum; il
montre egalement que le diagnostic d'infection par le virus
ni A-ni B est pose par elimination des autres hepatites. Le
virus de l'hepatite ni A-ni B etait responsable dans cette

enquete de 58% des hepatites virales aigues (362 malades),
5807 des hepatites fulminantes (130 malades), 8707 des
hepatites subaigues (56 malades) et 66% des hepatites
6pid6miques (230 malades); il etait associe au virus de
l'hepatite B, ce dernier etant I'agent etiologique, dans 6%
des cas d'hepatite virale aigue, 9% des cas d'hepatite
fulminante, 32% des cas d'hepatite subaigue et 6% des cas
d'hepatite epidemique. Le virus de l'hepatite ni A-ni B est
probablement a l'origine de la plupart des hepatites en Inde.
Des affections hepatiques graves resultant d'hepatites
subaigues ou fulminantes peuvent etre dues a une infection
par ce seul virus ou etre associees a une infection par le virus
de l'hepatite B chez les porteurs.
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