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SUMMARY

In Rajahmundry town in India, 234 community cases of jaundice were interviewed for risk

factors of viral hepatitis B and tested for markers of hepatitis A–E. About 41% and 1±7% of

them were positive for anti-HBc and anti-HCV respectively. Of 83 cases who were tested

within 3 months of onset of jaundice, 5 (6%), 11 (13±3%), 1 (1±2%), 5 (6%) and 16 (19±3%)

were found to have acute viral hepatitis A–E, respectively. The aetiology of the remaining 60%

(50}83) of cases of jaundice could not be established. Thirty-one percent (26}83) were already

positive for anti-HBc before they developed jaundice. History of therapeutic injections before

the onset of jaundice was significantly higher in cases of hepatitis B (P¯ 0±01) or B–D

(P¯ 0±04) than in cases of hepatitis A and E together. Other potential risk factors of hepatitis

B transmission were equally prevalent in two groups. Subsequent studies showed that the

majority of injections given were unnecessary (74%, 95% CI 66–82%) and were administered

by both qualified and unqualified doctors.

INTRODUCTION

Hepatitis B virus (HBV) infection is a worldwide

problem, with more than two billion people having

evidence of past or current infection and some 350

million individuals chronically infected [1]. The

chronic carriers constitute the infectious pool for the

spread of virus and also have a high risk of developing

chronic sequelae, which include liver cirrhosis, hepato-

cellular carcinoma and chronic liver disease [1]. The

infection spreads from this infectious pool by exposure

to blood or body fluids, contaminated needles,

syringes and other sharp instruments, unscreened

blood and blood products, by unprotected sex,

perinatally and by person-to-person contact especially

during childhood [1, 2].

Many studies carried out in blood donors and

antenatal mothers in different parts of the country

* Author for correspondence.

indicate that about 3–5% of the adult population in

India may be chronic carriers of HBV [3]. Only a few

studies have estimated the prevalence of HBsAg in

non-institutional healthy persons, especially in chil-

dren [3]. However, there is some evidence that the

carrier pool is built up during childhood [4]. Never-

theless, much of the HBV transmission in India

remains unexplained. Perinatal transmission probably

accounts for only one-third of chronic infections [5].

The sources of HBV infections not originating in the

perinatal period are not entirely known. The purpose

of the present study was to find out the risk factors of

HBV transmission during childhood or later in life in

an urban community in India.

MATERIALS AND METHODS

Retrospective community surveys

Rajahmundry town in Andhra Pradesh has a popu-
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Table 1. Distribution of cases of jaundice who were tested for markers of acute �iral hepatitis by age group

Age (years)

No. of samples

collected

Anti-HAV

IgM ve

Anti-HBc

IgM ve

Anti-HCV

ve

Anti-HDV

ve*

Anti-HEV

IgM ve

No. (%) laboratory

confirmed viral

hepatitis cases

0–4 8 3† 1 4 (50)

5–14 17 2 2‡ 1‡ 3 7 (41±2)

15–39 43 6‡§ 1 3‡ 8§ 16 (37±2)

40 15 3‡§ 1‡ 4§ 6 (40)

Total 83 5 (6) 11 (13±3) 1 (1±2) 5 (6) 16 (19±3) 33 (39±8)

* Tested in cases found positive for HBsAg.

† One patient was carrier of HBsAg.

‡ One case each had HBV-HDV co-infection.

§ One case each had HBV as well as acute HEV infection.

lation of 326071 (1991 census) which is distributed in

90 localities. Forty-eight of these localities were

randomly selected which comprised of 786 streets.

Half of the streets were subsequently sampled from

each selected locality and their whole population was

surveyed by trained paramedics in the first fortnight

of January 1998. They went from house to house to

enquire about any case of jaundice (defined by the

local word for jaundice and yellow eyes and urine)

which had occurred within 6 months prior to the

survey. They also collected data on age and sex of all

persons covered during the survey. Using the same

methodology, the reference population was again

surveyed in the first fortnight of July 1998, but no data

were collected on age and sex of the surveyed

population. In this way, a total of 472 cases of

jaundice were detected that occurred during the period

from July 1997 to June 1998 in the 71358 population.

A medical epidemiologist (S.K.P.) examined and

interviewed 278 cases of jaundice detected during the

two surveys to collect epidemiological and clinical

data. Parents were interviewed if the subject was a

child. The cases were asked for history of the following

within 6 months but 15 days prior to the survey:

hospitalization due to any reason, chronic illness,

administration of therapeutic injections, surgical

operation, dental work, blood transfusion or do-

nation, dialysis, shave from a barber or visit to a

beauty parlour, sharing razor, tattooing, ear}nose

pricking, drug addiction, alcoholism, pre}
extramarital sexual exposure (in adults 15 years and

above), contact with a case of jaundice in the family,

neighbourhood or outside the town, and movement

outside Rajahmundry town.

Venous blood samples were collected from 234

cases. These samples were transported to the local

laboratories of the National Institute of Communi-

cable Diseases (NICD). Serum samples were then

transported at 4–8 °C to the main laboratories of

NICD in Delhi. There, the samples were stored at

®20 °C until being tested for viral hepatitis markers.

Blood samples collected within 3 months of onset of

jaundice were tested by ELISA for markers of recent

viral hepatitis A–E. Hepatitis A, B, and E were

confirmed by the presence of anti-HAV IgM

(Hepavase, General Biologicals Corp.), anti-HBc IgM

(Hepanostika, Organon Teknika) and anti-HEV IgM

(Genelabs Diagnostics) respectively. All the 234

samples were also tested for HBsAg (Ortho Diagnostic

Systems Inc.), anti-HBc (Hepanostika, Organon

Teknika) and anti-HCV (NovaPath, Bio-Rad

Laboratories) ; those tested positive for HBsAg were

also tested for anti-HBc IgM and anti-HDV (Abbott

Diagnostics). Cases who were positive for anti-HCV

and anti-HDV were considered to be suffering from

hepatitis C and D respectively.

Cases of hepatitis B or B–D were compared to the

cases of hepatitis A and E together for the prevalence

of potential risk factors of parenterally transmitted

viral hepatitis before the onset of jaundice. Such

comparisons were also made between all anti-HBc

positive and negative cases of jaundice.

Studies on injection practices

Of cases of jaundice detected during community

surveys, 64 found anti-HBc positive and an equal

number of anti-HBc and anti-HCV negative age and

sex matched cases of jaundice were again visited in the

second week of November 1998. They were no longer

having jaundice at that time. This time they were

interviewed by senior physicians for the number of
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injections given to them within 15 days or 5 years

preceding the interview, or any time in life. All of

them were also asked to recall and describe their last

(latest) illness or event (for example, vaccination) for

which they were given injections. Using their clinical

skill, the surveyors decided whether the injections

were medically indicated or not indicated. The person

who administered the injection was classified as an

unqualified doctor (not having an MBBS degree),

qualified doctor (having at least an MBBS degree, or

when paramedics gave the injection under supervision

or on prescription of a qualified doctor), or a non-

physician pharmaceutical dispenser. It may be

mentioned that the present surveyors were not aware

of the anti-HBc or anti-HCV status of these subjects.

Four doctors who had reportedly administered

injections to some of our patients were visited to study

their injection practices. Reported data on the

morbidity and mortality of viral hepatitis in the

district for the period 1994–8 were collected from the

district health authorities.

Statistical methods

The data from both the exercises were analysed by

using software Epi-Info version 6.02. Differences

between the proportions were determined by the χ#

test. Only matched analysis was done for the second

exercise. A P value of ! 0±05 was considered to be

significant.

RESULTS

The community reported 472 cases of jaundice during

a period of 1 year which gave an annual incidence of

6±61 (95% CI 6±02–7±21) per 1000 population. Eight

cases died with a case fatality rate of 1±7%.

Blood samples were collected from 83 cases within

3 months of onset of jaundice. Of them, 5 (6%), 11

(13±3%), 1 (1±2%), 5 (6%) and 16 (19±3%) were found

to have acute viral hepatitis A, B, C, D and E

respectively (Table 1). Overall, 33 (39±8%) cases had

acute hepatitis A–E. Stratified by sex, 35±2% (19}54)

of the males and 48±3% (14}29) of the females had

acute viral hepatitis A–E. All the cases of hepatitis A

occurred in children below 6 years of age. Cases of

hepatitis E or parenterally transmitted viral hepatitis

occurred in children as well as adults. The aetiology of

60±2% (50}83) of cases of jaundice could not be

established (Table 1). Laboratory-confirmed viral

hepatitis cases were similar to other cases of jaundice

in respect to age, sex, family size, education status,

occupations, hygienic practices and clinical symptoms

except that the history of abdomen pain was signifi-

cantly greater (P¯ 0±001) in the latter group (data not

shown).

Cases suffering from hepatitis B or B–D were

compared to the cases having hepatitis E or A and E

together. The results are shown in Table 2. About

54±5% (6}11) of cases having hepatitis B, 42±9%

(6}14) of cases having hepatitis B–D and about 9±5%

(2}21) of cases having hepatitis A or E had received

therapeutic injections within 6 months but at least

15 days prior to the onset of jaundice. History of

therapeutic injections was significantly higher in cases

of hepatitis B (P¯ 0±01) or B–D (P¯ 0±04) than in

cases of hepatitis A and E together. The other risk

factors of parenterally transmitted viral hepatitis were

equally prevalent in two groups.

Of all the cases of jaundice tested, 41±4% (96}232)

were positive for anti-HBc, while 1±7% (4}231) were

positive for anti-HCV (Table 3). Three cases were

positive for both anti-HBc and anti-HCV. Anti-HBc

was significantly more prevalent than anti-HCV

(P! 0±0000001). Anti-HBc prevalence rates increased

from 20% in children below 5 years of age to 66±7%

in persons 60 years and above (χ# for linear

trend¯ 17±75; P¯ 0±00003). HBV or HCV infections

were equally prevalent in both sexes (P¯ 0±8).

Cases of jaundice positive for anti-HBc and}or

anti-HCV were also compared to the cases negative

for these markers for prevalence of potential risk

factors of parenterally transmitted viral hepatitis

within 6 months but at least 15 days prior to the onset

of jaundice (Table 4). All the risk factors were equally

prevalent between the two groups except that the

history of injections in the former group (41}97;

42±3%) was significantly higher than in the latter

group (24}137; 17±5%) (P¯ 0±00006).

Although 11 of 83 samples (13±3%) collected within

3 months of onset of jaundice were positive for anti-

HBc IgM, 37 (44±6%) were positive for anti-HBc.

Twenty-six of 83 (31±3%) persons were already

positive for anti-HBc before they developed jaundice

(Table 5).

Studies on injection practices

Sixty-four anti-HBc positive and 64 anti-HBc as well

as anti-HCV negative cases of jaundice selected for

repeat interview in November 1998 were similar in

respect to age, sex, education, occupation, family size

and hygienic practices. Their ages ranged from 4 to
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Table 2. Epidemiological and clinical characteristics of cases of acute �iral hepatitis in Rajahmundry

Number of cases (%)

Variable Hepatitis B

Hepatitis

B, C or D Hepatitis E

Hepatitis

A or E

All cases

of viral

hepatitis

Cases

negative for

A–E markers

Number of cases 11 14 16 21 33 50

Median age in years 25 25 23±5 18 19 20

Mean age in years (..) 29±09 (18±32) 28 (16±31) 26±06 (16±87) 20±86 (17±45) 23±39 (17±39) 23±9 (15±32)

Males}females 6}5 8}6 9}7 12}9 19}14 35}15

Average family size 4±5 4±5 4±5 4±8 4±7 4±9
Symptoms/signs

Dark urine 11 (100) 14 (100) 16 (100) 21 (100) 33 (100) 50 (100)

Yellow eyes 10 (90±9) 13 (92±9) 16 (100) 21 (100) 32 (97) 50 (100)

Anorexia 8 (72±7) 11 (78±6) 12 (75) 15 (71±4) 24 (72±7) 44 (88)

Nausea 1 (9±1) 3 (21±4) 3 (18±8) 3 (14±3) 6 (18±2) 17 (34)

Vomiting 5 (45±5) 7 (50) 7 (43±8) 7 (33±3) 13 (39±4) 13 (26)

Abdomen pain 1 (9±1) 1 (7±1) 1 (6±3) 1 (4±8) 2 (6±1) 19 (38)

Fever 7 (63±6) 10 (71±4) 13 (81±3) 16 (76±2) 26 (78±8) 45 (90)

Clay coloured stool 0 0 0 0 0 4 (8)

Malaise 7 (63±6) 9 (64±3) 11 (68±8) 13 (61±9) 20 (60±6) 30 (60)

Itching 0 0 0 0 0 0

Treatment taken 11 (100) 14 (100) 15 (93±8) 18 (85±7) 30 (90±9) 50 (100)

Allopathic 2 (18±2) 4 (28±6) 8 (50) 8 (38±1) 10 (30±3) 17 (34)

Homeopathic 0 0 0 0 0 0

Ayurvedic}herbal 9 (81±8) 10 (71±4) 7 (43±8) 9 (42±9) 19 (57±6) 33 (66)

Other 0 0 1 (6±3) 1 (4±8) 1 (3±0)

Past history of jaundice 0 0 4 (25) 4 (19) 4 (12±1) 11 (22)

Prevalence of risk factors

Injections administered 6 (54±5) 6 (42±9)*† 1 (6±3)† 2 (9±5)* 8 (24±2) 10 (20)

Visit to a barber for shave 4 (36±4) 6 (42±9)‡ 3 (18±8)‡ 3 (14±3) 8 (24±2) 17 (34)

Alcoholism 1 (9±1) 1 (7±1) 1 (6±3) 1 (4±8) 2 (6±1) 5 (10)

Movement outside town 0 0§ 5 (31±3)§ 5 (23±8) 5 (15±2) 7 (14)

Contact with a jaundice case 0 0 1 (6±3) 2 (9±5) 2 (6±1) 3 (6)

Chronic illness

before jaundice

1 (9±1) 1 (7±1) 1 (6±3) 1 (4±8) 1 (3±0) 0

* OR 7±13, P¯ 0±04.

† OR 11±25, P¯ 0±03.

‡ OR 3±25, P¯ 0±2.

§ Difference is significant, P¯ 0±04.

Note : Other risk factors were equally prevalent in all groups.
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Table 3. Pre�alence of past or current HBV and HCV infections in cases

of jaundice

HBV infection* HCV infection†

No.

tested

No.

positive

%

positive

No.

tested

No.

positive

%

positive

Age group

0–4 15 3 20 15 0 0

5–9 20 4 20 20 0 0

10–14 21 2 9±5 22 0 0

15–19 29 12 41±4 28 1 3±6
20–39 94 46 48±9 94 3 3±2
40–59 44 23 52±3 43 0 0

60 9 6 66±7 9 0 0

Sex

Male 157 66 42 157 3 1±9
Female 75 30 40 74 1 1±4
Total 232 96 41±4‡ 231 4 1±7‡

* Positive for anti-HBc, anti-HBc IgM, or HBsAg.

† Positive for anti-HCV.

‡ P for difference ! 0±0000001.

Table 4. Comparison between cases of jaundice found positi�e and negati�e for anti-HBc}anti-HCV

Variable

Positive for anti-HBc

or anti-HCV

Negative for anti-HBc

and anti-HCV

Odds ratio

(95% CI) P value

No. 97 137

Median age in years 26 20

Mean age in years (..) 30±41 (14±97) 22±52 (14±72)

Males}females 66}31 93}44

Average family size 5±1 4±9
Injections administered 41 (42±3) 24 (17±5) 3±45 (1±82–6±55) 0±00006

Visit to a barber for shave 40 (41±2) 42 (30±7) 1±59 (0±89–2±84) 0±13

Alcoholism 9 (9±3) 8 (5±8) 1±65 (0±56–4±91) 0±45

Movement outside town 14 (14±4) 21 (15±3) 0±93 (0±42–2±05) 0±9
Contact with a jaundice case 7 (7±2) 5 (3±6) 2±05 0±2
Chronic illness before jaundice 2 (2±1) 3 (2±2) 0±94 1±0
Hospital admission 3 (3±1) 2 (1±5) 2±15 0±65

Surgical operation or dental work 1 (1) 1 (0±7) 1±42 1±0
Blood donation 1 (1) 1 (0±7) 1±42 1±0

Note : Other risk factors were equally prevalent in two groups.

63 years (mean 28 years) ; 75% of them were males.

As shown in Table 6, about 23±4% (15}64) of the

former and 4±7% (3}64) of the latter had received

injections within 15 days of the second interview.

Mantel–Haenszel matched-odds ratio and exact 95%

CI of maximum likelihood estimate of odds ratio were

found to be 13 and 1±95–552±47 (P¯ 0±001) respect-

ively by matched analysis. However, more than 90%

in both groups had received injections some time in

life (Table 6). A total of 86}117 (74%) (95% CI

66–82%) of the last injections (administered any time

in life) were unnecessary as these were given to treat

minor illnesses (Table 7). Whether medically indicated

or not indicated, 38% (95% CI 28–46%) of the

injections were prescribed by those who had no legal

authority to prescribe injections.

Visit to clinics of four unqualified doctors revealed

that they prescribed injections for most of the

‘ illnesses ’ (fever, diarrhoea, weakness, respiratory

illnesses, skin diseases, etc.) because of their ‘ fast ’

action, and also because the people preferred them to

tablets or capsules. Most of the injections adminis-
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Table 5. Seropositi�ity of anti-HBc IgM and anti-HBc in samples collected within 3 months of onset of

jaundice

Age

group

No.

tested

No. positive for

anti-HBc IgM

% positive for

anti-HBc IgM

No. positive

for anti-HBc

% positive

for anti-HBc

HBV exposure rate

before the cases

developed jaundice

0–4 8 0 0 2 25 2}8 (25%)

5–9 11 1 9±1 2 18±2 1}11 (9±1%)

10–14 6 1 16±7 2 33±3 1}6 (16±7%)

15–19 11 2 18±2 6 54±5 4}11 (36±4%)

20–39 32 4 12±5 15 46±9 11}32 (34±4%)

40 15 3 20 10 66±7 7}15 (46±7)

Total 83 11 13±3 37 44±6 26}83 (31±3)

Table 6. Frequency of injections administered to the anti-HBc positi�e and negati�e cases of jaundice: matched

analysis

Injections

administered

No. (%) positive

for anti-HBc

(n¯ 64)

No. (%) negative

for anti-HBc

and anti-HCV (n¯ 64)

Mantel–Haenszel

matched odds ratio

(95% CI)* P value

In the last 15 days 15 (23±4) 3 (4±7) 13±0† 0±001

(1±95–552±47) *

In the last 5 years 54 (84±4) 53 (82±8) 1±14 0±5
(0±36–3±7)

Ever in life 58 (90±6) 59 (92±2) 0±8 0±5
(0±16–3±72)

* Exact 95% CI of maximum likelihood estimate of odds ratio.

† On unmatched analysis: OR¯ 6±22; 95% CI¯ 1±61–34±98; P¯ 0±002.

Figures in parentheses with ‘n ’ as denominator.

Table 7. Information about the last injection administered any time in life to the anti-HBc positi�e and negati�e

cases of jaundice

No. (%) positive

for anti-HBc

(n¯ 58)*

No. (%) negative

for anti-HBc and

anti-HCV (n¯ 59)*

Total (n¯ 117)

[95% CI of

percentages]

Reason for administering the last injection

Therapeutic injections – not medically indicated 40 (69) 46 (78) 86 (73±5%)

[65±5–81±5]

Therapeutic injections – medically indicated 10 (17±2) 8 (13±6) 18 (15±4)

[8±9–21±9]

Vaccine 8 (13±8) 5 (8±5) 13 (11±1)

[5±4–16±8]

Who prescribed}administered the last injection

Qualified doctor 36 (62±1) 37 (62±7) 73 (62±4)

[53±6–71±2]

Unqualified doctor 21 (36±2) 22 (37±3) 43 (36±8)

[28±1–45±5]

Other 1 (1±7) 0 1 (0±9)

[0–2±6]

Figures in parentheses with ‘n ’ as denominator.

* There was no significant difference between the two groups any where (P" 0±05).
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tered were antibiotics (mostly tetracycline and genta-

mycin), vitamins (mostly vitamin B complex), anal-

gesics, bronchodilators and steroids. All of them

admitted having used disposable one-time-only

needles and syringes many times; during rush hours,

only the needle was changed, but not the syringe. The

electric heater used for sterilization was switched off

immediately after the water started boiling. There was

no alternative arrangement in the absence of an

electric current, which was not uncommon.

DISCUSSION

Among 33 laboratory-confirmed cases of viral hepa-

titis, 5 (15±2%), 11 (33±3%), 1 (3%), 5 (15±2%) and 16

(48±5%) were found to have acute viral hepatitis A to

E, respectively (Table 1). All five types of viral

hepatitis were prevalent in the study area. Faeco-

orally transmitted viral hepatitis A and E accounted

for 64% (21}33) of the cases, whereas parenterally

transmitted hepatitis B–D were responsible for 42%

(14}33) of the cases. These data have some limitations,

since in many cases, especially small children, in-

cluding those who had onset of jaundice within 3

months prior to survey could not be tested because

their mothers refused to provide the blood. It is

therefore possible that many cases of hepatitis A that

affected only children (Table 1) were missed.

About 44±6% (37}83) of cases who could be tested

within 3 months of onset of jaundice were positive for

anti-HBc. Eleven cases (13±3%) were also positive for

anti-HBc IgM. Since IgM antibodies against HBc

persist in blood for 3 months, 31±3% (26}83) of cases

were perhaps already positive for anti-HBc before

they developed jaundice due to a cause other than

HBV infection (Table 5). This is a fair estimate of

HBV exposure rate in the general community in

Rajahmundry and is in agreement with the anti-HBs

positivity rate of 28% in the general population of

Pune in Maharashtra [6]. It is also worth mentioning

that 3±4% (8}232) of all cases of jaundice were HBsAg

carriers (including two cases of hepatitis D super-

infection, and one case of hepatitis A as shown in

Table 1).

While 41±4% (96}232) of all cases of jaundice were

positive for anti-HBc, only 1±7% (4}231) were positive

for anti-HCV (Table 3). Thus HCV infection was far

less prevalent than HBV infection (P! 0±0000001).

Nevertheless, the results indicate that HCV infection

is an important public health problem in the study

area because more than 80% of HCV infections

become chronic and can result in serious compli-

cations including liver cirrhosis and carcinoma like

HBV infection [7].

As shown in Table 2, acute cases of viral hepatitis

B had had significantly more injections before the

illness (6}11; 54±5%) than the cases suffering from

faeco-orally transmitted viral hepatitis (2}21; 9±5%).

The difference between the two groups was so great,

the results remained significant (P¯ 0±01) in spite of a

small number of cases in both the groups. In contrast,

other potential risk factors of HBV transmission were

equally prevalent in the two groups. The results

indicate that injections may be playing a major role in

the transmission of hepatitis B virus in Rajahmundry.

Presence of anti-HBc in cases of jaundice does not

necessarily mean that the current illness was due to

hepatitis B infection. It only indicates that they were

exposed to the hepatitis B virus some times in life.

Nevertheless, the comparison of anti-HBc positive

and negative cases for the prevalence of potential risk

factors of hepatitis B infection before the onset of

jaundice revealed that although other risk factors

were equally prevalent in two groups, the history of

injections in the former group (41}97; 42±3%) was

significantly higher than in the latter group (24}137;

17±5%) (P¯ 0±00006) (Table 4). Subsequent studies

indicated that the anti-HBc positive persons continued

to receive injections with significantly greater fre-

quency (P¯ 0±001) than the anti-HBc negative

persons even after they had cleared the jaundice

(Table 6). These results further support the possibility

of an association between the injections and HBV

transmission in the study area.

Injections were found to be very popular in the

study area. More than 91% (117}128) of cases of

jaundice had received injections some time in life

(Table 7). Seventy-four percent (86}117) of their last

injections were performed to treat minor illnesses

which could have been easily treated with oral

medicines. Both qualified and unqualified doctors

were responsible for administering these unnecessary

injections. Inspection of four small private clinics run

by unqualified doctors showed that all of them were

performing not only unnecessary but also unsafe

injections. Obviously, most patients and many doctors

were not aware of dangers of unnecessary and unsafe

injections [8–10]. The risk of infection from a

contaminated needle is 20–40% for hepatitis B virus,

0±3% for HIV and 3% for hepatitis C virus [9,10].

The results emphasize the need to educate the

community as well as health care workers about the
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risks of inappropriate and unsterile injections. Use of

auto-destruct syringes may also be helpful in areas or

settings where compliance with disposal of used

syringes is weak [10].

Before the tests became available to diagnose

hepatitis E and hepatitis C, all the cases of viral

hepatitis that were negative for hepatitis A and B were

diagnosed as non-A non-B (NANB) viral hepatitis.

Most of the outbreaks of viral hepatitis and the

majority of acute sporadic cases that came to the

hospitals for treatment were found to be due to

NANB hepatitis viruses [11–13]. Since epidemio-

logical studies also indicated that NANB cases in

India were predominantly enterically transmitted

[11, 13], they were considered to be caused by hepatitis

E virus. However, two recent studies showed that a

large number of sporadic cases of NANB hepatitis

were in fact negative for both HEV and HCV markers

[14, 15]. The present study again showed that 60%

(50}83) of cases were negative for all acute markers of

viral hepatitis A–E (Table 1). Had we used earlier

criteria, we would have diagnosed them as cases of

NANB hepatitis, increasing its proportion tremen-

dously. One may argue that these cases may be due to

other than viral hepatitis (for example, drug toxicity),

or may not be cases of jaundice at all. However, these

cases were similar to laboratory confirmed cases of

viral hepatitis in respect to epidemiological and

clinical characteristics (Table 2). All of them were

examined by a qualified medical doctor (S.K.P.)

during the surveys and were considered having viral

hepatitis compatible illness. At least, one third (17}50)

of them were treated by qualified doctors for viral

hepatitis when they were having jaundice (Table 2).

Clearly, further studies are necessary to establish the

aetiology of such cases. They may have been caused

by viruses such as cytomegalovirus or Epstein-Barr

virus or by some recently discovered agents (e.g.

hepatitis TT virus) [16, 17] or agents which can not be

identified by currently available laboratory tests.

Finally, 39±8% (33}83) cases of jaundice were

confirmed as viral hepatitis by the laboratory (Table

1). Assuming the same proportion of viral hepatitis in

all the jaundice cases, the annual incidence of viral

hepatitis in the study area was estimated to be 2±62

(95% CI 2±25–2±99) per 1000 population. Conversely,

in the whole district (population 1991: 4542369), only

775 cases of viral hepatitis were reported through

routine surveillance system in 1997 and 477 cases were

reported in the first 9 months of 1998. The study thus

once again indicated that viral hepatitis is a major

public health problem in India and that the routine

surveillance data grossly underestimate the problem.
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