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A THREE YEAR SURVEY OF VIRAL HEPATITIS IN
WEST LONDON (1972 - 1975)

Report to the Research Division, Department of Health
and Social Security.

Part III - An analysis of 368 patients tested for Sero-
logical Markers of both hepatitis A and hepatitis B
virus infection.

1. INTRODUCTION

The first two parts of this report described 455 patients
with acute viral hepatitis who were tested for hepatitis
B surface antigen. In 368 of these patients sufficient
serum was available for further tests.

The possibility that acute viral hepatitis might be due

to more than two viruses was suggested by reports of
multiple episodes of hepatitis in drug addicts (Havens, .
1956; Iwarson, Lundin, Holmgren and Hermondsson, 1973%).

A significant proportion of transfusion associated hépa—
titis cannot be serologically attributed to hepatitis B,
hepatitis A, cytomegalo virus or Epstein Barr virus in-
fection (Hollinger, Aach, Gitnick, Roch and Melnick, 1973).
These observations have led to the term non-A, non-B
hepatitis which may occur sporadically (Villarejos,

Visona, Eduarte, Provost and Hilleman, 1975).

It therefore appeared appropriate to investigate our
patients with available serum samples for serological
evidence of recent infection to both hepatitis 4 and
hepatitis B to establish the relative importance of the
three types of hepatitis and to examine clinical and
epidemiclogical data in relation to each type of hepa-
titis.
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2. METHODS AND PATIENTS

Details of the diagnostic eriteria by which patients
were included in the survey, the biochemical tests per-
formed and the serological method for detecting hepatitis
B surface antigen have been described in Part I of the
report. The hepatitis B core, whole and immunoglobulin M
specific antibody were measured by a competitive radio-
immunoassay technique (CORAB, Abbotts Laboratories) as
was the antibody to the hepatitis A virus (HAV-AB, Abbott
Laboratories). The immunoglobulin M specific antibody to
hepatitis A virus was determined with an immunosorbent

assay (Duermeyer, van der Veen and Xoster, 1978).

Stored aliguots of acute and convalescent sera from the
368 patients were tested for hepatitis B core and hepatitis
A wvirus antibody under code. All sera positive for either
hepatitis A or heratitis B core antibody were further
tested for the IgM specific fraction to determine whether

" or not the antibody detected indicated a recent infection
by the virus concerned. The presence of hepatitis B surface
antigen or hepatitis B core immunoglobulin M specific anti-
body was accepted as evidence of recent infection with
hepatitis B. The finding of hepatitis A virus immunoglo-
bulin M antibody in the acute sera or the appearancé of
whole antibody between the acute and convalescent samples
indicated recent exposure to hepatitis A,

Patients without serological markers of recent infection
with either hepatitis A or hepatitis B were retested for
immunoglobulin G and M antibodies to Epstein Barr virus
and cytomegalo virus. Statistical methods were those used
in Parts I and II of the report. Wilcoxon's rank sum test

was used to compare the age medians of the three types
of hepatitis.
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3. RESULTS

2.1 Serologg

Of the 93 hepatitis B surface antigen positive patients
found during the course of the survey, 88 had sufficient
acute and convalescent serum to be re-examined and tested
for hepatitis B surface antibody and hepatitis A virus
antibody (figure 1). There were 42 who had hepatitis A
virus antibody. One of these had antibody of the immuno-

globulin M class suggesting recent coincident infection
with hepatitis 4.

Only 28 (32 %) of the 88 hepatitis B surface antigen posi-
tive patients developed surface antibody. However, rela-
tively few of the patients were followed up after they
recovered from their illness and ceased to have detectable
quantities of antigen in their serunm.

There were 11 patients among the 280 hepatitis B surface
antigen negative patients who were found to have immuno-
globulin M specific hepatitis B core antibody. Five of
these developed hepatitis B surface antibody {(figure 2).
One of the 11 patients had evidence of recent infection
with hepatitis A as indicated by the presence of immuno-
globulin M specific antibody to hepatitis A. Thus, alto-
gether there were 98 patients (27 %) in whom it was thought
that hepatitis B infection alone was the cause of their
illness (Table I).

Two hundred and fifteen patients (59 %) had hepatitis A

virus immunoglobulin M specific antibody in either their

acute or both acute and convalescent sera or showed sero-
conversion to the whole antibody (2 patients) indicating

that they were suffering from hepatitis A.
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Table I

Hepatitis A

Hepatitis B

Classification of 368 patients tested for
serological evidence of hepatitis'A and

hepatitis B

Immunoglobulin M antibody or

sero~conversion to the whole
antibody

Hepatitis B surface antigen
alone 87

Hepatitis B core immunoglobu-

lin M antibody or sero-
conversion to the whole anti-
body 11

Hepatitis A and B

Hepatitis B core and hepatitis
A virus immunoglobulin M
antibody 4

Hepatitis B surface antigen
and hepatitis A virus immuno-
globulin M antibody 1

Non-A, non-B hepatitis

Negative serology 16

Hepatitis A virus whole anti-
body only : 32

Epstein Barr virus antibody

215

98

s

48

2%

568

*Two patiénts with evidence of Epstein Barr virus in-
fection were excluded from the 50 patients who showed

no evidence of recent infection with hepatitis A or B.
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In addition to the hepatitis B surface antigen positive
patient with hepatitis A virus immunoglobulin M antibody,
there were 4 hepatitis B surface antigen negative patients
with both immunoglobulin M specific hepatitis B core
antibody and immunoglobulin M specific hepatitis A virus
antibody in the acute phase of the illness. Hence 5
patients showed evidence of recent exposure to both
hepatitis A and hepatitis B.

Two of the 50 remaining patients showed a 4-fold or
greater increase in the titre of the immunoglobulin G
antibody to the Epstein Barr virus between the acute and
convalescent samples of serum. Fven though the immunoglo-
bulin M antibody to the Epstein Barr virus was not found
in these 2 patients, their illness may have been due to
this virus and they were therefore excluded. Sixteen of
the remaining patients had no serological markxers of
hepatitis A or B and 32 showed evidence of previous but
not recent infection with hepatitis A. Thus, 48 (13 %)
of the %66 patients were accepted as suffering from non-A,
non-B hepatitis. |

3.2 Epidemiological, Clinical and Biochemical Comparison
between the Types of Hepatitis

The sections dealing with incidence, age, sex and seasonal
distribution include all 366 patients tested for serolo-
gical markers of hepatitis A and hepatitis B. Thereafter,
the analysis is confined to the 361 patients who were
classified as having had hepatitis A, hepatitis B and
non~A, non-~3 hepatitis and compared with respect to
clinical and epidemiological factors.

WITN2235006_0016



%,2.%1 Incidence

lepatitis A accounted for 215 (539 %) of the 366 patients
tested, whilst hepatitis B was the cause of the illness
in 98 (27 %), In 48 patients (1% %) there was no evidence
of recent infection with either virus or with cytomegalo
virus or with the Epstein Barr virus (Table II). In the
remaining % patients there was evidence of recent ex-
posure to both hepatitis A and B. Thus hepatitis A, hepa-
titis B and non-A, non-B hepatitis occurred in a ratio

of approximately 4:2:1,

Of the 266 adults 112 (42 %) had hepatitis A, 98 (37 %)
had hepatitis B, 46 (18 %) had non-A, non-3 hepatitis and
5 (3 %) had both hepatitis A and hepatitis B infection.
Thus among the adults the ratio was very approximately
2:2:1,

There were 100 children under the age of 15 of whom 98
had hepatitis A and formed 46 % of all patients with
hepatitis A. Only 2 children had non-A, non-B hepatitis
and no child suffered from hepatitis B,

%,2.2 hge Distribution

The age distribution of the patients with hepatitis A
differed markedly from that found in patients with either
hepatitis B or non-A, non-B hepatitis. The numbers of
patients with hepatitis A diminished rapidly with age
(Table III, Figure 3). Well over half (58 %) with this
type of hepatitis were aged 19 or less. The median age
for the hepatitis A patients was 17 (range 3~64) years
(Table IV)., This was significantly lower than the median
age of the hepatitis B patients (p£ 0.0001) and the
patients with non-A, non-B hepatitis {p<€ 0.005).

WITN2235006_0017



Table II . Incidence of hepatitis A, hepatitis B and non-A,
v non-B hepatitis in 366 patients tested

Type of Children Adults Total Percentage of
hepatitis .all 366 patients
A ‘ 98 117 215 58.7
B 0 98 © 98 26.8
Non-A, non B 2 46 ) ‘ 48 13.1
A and B 0 5 5 1.4
TOTAL 100 266 366 100.0
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Table M.

Age distribution acco

rding to type of hepatitis in 366

patients
Age Group Type of hepatitis
(years)

A B Non-A, non-B A+ B Total
<9 65 0 1 0 66
10-19 59 14 3 2 J8
20-29 46 40 21 2 109
30-39 23 27 - 8 0 58
40-49 13 13 7 ] 34
50-59 6 3 6 0 15
>60 3 1 2 0 6
TOTAL 215 o9 48 5 366

WITN2235006_0019
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Table IV Age medians and ranges in relation to type of hepatitis

Age in years
Hepatitis Number of patients
Median Range

A children 8 3-14 98
A adults and children 17 3-64 215
A adults 27 16-64 117
B adults 26.5 16-60 98
Non-A, non-~B adults 28 9-64 48
and children

Hepatitis A versus B: Standardized normal deviation = 6.79,

* ~p < 0.00000
Hepatitis A versus Standardized normal deviation = 2.84,

Non-A, non-B:

p < 0.005

(Wilcoxon's rank sum test)

WITN2235006_0021



The numbers of patients with hepatitis B and non-A4,
non~B hepatitis rose to a peak inbthe twenties and then
gradually declined in the older age groups. Two thirds
(67/98) of the patients with hepatitis B were aged be-
tween 20 and 39 years. The youngest patient with hepati-
tis B was 16 years.

Although the age distribution of the non-A, non-B hepati-
tis patients was more similar to that of hepatitis B than
hepatitis A, there were 4 times as many patients aged 50
years or over (17 %) compared with either hepatitis B or
hepatitis 4 (4 % respectively)., The median age of the
hepatitis B patients was 26.5 (range 16 to 60) vears

and did not differ significantly from that of the non-4,
non-3B hepatitis patients, which was 28 (range 9 to 64)
years, Interestingly, the median age of the hepatit;s 4.
adults, 27 (range 15 +to 64) years was almost identical

to that of the hepatitis B patients.

3.2.3% Sex Distribution

More males than females suffered from each type of hepa-
titis (Table V). The ratio of male to female in the 366
tested patients was 1.7 to 1. The excess of males was
particularly marked amohg the hepatitis B patiehts in
whom the ratio of men to women was 2.6 to 1 which in-
creased to 4.5 to 1 in those aged 30 years or more. Thus
there were more men with hepatitis B than men with hepa-
titis A or non-A, non-B hepatitis, p£0.02. In both
hepatitis B and non-A, non-B hepatitis more than half
the men were 30 years or over. The women patients tended
to be younger. Just over two thirds of the women with
hepatitis B and non-4, non~B hepatitis angd approximately
four fifths of the females with hepatitis A were below
the age of 30 years. Under the age of 15 years the male
to female ratio was closer to unity (1.13 to 1).

WITN2235006_0022
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Table .V, Age and sex distribution of 366 patients according
to type of hepatitis

Sex Age A B Non-A, non-B A and B Total
I Y 0 1 0 53
15-19 14 8 1 1 24
MALE 20-29 30 27 9 2 68
30-39 14 22 6 0 42
Y0 15 14 n ] 4
TOTAL 125 - 71 28 4 228
14 46 0 1 0 47
15-19 12 6 ] 1 20
FEMALE  20-29 16 13 12 0 41
30-39 9 5 2 0 16
0 7 3 4 0 14
TOTAL 90 27 20 1 138
MALE % aged 23.2% 50.7% 60.7% | - 36.4%
<30 yrs s
FEMALE % aged 17.8% 29.6% 30.0% - 21.7%
<30 yrs
Ratio of male: 1.4:1 2.6:1 T1.4:1 1.7:1

female

Hepatitis B versus A and non-A, non-B

Chi square, = 5.6, p < 0.02
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5.2.4 Seasonal Distribution of 361 Patients with

Hepatitis’A, Hepatitis B and non-A, non-B Hepatitis

Most cases of hepatitis A occurred in the spring, particu~
larly in the months March and April (Table VI, Figure 4).
There were 2 smaller peaks, the first in June and the
second in September and October. The small peak in June
was mainly due to a large number of cases that occurred

in 1972 connected with the outbreak in Baling in March

and April of the same year. There were no peaks in 1973,

the year with the least number of patients suffering from
hepatitis A,

The distribution of the hepatitis B patients was more
even but there was a definite rise towards the end of
the year which occurred each yeax.,

The number of patients with non-A, non-B hepatitis varied
little from month to month although there was a slight
reduction in the summer months of June, July and August.

3.2.5 Comparison of Ipidemiological Group with Type of
Hepatitis ’

The majority of those patients assigned to the oral .epi=-
demiological group (described in Part I) proved to have
hepatitis A. Pifty-seven of the 62 patients in this group
(92 %) had hepatitis A4 (Table VII). The other epidemio-
logical groups could not be associated with any particular
type of hepatitis, In 158 patients with hepatitis A there
was either a history of a therapeutic injection without

a close contact, in 71, or with a close contact with
another person suffering from Jaundice, in 32, In a .
further 55 patients there was no history of exposure in
either way. Thus only a quarter (57/215) of all the
hepatitis A patients were identified on epidemiological
grounds with reasonable certainty.>Proportiona11y fewer
of the patients found to have hepatitis A serclogically

WITN2235006_0024



16

Table vi Monthly distribution according to type of hepatitis
among 361 patients
Month A B Non-A, non-8 TOTAL
January 9 7 4 20
February 21 7 4 32
March 41 7 5 53
April 31 10 5 46
May 18 5 4 27
} June 23 9 2 34
July 1 7 3 21
August 8 4 2 15
~ September 18 9 6 33
 October 18 12 35
November 5 13 4 22
December 1 8 4 23
TOTAL 215 98 48

361

WITN2235006_0025
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Tablewtl Association of hepatitis A with oral epidemiological group

Type of hepatitis

¥

+

Type of hepatitis

as a percentage of
each epidemiological
group

Epidemiological A B Non-A, Total A B Non-A,

Group non-B i non-B

Oral 57 2 3 62 91.9 3.2 4.8

Parenteral 71 43 22 136 52.2 3];6 16.2

Equivocal 32 17 5 54 53.3  31.5 16.2

Not known 55 36 18 109 5.1 33.0 16.5
- TOTAL 215 98 48 361 58.6 27.1 13.3

Percentage with 47.9 61.2 56.2  52.6

history of

ingection
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gave a history of injection prior to their illness
compared with those who had hepatitis B or non~A, non-B
hepatitis.

3.2.6 Clinical ¥eatures

The clinical picture was closely similar in all 3 forms
of viral hepatitis. However, 4 of the features, namely
duration of jaundice, the occurrence of fever, arthralgia
and rash, were affected by the type of hepatitis and age
but not by sex.

In 8 of the 361 patients jaundice was not observed. Four
of these anicteric patients had non~A, non-B hepatitis,
one of whom was a child; two adults and one child had
hepatitis A and the remaining adult had hepatitis B.

2.2.6.1 Duration of Jaundice

This varied from one day to over 3 months. Patients with
hepatitis B experienced a significantly longer period of
Jaundice (p40.025) compared with adults suffering with
non-A, non-3 hepatitis (Table VIII, Pigure 5).

Approximately 60 % (56/92) of the hepatitis B patients
were jaundiced for 4 weeks or more and over half of these
patients remained Jaundiced for more than 6 weeks. The
median durétion of jaundice in these patients was %0 days.
Patients with non-A, non-B hepatitis were more fortunate,
One third (15/44) of them were either not jaundiced or
Jaundiced for 2 weeks or less and the median duration
for these patients was 24 days., Although adults with
hepatitis A tended to be jaundiced for longer periods
than adults with non-A, non-B hepatitie, the difference
didlnot reach significance.

WITN2235006_0028
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TableVIT Duration of jaundice in 244 adults and type of hepatitis

Duration of'jaundice'

Type of hepatitis

for >6 weeks

 Hepatitis A versus B

Hepatitis A versus non-A, non-B

Hepatitis B versus non-A, non-B

Not significant

Not significant

TOTAL
(weeks) ,
A B Non-A, non-B
<2 27 14 12 53
2-4 22 15 68
4-6 33 27 9 69
>6 20 29 5 54
TOTAL 112 91 41 244
Median duration in days 28 30 24
Percéntage Jaundiced 24,1 15.4 29.3 21.7
~for <2 weeks
Percentage jaundiced 17.8  31.9 12.2 22.1

Chi square, = 9.5, p < 0.025

WITN2235006_0029
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The lengths of jaundice for both hepatitis A and hepatitis
B showed a bimodal pattern with peaks of patients between‘
the fourth and sixth weeks and a smaller rise between the
eighth and tenth week.

Of the 2 children with non-A, non-B hepatitis, one was

anicteric and the other was jaundiced for less than 2
weeks.

3.2.6.2 Duration of Jaundice and Age in Hepatitis A

Patients

There was a close association between the duration of
Jaundice and age in the hepatitis A patients, pco. 001,
'(Table IX, Figure 6). The children had the shortest period
of jaundice with an average length of 14 days, almost half
the average of the adults. The older adults suffered the
longest duration of jaundice (median 30 days) although
this was not much longer than that experienced by the
younger adults (median 25 days).

The period of Jaundice also increased with age among the
patients with hepatitis B but the assocliation was not so
marked, p< 0.025, Approximately half the patients (49 %)
aged 30 years or more were Jaundiced for longer than 6
weeks compared with less than a fifth (18 %) of those
aged between 15 and 29 years. The association between
age and length of jaundice could not be demonstrated in
the non-A, non-B hepatitis patients, possibly because
they were a smaller group.

WITN2235006_0031
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Table | X Association of age with duration of jaundice in
patients with hepatitis A and hepatitis B

Hepatitis A

Duration of jaundice (weeks)

Age (years) TOTAL Median
(days)
<2 2-4 4-6 >6 :
<14 55 27 8 2 94 14
15-29 19 22 21 7 70 25
»30 8 10 12 13 43 30
TOTAL 82 59 41 22 207

Chi square6 = 49.8, p < 0.001

Hepatitis B

15-29 10 15 6 9 50 28
230 4 6 11 20 4 40
TOTAL 14 21 27 29 91

Chi square, = 10.7, p < 0.025
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3.2.6.% Fever

Nearly three quarters of all the patients had fever. Those
with hepatitis B were least likely and those with hepatitis
A most likely to have fever early in their illness (Table X),
p<0.01. Sixty-one per cent (56/92) of the hepatitis B
patients and 83 per cent (95/115) of the hepatitis A adults
experienced fever. The hepatitis A children were less
commonly affected (76 %). The duration of fever did not
differ significantly between the disease groups.

5.2.6.4 Arthralgia

Slightly more than one third (93/252) of all the adults
complained of joint pains during their illness. Those with
non-A, non-B hepatitis were least affected (12/44) whilst
the patients with hepatitis B tended to suffer for lenger
than adults with hepatitis A or non-A, non-B hepatitis,
This association did not reach statistical significance,
Only 18 per cent of the children with hepatitis admitted
to joint pains and neither of the 2 children with non-4,
non-B hepatitis had arthralgia,

Amdng.the patients with hepatitis A there was a highly
significant association with age (Table XI). The percentage
with arthralgis increases linearly with age and the chi
sguare for a linear trend in the percentages for each
group was 18.6 which indicated g strong linear relation-
ship (p < 0.001). There was no association between the
presence or absence of arthralgia and the severity of

the illness as judged by the peak bilirubin in any of

the 3 types of hepatitis. Both small and large joints

were affected. No patient had a true arthritis or reported
swelling of the joints.
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TableX Type of hepatitis and presence and duration of fever

Adults
Type .of hepatitis
Duration of fever ‘ TOTAL
(days)
A B Non-A, non-B
None 20/ 36 13 69
-7 ) 78 42 25 145
8 17 % 7 38
TOTAL 15 92 . a5 252
Percentage with ~  82.6 60.8 71.1 72.6
fever - _ N
Percentage with 4.8 15.2 15.6 15.1

fever » 8 days

Chi square, = 12.2, p < 0.01

Children

Type of hepatitis
Duration of fever ‘

(days) ‘
A (Percentage) . Non-A, non-B
None - 23 (24.2) R
1-7 67 - (70.5) B
8 S5 (5.3)
TOTAL 95 2

WITN2235006_0035
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3.2.6.5 Skin Rash

Just under a quarter (80/3%47) of all the patients reported

a skin rash which usually occurred early in the illness.

The majority described an erythematous maculopapular
eruption whilst some had an urticarial type of rash., Neither
lasted more than 2-% days. There appeared to be a definite
association between the type of hepatitis and the occurrence
of a rash, p£0.02 (Table XII). Almost a third (30/94) of
the patients with hepatitis B had a rash compared with a
tenth (5/45) of the non~-A, non-B hepatitis and a fifth
(24/117) of the hepatitis A patients. The presence of a
rash was not related to age in the hepatitis A patients

nor to the severity of the hepatitis as judged by peak
bilirubin levels. Both the children with non-A, non-B hepa-
titis developed a rash.

3.2.7 Biochemical Results

The recorded peak level of serum bilirubin and peak levels
of enzymes released into the blood as a result of damage’to
the liver during the course of viral hepatitis may be
affected by the timing of the blood samples. Account was
therefore taken of the time interval between the onset of
Jaundice, or of the illness, and the peak levels recorded,
when comparing the different types of hepatitis.

During the course of the survey there was a change in the
units of measurement of the serum bilirubin. The serun
bilirubin levels are therefore given in micromoles per
litre and milligrammes per 100 millilitres.

3.2.7.1 Peak Serum Bilirubin Levels

The highest serum bilirubin level recorded was 1370 micro-
moles per litre (80 milligrammes per 100 millilitres). This
level was in a patient who became uraemic and so was omitted
from the analysis. The next highest reading was 537 micro-
moles per litre (3%%,5 milligrammes per 100 millilitres).
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Table XI Association of age with arthralgia in patients with
- hepatitis A

Age No Arthralgia Arthralgia Total Percentage -

{years) ‘ with
Arthralgia

<14 78 17 95 17.9
15-29 50 22 72 30.6

230 - 20 24 44 54.5
TOTAL 148 63 211 29.9

< 0.001

Chi square, = 19.3, p

WITN2235006_0037
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The peak serum bilirubin was compared between the 3 types
of viral hepatitis in 182 adults and 71 children in whom
the time from the onset of the jdaundice to the first blood
test was less than one week. In the adults the peak bili-
rubin was significantly correlated with the type of hepa-
titis, p<0.001 (Table XIII, Figure 7).

Over half (34/62) of the patients with hepatitis B had a
peak bilirubin of 173 micromoles per litre (10.1 milli-
grammes per 100 millilitres) or more with a median peak

of 187 micromoles per litre (10.9 milligrammes per 100
millilitres). By contrast, well over half (21/36) of the
non-A, non-B adult patients had a peak bilirubin of less
than 86 micromoles per litre (5 milligrammes rer 100 milli-
litres) and the median level was 77 micromoles per litre
(4.5 milligrammes per 100 millilitres), Exactly half
(42/84) of the adults with hepatitis A had peak bilirubin
levels between 87 and 172 micromoles per litre (5.1 to
10.0 milligrammes per 100 millilitres) and the correspond-
ing median level was 120 micromoles per litre (7.0 milli-
grammes per 100 millilitres).

In the patients with hepatitis A age was closely correlated
with the peak bilirubin level, p being less than 0.001
(Table XIV, Figure 8), Only one of 71 children under 15
years of age had a bilirubin level of greater than 172
micromoles per litre (10 milligrammes per 100 millilitres)
compared with 12 (40 %) of 30 adults aged 30 years or over,
These differences are reflected in the increasing median
levels for the 5> age groups., A similar trend was evident
in the hepatitis B patients but only Just reached signi-
ficance (p< 0.05). The difference was largely confined to
the patients with bilirubin levels above 172 micromoles
rer litre (10 milligramﬁes per 100 millilitres). Forty-four
ber cent of the hepatitis B patients aged 30 years or more
had & peak bilirubin level of greater than 258 micromoles
per litre (15 milligrammes per 100 millilitres) compared
with 16 per cent of those aged between 15 and 29 years.
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Table XII Association of skin raéh with type of hepatitis
Adults
Type of hepatftis

Skin rash TOTAL

A B Non-A, non-B
Absent 93 64 40 197
Present 24 30 5 - 59.
TOTAL 117 94 45 | 256
Percentage
with skin 20.5 31.9 1. 23.0
rash :

Chi square, = 8.2, p <0.02
..Children
Type of hepatitis

Skin rash

A (Percentage) Non-A, non-B
Absent 70 (76.9) 0
Present 21 (23.1) 2
TOTAL 91 2

WITN2235006_0039
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3

Tab?e:XII];Association between peak serum bilirubin and type of

hepatitis in 182 adults (time of onset of Jaundice to-
first blood sample one week or less)

Type of hepatitis
Peak serum bilirubin :

TOTAL
(micromoles per Titre)*
. A B Non-A, non-B
<86 20 12 21 53
87-172 42 16 8 66
173-258 18~ 17 6 41
2259 4 17 1 22
TOTAL : 84 62 36 182
Median peak serum 120 187 77
bilirubin {micromoles
per litre)
Percentage with bilirubin 23.8 19.4 58.3 29.1
<86 micromoles
Percentage with bilirubin 26.2  54.8° 19.4 34.6
>172 micromoles per litre

or more

Chi squareg = 41.24, p < 0.00]

- Two way comparisons

i

Non-A, non-B versus hepatitis A Chi squares 13.9, p.< 0.001

Hepatitis A versus hepatitis B Chi squarey = 18.9, p < 0.001

* 86 micromoles per litre 5 milligrammes per 100 millilitres

172 micromoles per litre

1

10 milligrammes per 100 mi1lilitres

258 micromoles per 11tre_ 15 mi]?igrammes'per‘]oo millilitres

WITN2235006_0040
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Association between peak serum bilirubin and
type of hepatitis in adults (time from onset of
symptoms to first blood test,one week or less)
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TableXIV Association of age with peak serum bitlirubin level (time

from)onset of jaundice to first blood test one week or
less :

Hepatitis A

Peak serum bilirubin

(Micromoles per Titre) Median level
Age (years) TOTAL (micromoles per
Titre)
<86 87-172 >172
as A 29 1 A 82.6
15-29 15 29 10 54 3.5
230 5 13 12 30 ) 142.2
TOTAL 61 7 23 155

Chi square, = 34,7, p < 0.001

- "Hepatitis B

Peak serum bilirubin
: (Micromoles per litre) Median level
Age (years) TOTAL (micromoles per

Titre
86 87-172 173-258 >258

15-29 7 10 14 6 37 179.9
%0 5 6 3 11 25 218
TOTAL 12 16 17 17 62

" Percentage 41.7 37.5 - 17.6 64,7 . 40.3
: f} 30 years ) i :

 Chi square,y = 7.90, p < 0.05
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There were no significant differences in the height of
the peak bilirubin between the sexes either in adults orp
children with each type of hepatitis.

5.2.7.2 Peak Serum Alanine Aminotransferase Levels

There was a strong association, pL0.001, between the

type of hepatitis ang the height of the peak serum alanine
aminotransferase level in adults (Table XV, Figure 9).
When blood was obtained within 14 days of the onset of

the illness, 37 per cent (17/46) of the hepatitis B pa-
tients had an alanine aminotransfefase level of more than
1200 international units per litre compared with 16 per
cent (5/31) of patients with non-A, non~3 hepatitis., Over
half (17/3%1) of the non-4, non-3 patients hagd levels below
400 international units per litre, These differences were
reflected in the medians for the Peak alanine aminotrans-
férase for hepatitis P ang non-A, non-B hepatitis which
were 981 and 337 international units .per litre Tespectively,
There was an even more marked difference in the peak levels
between hepatitis B and non-4, non-B hepatitis adults whqn
the first blooa sample was taken later than the fifteenth
day after the onset of the illness (Table XVI). In 69 per
cent (20/29) of the hepatitis B patients the peak alanine
aminotransferase level was 800 international units or more
compared with only 12 rer cent (1/8) of the non-A, non-3
patients and 16 per cent {(3/19) of the hepatitis A adults,
Thus the hepatitis B patients hag significantly higher
peak alanine aminotransferase levels than non-A, non-B
hepatitis adults irrespective of the timing of the first
blood sample. The peak levels in the hepatitis A adults
(median 917 international units per litre) were similar

to those in the hepatitis B patients but the levels in

the hepatitis B patients remaineg elevated for a longer
Period than in the adults with hepatitis A,

WITN2235006_0044
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Table XV‘~Association of peak

type of hepatitis in
between the first Sym

alanine aminotransferase levels with
153 adults ({interval of 2 weeks or less
ptom and the

first blood test)

Peak serum alanine
aminotransferase

Type of hepatitis

TOTAL
(international units per litre) .
A B Non-A, non-B ‘
<400 13 4 17 34
401-800 19 15 5 39
801-1200 18 12 4 34
1201-1600 N0 9 22
>1600 13 7 4 24
TOTAL 74 48 31 153
Percentage with peak serum 17.6 8.7 54.8 22.5
alanine aminotransferase
<400 international units
per litre
Percentage with peak serum 32.4  37.0 16.1 30.5
alanine aminotransferase
21200 international units
per litre
Median peak serum alanine '
aminotransferase (international 937 981 337

units per Titre)

Chi square6 =24.7, p < 0.007
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Tab]e\XVI Relationship between peak alanine amfnotransferase and
‘type of hepatitis in 58 adults (interval of more than 2
weeks between the first symptom and the first blood test)

Peak serum alanine Type of hepatitis
aminotransferase ~ TOTAL -
(international
units per litre) A . B Non-A, non-B
<400 . 9 2 6 17
401-800 7 C7 1 15
»>800 - 3 20 * 1 24
CTOTAL 19 . 29 8 56
Percentage with peak 15.8 69.0 12.5 42.9

alanine amino-
transferase >800
international units
per litre

Chi square, (Tast 2 rows combined) =‘17.7, p < 0.001
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non-R hepatitig gave g history of travel thap Patients
with hepatitig B. Horeover, of those with hepatitig B
signifieantly fewer (16/98) Visited a sems and/or g nop-
industrialised country Compared +to adults with hepatitig
A (37/117) op non~-A, non-py hepatitig (12/46), P£0.05,

Less‘than a third or the children with hepatitis A hag
travelieg OVerseasg before their illness, but of those

that had, 7¢ ber cent (22/31) had been to a aon-industrig.
lised Country, Many were Children of Asian immigrants who
hagd Visiteqd the Indian sub-continent With theip bParentg

to see relatives, One of the 2 children with non~4, non-3y
hepatitis also Visited g non-industrialised country,

(Table XVIII). over two thirgs (68 %) of those who ge-
veloped Symptoms in the lagt 4 months of the year had
traveljeg abroad Compared with g fifth (21 %) who becane
ill during the firgt 8 months of the year {pu:0.001), This
association Was also tryue for adults with hepatitig A but
the rel&tionship was not ggp strong (p¢ 0.05), Two thirdg

months hag been abroad Compared with two fifths who be-

WITN2235006_0048
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Table XVIIThe relationship between travel abroad and type of hepatitis

a) Adults and children

Type of hepatitis

Travel Abroad | ' TOTAL
in previous
6 months A B Non-A, non-B
Adults  Children Adults Children
None 61 67 61 26 - ] 216
Industrial? 19 5 2 8 0 53
- Semi-industrial? n 4 3 8 o 2
Non-industrial> g 22 5 3 140
_ More than one type 17 0 8 1 0 26
TOTAL . 117 98 98 46 2 361
‘Percentage who  47.9 316 37.8 43.5 40.2
travelled : .
b} Adults only
“Travel to a o Type of hepatitis
semi- or non- ' TOTAL
.+ dndustrial
~ country A B ~* Non-A, non-B
No 80 82 | 3 196
Yes 37 ' 6 12 65
. TOTAL 117 © 98 . 46 216

Chi square, = 6.7, p < 0.05

-1 Australia, Canada, France, Germany, Iceland, Italy, Netherlands, Russia,
- Scandinavia, Switzerland, U.S.A. _ .

2 Barbados, Brazil, Greece, Hong Kong, Iérae1, Lebanon, Mexico, Poland,
Spain, Yugoslavia :

3 Algeria, India, Iran, Morocco, Nepal, Pakistan, Peréian Gulf, Thailand, i
Tunisia - o _ RS v
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Table XVIIIAssociation between tra

vel and hepat itig A in the Jast
4 months of the yeap

WM%MNWMMW_MMWWWMWMMwMMWMmmmweweemmmhhmmhewwwm_wmmmmMM_Mmmhmmmwmwmhww,emewwme
Month of first Ssymptom Trave) abroad within 6 TOTAL Percentage

months of the i1lness " Abroad

v

No Yes
Hepatitis A chi[gggg _ c“

‘ January tg Auggst 60 : 16 76 2].1
September tq December 7 *M : 15 22 };u 68.2
WMMMWMMNMmMMMMMM»M“mw_em“mmwMmmmw;;M;MemM.MwmMum&%%mwummmeWWWMMMMwam
TOTAL ' . 67 T 31 98 31.6

N T an T ¢ » T
Percentage : ‘ ¢
September tq December 10.4 48.4 224
Chi square = 15.4, p < 0.007
Hepatitig A adylts 4 ‘ .
~January tq August -5 .36 g7 41.4
September to December 10 - , 20 30 66.7
, MmW~wmwemwmmwemmewm;WWWh~_mMMmﬂwhmwwemmm;ew_WMmem“m_wmm~m~meWMMNMWMh~L~
TOTAL 8 5% 117 47.9
Percentage
Septembep to December 16.4 35.7 2.6

Chi square = 4.7, p < 0.05
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3.2.9 Injection Experience

Approximately one half (190/%61) of all the patients had
receilved an injection during the 6 months prior to their
illness. Patients with hepatitis B were more likely %o

have had an injection but this did not reach statistical
significance,

A1l 15 of the adults who gave a history of a non-thera-
peutic injection had hepatitis B. Of these, 13 were drug
addicts which was highly significant compared with the
other types of hepatitis {(p £ 0.0001). The 2 patients who
were not addicts had been tattooed. One of these had also
had his ear pierced as had one of the addicts.

3.2.10 Family Size

There was a strong relationship between family size and
the type of hepatitis, p< 0.01 (Table XIX). More than
half of the patients with hepatitis B (5%/98) and adults
with non-A, non-B hepatitis (25/44) lived alone or with -
1 or 2 others. Only a third of the adults with hepatitis
A (42/117) came from a single or small family whereas
over half (64/117) lived in 2 medium size family of 4

to & persons. Surprisingly, a greater proportion of-the
patients with hepatitis B (18 %) lived in a large house-
hold with at least 6 others, compared with the other 2
types of hepatitis. The outbreak of hepatitis B among

members of a commune in Richmond probably accounts for
this.

Comparison between hepatitis B and non-A, non-B hepatitis
revealed no significant difference in family sizes. Com-
bining these 2 groups and comparing them with the hepa-
titis A adults shows a highly significant difference,

chi square, = 16.5, p€ 0.001.
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Table XIX Association of family size with type of hepatitis

Adults
Family size Type of hepatitis
(number of persons) TOTAL
A B Non-A, non-B
1 -3 42 53 25 , 120
4 - 6 64 27 16 107 .
37 | N 18 5 34
TOTAL 117 98 46 261
Percentage with 35.9 54 .1 54.3 45.0
family size 1-3
Percentage with 9.4 18.4 10.9 ‘ 13.0
family size 7 or
more
Chi Square, = 18.2, p < 0.01
Children
Type of hepatitis Percentage
Family size. of hepatitis
(number of persons) . A Tota)
A. Non-A, non-B
1-3 3 ] ‘ 3.1
4 -6 71 1 72.4
>7 24 | 0. 24.5

TOTAL 98 2 100

WITN2235006_0052
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Nearly three quarters (71/98) of the children with hepa-
titis A lived in families with 4 or 5 others and over a
fifth (24/98) came from large households. Only 3 lived in
small households. One child with hepatitis A was living
in an institution when he contracted the illness.

3.2.11 Consumption of Communal Meals

There was no evidence to suggest that the consumption of
meals prepared communally in canteens and other public
eating places was associated with any particular type of
hepatitis. However, fewer patients with non-A, non-B hepa-
titis ate regular canteen or restaurant meals. As would be

expected, a high proportion of children ate in school
canteens,

3.2.12 History of Previous Jaundice

There was a history of previous jaundice in 12 of the 98
patients with hepatitis B and 7 (15 %) of the 46 adult
patients with non-A, non-B hepatitis (Table XX). None of
the hepatitis A adults nor any of the children had had a’
previous episode of jaundice.

Eight of the 12 hepatitis B patients and 6 of the 7 pa-
tients with non-A, non-B hepatitis had evidence of previous
infection with hepatitis A. Thelr serum contained whole

but not immunoglobulin M specific antibody to hepatitis A.
A1lLl but 2 of the 8 hepatitis B patients with serological
evidence of hepatitis A in the past had been jaundiced

more than 5 years before. The remaining 2 had been jaun-
diced within ¢ months of their current illness. Possibly

they had acquired hepatitis A and hepatitis B about the
same time,

Interestingly, the 4 hepatitis B patients without sero-
logical evidence of previous hepatitis A infection had
also been Jjaundiced within 8 months of their current
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Table "xx | Association of history of previous jaundice with type

of

hepatitis 1ip adults

Hepatitis
Previous Jaundice TOTAL
A B . Non-A, non-g
None 17 86 39 242
6 months or less 0 6 - 0 6
5 years or more 0 6 7 13
TOTAL 17 | 98- % 267
Percentage with 0 12.2 15.2 7.3

Previous jaundice

~ Chi square, =171, p < 0.00]
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illness. It was not possible to determine if this had
been due.to non-A, non-B hepatitis.
The one patient with non-A, non-B hepatitis without sero=-
logical evidence of previous hepatitis A infection had

been jaundiced 20 years before, in his youth.

Hone of the non-A, non B patients had hepatitis B surface

or core antibody in their sexrum.

2.2.1% Whole Antibody to Hevatitis A Virus in relation to

Age and Sex among Patients with Hepatitis B and
non-A, non-B Hepatitis

Half the patients with hepatitis B (48/98) and two thirds
of those with non-A, non-B hepatitis (31/48) had whole
antibody to hepatitis A virus indicating previous infec-
tion with hepatitis A. There was a highly significant
association between the percentage who were positive and
increasing age, p<{ 0.001, in the patients with hepatitis

B {Table XXI). Patients with non-A, non-B hepatitis showed

a trend in the same direction but this was not statistically
significant,

Although there was no clear associlation with sex, more
males than females with hepatitis B had whole antibody to
hepatitis A suggesting that in this group men weré more
likely to have been exposed to hepatitis A.

3.2.14 Birth Place and Type of Hepatitis

Twenty per cent of all the adults (52/261) and 12 of the
100 children were born outside the United Kingdom (Table
¥¥XII). Those who had hepatitis B were most likely to have
been born abroad, roughly 3 out of every 10 patients. Only
2 out of every 10 adults with non-A, non-B hepatitis and
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Table XXT  Association between the presence of whole antibody B
' to hepatitis A virus and age in patients with hepatitis

B and non-A, non-B hepatitis

Hepatitis B
Whole antibody
Age to hepatitis A virus ‘ TOTAL
(years)
Present Absent

15-29 17 37 - 54
¥30 31 | 13 o
TOTAL 48 ' ) 50 98

Chi square1 = 13.2, p < 0.001

* Non-A, non-B hepatitis

, Whole antibody TOTAL

Age to hepatitis A virus

(years) '

Present Absent

<14 , 0 k 2 2
15-29 - - 15 8 23
30 7 6 23
TOTAL ~ 32 | 16 48

* Not significant

Percentage
with whole
antibody to
hepatitis A
virus

31.5
70:5

Percentage
with whole
antibody to
hepatitis A
virus

62.5

+73.9

66.7
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| Table XXII Relationship between birth place and type of hepatitis

born
abroad

Chi

square, (adults) = 12.7, p < 0.0)

Type of hepatitis TOTAL
Birth ,
Place
A B Non-A, non-B
Adults Children Adults  Children
“United ' '
Kingdom 104 87 68 37 1 297
Abroad 13 1 30 9 _ 1 64
TOTAL 117 98 98 46 2 361
~ Percentage 11.1 N.2  30.6  19.6 - 7.7
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only 1 out of every 10 hepatitis A patients, irrespective
of age, had been born outside the United Kingdom. The
difference between the adults was statistically signifi-
cant at the one rer cent level, '

One of the 2 children with non~A, non-B hepatitis was
born in the United Kingdom,

Among the ratients with hepatitis B a higher proportion
(73 %) of those who hag been born abroad compared with
those who hag been born in this country (38 %) had whole
antibody to hepatitis A virus indicating previous in-
fection, p (0,005 (Table XXIII). This finding was not
unexpected as many of those born abroad came from the
Indian Sub-continent where they were likely to have been
exposed to hepatitis A at a very early age. Patients with

non-A, non-R hepatitis showed & 8imilar but not signifi-
cant trend.

3.2.15 Occupation of the Patient and fype of Hepatitis

There was no obvious association between the present or
previous accupation of the patient ang the type of hepa-
titis suffereq.

There were 24 patients who were unemployed at the time

of their illness, 15 hag hepatitis B, 6 hag hepatitis A
and there wepe 2 with non-A, non-3 hepatitis (Table XXIv),
Thus there were hore unemployed patients with hepatitis B
(15 %) comparea with hepatitis A (6 %) or non-A, non-B
hepatitis (4 %)y P4 0.05. Seven of the 15 unemployed
hepatitis B patients admitted to addiction. There were

no addicts with hepatitis A or non-4, non-3 hepatitis.
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Table XXIITinole antibody to hepatitis A virus according to birth
place in patients with hepatitis B and non-A, non-B

hepatitis

Hepatitis B

Whole antibody

Birth to hepatitis A virus ' TOTAL
Place .

Present Absent
United 26 42 68
Kingdom
Abroad 22 \ 8 30
TOTAL A8 50 98

Chi squarey = 8.9, p < 0.005

Non;A, non-B hepatitis

Whole antibody - TOTAL

Birth . - to hepatitis A virus
Place v

| Presentﬁ‘ - Absent
United 23 15 38
Kindom - - '
Abroad | g 1 ‘ 10
TOTAL 32 16 48

Not significant

Percentage
with whole
antibady to
hepatitis A
virus

38.2

73.3

Percentage
with whole
antibody to
hepatitis A
virus B

60.5
90.0

66.7
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Type of hepatitisg

TOTAL
A i
Non-A,
v non-8
Addicts Non- TOTAL
Addicts
UnempYoyed 7 7 8 15 2 24
Employed 110 6 77 83 44 . 237
TOTAL 117 13 85 .98 46 261
Percentage 6.0

unemployed

Comparison
between .
unemployed adults
“in the 3 types of
hepatitis

66.6 9.4 15,3 4.3 9.2

Chi square2 =7.1, p<0.05

-

» addiction ang hepatitis B

Percentage
with
hepatitis

- 62.5
32.5
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%.2.16 Home Amenities

There was no association between any particular type of
hepatitis and the sharing of kitchen, toilet, bathroom
or hot water facilities. Less than 5 per cent shared
either a kitchen or the hot water facilities available
in the accommodation occupied.

Between 7 and 11 per cent of all patients shared either
a toilet or bathroom. These proportions were similar to

those in the local community.
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4. DISCUsSION

The survey demonstrateqd that hepatitis 4 remains the most
common type of hepatitis ip urban areas of the Unitegd
Kingdom, T% accounted for 59 per cent of detectable ctases,
It was more than twice a8 common gsg hepatitis 1 and four
times ag frequent ag non-4, non-R hepatitig, Children under
the age of 15 years predominantly suffered frop hepatitis A,
They accounted for nearly half of all the patients who were
detecteq with this type of hepatitis, These findings were

were selected, according to the availability of suitable
serum samples, from 489 Patients identifieg a8 suffering
from acute viral hepatitis during the 3 years of the
Survey. Compared with other 8¢ groups, fewer children
under the age of 5 yearg could be adequately tested serp-
lagically, owing to the difficulty of obtaining a sufficient
volume of blood for both biochemical and Serclogical tests,
As mosgt of the children that were testeqd broved to have
hepatitig A, this forp of hepatitisg may have been under-
Tepresented in the group of patients who were investigated
in more detail serologically. Nevertheless, the error was
unlikely to have been Very great as the humber of children
under the age of 5 years formeg only 5 per cent of all the
Patients with viral hepatitis in the survey,

The incidence of hepatitis A declined rapidly with age
(Figure'B) but casges Occurred even in the middle aged or
elderly who had €scaped infection earlier in theip lives,
This is in keeping with a study of hepatitis 3 antibody
in 95 London blood donors, Teported by Banatvala ang
Thorogoog (1980). They found that a third hag evidence
of previous infection with hepatitisg A compared with

14 per cent of 70 students, The relationship with age
was further emphasiseg by their observation that 77 per
cent of the subjects they Studied over the age or 30

years hagd antibody to hepatitig 4, In the Survey a larger
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percentage of patients with hepatitis B (70 %) and non-4,
non~-B hepatitis (74 %) over the age of 30 years had hepa-
titis antibody compared with those under this age, 31 and
65 per cent respectively. These figures agree with Banat-
vala and Thorogood's dats.,

There are few studies of endemic or sporadic hepatitis
that can be directly compared with this survey. Villarejos
and his colleagues, who examined endemic hepatitis in
Costa Rica, found that 25 (54 %) of 46 patients developed
antibody to hepatitis A (Villarejos, Provost, Ittensohn,
McLean and Hilleman, 1976). It is surprising that in a
single source epidemic among 13% naval recruits in Cali=-
fornia sero-conversion to hepatitis A virus antibody
occurred in only 25, or 19 per cent (Routenberg, Dienstag,
Harrison, Kilpatrick, Hooper, Purcell and Fornes, 1974).
Adprospective study of 155 patients admitted to the
University Hospitals of Diisseldorf, Essen, Marburg and
Tibingen with acute viral hepatitis between 1978 and 1980
revealed that 2% (15 %) were suffering from hepatitis Ao
However, of 168 children admitted to another German hospi-
tal, 134 (80 %) were suffering from hepatitis A (Prosner,
Deinhardt, Schomerus, Wiedman, Dolle, Altdorfer, Schmid
and Franzen, 1980). In another consecutive series of 541
hospital patients admitted to hospital in Milan, 102 (19 %)
had hepatitis A (Cafedda, Mornforte, Rossi, Loperz and
Moroni, 1981). In the United States, 31 per cent of 198
sporadic cases of acute viral hepatitis in the general
community of six sentinal counties were due to hepatitis
A (Maynard, 1980). Thus the proportion of patients found
to be suffering from hepatitis A may depend on whether

or not the information is based on a hospital series or

a community study, the age structure of the patients
investigated, ithe presence or absence of an epidemic or
local outbreak as well as previous exposure, which may
vary from one geographical location to another. Hence
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the vVarying figures nheed carefy; interpretation, It is
interesting to note that the Percentage found +o have
hepatitig A in +the Costa Rica study was closely Similary
to that observed ip West London, despite obvious diffepr-

€nces in the standarg of 1iving and social circumstances
between the two Populations,

Hepatitig B occurreg in 27 per cent of the Survey patients
and appeared to be g disease of adults..No child under the
age of 15 years was affected, This is ip accord with 4
Previous report fron Scotlang, None of the 77 Patientg
under the age of 20 yearg admitted 4o hospital with acute
viral hepatitig in VWestern Scotlang between 1969 ang 1970
was found g have hepatitig B surface antigenaenig (Ross
and McMichael, 1970), However, the seruyp of the Patients
was testegd by immunoelectrophoresis which js 4 relatively
insensitive technique, Frésner, Deinhardt, Schomerué,
Wiedman, Dolle, Altdorfer, Schmid ang Franzen (1980) re-
corded that 14 per cent of 168 children admitteqd 4o a
hospital in Germany had hepatitig B using g sensitive
méthad for detecting the hepatitig B surface antigen,

This wag much lower than the 56 pei cent found among pg-
tients or mixed age who were admitted +q another group of
hospitals in that Country, Other work in Western communi -
ties hasg shown that hepatitig B in children is largely
confined tgo Special circumstances, Such ag Compromised
host defences associated with other diseasesg or their
treatment (Worla Health Organisation, 1977). Transmission
from mother to chilg may also be important in this con-
text (Schwaitzer, Wing, McPeak ang Spears, 1972; Schweitzer,
Mosley, Ashcavai, Fdwards ang Oberly, 1973) but appears to
be relatively rare in developed Countries in contrast +g
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A small but significant proportion (13 %) of the 366
patients studied in detail serologically, proved by ex-
clusion to have had non-4, non-B hepatitis., A surprisingly
similar percentage, 14 per cent (10/73) of patients has
been reported with this form of hepatitis in a consecutive
series of patients admitted to hospital in Denmark (Xryger,
Aldershvile, Christofferson, Hardt, Juhl, Mathieson,
Nielson, Poulsen and members of the Copenhagen Hepatitis
Acuta Programme, 1980). Likewise Villarejos and his collea-
gues found 11 of 103 patients whose illness could not be
attributed to hepatitis A, hepatitis B or infectious
mononucleosis in Costa Rica (Villarejos, Visona, Xduarte,
Provost and Hilleman, 1975). In neither of these surveys
nor in the present study did the administration of blood
or its products appear to be important in the transmission
of non-A, non-B hepatitis. This is in marked contrast to
the experience in the United States of America where this
type of hepatitis is thought to be the major cause of post
transfusion hepatitis at the present time (Alter, 1980).

Dienstag, Alaama, Mosley, Redeker and Purcell (1977) have
estimated that non-A, non-B hepatitis may also be the
cause of 25 per cent of sporadic viral hepatitis in the
United States. This report is consistent with the 30 per
cent found by ¥Frdsner, Deinhardt, Schomerus, Wiedman, Dolle,
Altdbrfer, Schmid and Franzen (1980) in Germany and the
31 per cent reported by Maynard (1980) in the United
States. Only 2 of the 100 children studied seroclogically
in West London had non-A, non~B hepatitis which did not
appear to be a significant cause of viral hepatitis under
the age of 15 years. Studies in Melbourne have drawn

similar conclusions (Lucas, Gust, McCrorie, Lehman,
Dimitrakakis and Locarnini, 1980).
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4,1 Age Distribution

Nearly all the children tested serologically had hepatitis‘
A and the incidence of hepatitis A fell progressively with
each decade (Figure 3). The fall implies a graduval acqui-
sitlon of immunity with age although the absolute number

of patients in the older age group with hepatitis A was
surprisingly large. In underdeveloped areas of the world,
where hygiene and sanitation are poor, 95 per cent of
children have acquired antibody to hepatitis A by the age
of 15 years (Villarejos, Provost, Ittensohn, McLean and
Hilleman, 1976). Thus the present survey reflects the trend
in Western industrialised countries for hepatitis to affect

the older age group as a result of improved living condi~
tions.

Since 1966, in both Canada and the United States, there
has been a shift in the age sitructure of reported cases

in favour of young adults. A relatively high proportion

of notifications in Canada between 1967 and 1969 were in
the 20 to 29 year age group (Epidemiological Bulletin,
Canada, 1971) although those aged 5 to 9 years still formed
the largest group in some years. Over the same period in
the United States the age of highest prevalence shifted
from children between 5 and 14 years to those aged 15 to
24 years. This was due to an absolute increase in the
numbers of young adults contracting hepatitis. From 1973
to 1977 the reported incidence of hepatitis A declined in
all age groups. The peak incidence occurred in the 15 to
24 years age group and was 2 to 5 times greater than in
children aged between 5 and 14 Years. By contrast, hepa-
titis B increased over the same period, particularly among
young adults aged between 25 and 29 years (Centre for
Disease Control, Hepatitis Surveillance, 1979). Likewise
in Sweden an increéased incidence of hepatitis has been
observed in young adults (Ringertz, 1971). In the present
study both hepatitis B and non~A, non-B hepatitis occurred
mostAfrequently in the third decade and would éppear to
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be the cause of the peak of cases in this age group.
More than twice as many men as women had hepatitis B in
thelr twenties whereas slightly more women than men of
the same age had non-A, non-B hepatitis.

Dienstag, Alaama, Mosley, Redeker and Purcell (1977) have
also reported an excess of women with non-A, non-B hepa~
titis, the majority of whom were over the age of 35 years
in a study carried out in Los Angeies. No reason was
established for this distribution. In Costa Rica children
seem just as commonly affected as adults (Villarejos,
Provost, Ittensohn, McLean and Hilleman, 1976).

4.2 Sex Distribution

Males predominated at all ages in the survey (Table V).
The ratio of males to females increased with age in all
three types of hepatitis., This trend was most marked in
the patients with hepatitis B. The Registrar General's
Statistical Review of Fngland and Wales for 1972 and 1973
and the Statistics of Infectious Diseases for 1974 and
1975 show the ratio of males to females notified as
suffering from viral hepatitis to fluctuate around unity.
It is difficult to explain why the survey findings were
at variance with the national statistics. Possibly hepa-
titis B, which has been shown in several studies to affect
men more frequently than women, is more‘prevalent in the
metropolitan area such as London than in the country as

a whole and this may have influenced the figures in the
survey. Alternatively, the male patients with hepatitis B
admitted to hospital may not have been reported as fre-
quently. Unfortunately, the national figures were not
broken down into the various types of hepatitis.

It is now well recognised that hepatitis B surface antigen
positive acute viral hepatitis is more common in males
(London, Sutnick and Blumberg, 1969; Cossart and Vahrman,
19705 Farrow, Holborow,.Johnson, Lamb, Stewart, Taylor
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4.4 Severity of Viral Hepatitis

The severity appeared to depend on two major factors, the
type of hepatitis angd the age of the patient.

4.4.1 Type of Hepatitis

It has been widely accepted that hepatitis B is the most
severe form of hepatitis (Editorial,Lancet, 1970; Rosen-
heim, 1972; Sherlock, 1972). Nevertheless, there have been
few detailed reports since the work of Erugman, Giles and
Hammond (1967) on children in an institution for the men-
tally handicapped. They showed that children with the

MS-2 strain of hepatitis, subsequently identifieq as hepa-
titis B (Giles, FeCollum, Berndtson and Krugman, 1969), had
a longer duration of elevated serum transaminase activity
than those with the MS-1 strain or hepatitis A, Wewalka
(1972) found that the average duration of Jaundice, as
well as the duration of raised serum transaminase levels
was significantly greater in hepatitis B surface antigen
positive patients. Likewise Cossart and Vahrman (1970)
observed that elevated transaminase levels lasted more
than 8 weeks in 90 per cent of the patients with hepatitis
B surface antigen negative. Conversely there are also re-
ports that hepatitis 4 is frequently a sub-clinical or un-
recognised illness (Szmuness, Dienstag, Purcell, Harley,
Stevens and Wong, 1976; Villarejos, Provost, {ttensohn,
MeLean and Hilleman, 1976), though whether or not this is
more frequent than in hepatitis B remains uncertain.

In this investigation adults with hepatitis B had a more
prolonged duration of jaundice, & higher peak serum bili-
rubin and g higher peak serum alanine aminotransferase

level than adults suffering from either hepatitis A or
non-A, non-R hepatitis. Comparison between hepatitis B

and nonQA, non~B hepatitis revealed the largest differences.
The duration of Jaundice was significantly longer (p £0.025)
and the peak serum bilirubin and alanine aminotransferase

VVFTN2235006_0070
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significantly higher (p<0.,007) in patients with nepatitis
B. These findings are in keeping with reports that non-4,
non-B hepatitis following transfusion of blood or its
products, or associated with drug addiction, is a much
nilder disease than hepatitis B (Purcell, Alter and
Dienstag, 1976; Craske, Dilling and Stern, 197%; Berman,
Alter, Ishak, Purcell and Jones, 1979; Kryger, Aldershvile,
Christofferson, Hardt, Juhul, Mathieson, Nielson, Poulsen
and the Copenhagen Hepatitis Acuta Programme, 1980; Nor-
kxrans, Frosner, Hermondsson and Iwarson, 1980). Although
adults with hepatitis B were more i1l than adults with
hepatitis A, as judged by the same eriteria, the differences
were smaller. The duration of jaundice was only slightly
longer in the patients with hepatitis B.

The peak serum bilirubin was very significantly higher ~

(p £0.001) as was the peak serunm alanine aminotransferase
level beyond the second week of the illne=s, The peak
alanine aminotransferase level in the first® 2 weeks of

the illness was only a little higher than in those with
hepatitis A. The slightly longer duration of jaundice and
higher levels of alanine aminotransferase later in the i1l-
ness indicate that hepatitis B 1s a more prolonged illness
than hepatitis 4, a difference which is independent of age.

The differences vetween hepatitis A and ﬁon—A, non-B hepa=-
titis were also less marked than between hepatitis B and
non-A, non-B hepatitis. Both the peak bilirubin and the
peak alanine aminotransferase were significantly higher

in adults with hepatitis A (p<:03001). But the duration

of the pre-icteric illness and the length of jaundice were
not significantly longer than in patients with nonwA, non-B
hepatitis. Nevertheless, one third of the patients with
non-A, non-B hepatitis were not jaundiced or were jaundiced
for less than 2 weeks compared with a gquarter of the hepa-
titis A patients. This was reflected in the median period
of jaundiée which was substantially shorter in those with
non-A, non-B hepatitis.
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In conclusion, hepatitis B appears 1o be the most seyere
form of hepatitis in adults but is closely followed by

hepatitis A, Generally non-A, non-B hepatitis is a much
milder disease,

4.4.2 Bffect of Age

Both Capps, Bennett, Mills, Ettinger, Drake and Stokes
(1955) and Harris and Beveridge (1967) have drawn atten-
tion to the fact that infective hepatitis is mild, short
lived illness in children, At the Willowbrook State School
clinical ang biochemical indicators in children with hepa-
titis A virus infection returned to normal within 2 to 3
weeks of the onset of the acute illness (Krugman, Vard and
Giles, 1962), However, it has been alleged that there is
no evidence that hepatitis A increases in severity with
age (Mowat, 1980),

In this study there was g clear association between the
severity of the illness and increasing age in both hepa-
titis A ang hepatitis B. The trend was most evident among
the patients with hepatitis a4, Children with this type of
infection had the shortest duration of Jaundice., The median
duration in thenm was 14 days compared with 30 days in those
aged 30 years or more (p<10.001). Similarly there was a
highly significant increase in peak bilirubin levels (p
(0.00}) and peak alanine aminotransferase levels (p<£0.05)
with rising age. Since children form the bulk of patients
with hepatitis A in outbreaks and epidemics it is not
surprising that hepatitis A has been generally accepted

as much more mild illness +han hepatitis B (Dienstag, 1980).
This finding is in line with the mildness of other wviral
illnesses in children.

The relation between age and severity of the illness was
not so marked in patients with hepatitis B. The duration
of jaundice was significantly prolonged in those over the
age of 30 years compared with those aged between 15 and
29 years (p<£ 0.025), Likewise the peak serum bilirubin
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was higher (p¢ 0.05) in the older patients., The peak serum
alanine aminoiransferase showed the same trend, but 4did
not reach statistical significance, In neither hepatitis

A nor hepatitis B did age appear to have any influence on
the duration of the pre-icteric illness.

In the patients with non-A, non-B hepatitis no assocliation
could be demonstrated between any of the clinical or bio-
chemical criteria of severity and age. This may have been
due to the smaller number of patients and the general
mildness of this type of hepatitis.

Tn all types of hepatitis neither the peak serum biliyrubin
nor the duration of jaundice differed significantly between
the sexes. The aminoitransferase levels tended to be higher
in the males, but again this difference did not reach
statistical significance. However, London, Drew, Blumberg,
Grossman and Lyons (1977) have recorded more serious se-
guelae from hepatitis B infection and higher frequency of

symptomless carriers in males.

4,5 Hepatitis A Virus Antibody

In the survey thé presence of immunoglobulin M specific
antibody to the hepatitis A virus was accepted as evidence
of a recent infection with this virus. The detection of
whole antibody alone indicated a past infection.

Approximately a half of the patients with hepatitis B and
two thirds of those with non-A, non-B hepatitis had whole
antibody to hepatitis A in their serum. Only a small pro-
portion gave a history of previous jaundice (12 % of the
hepatitis B patients and 15 % of the non-A, non-B patients).
Bight of the 12 patients with hepatitis B and 6 of the 7
non-A, non-3 patients with a history of previous jaundice
had hepatitis A virus antibody. In 6 of the 12 hepatitis B
patients the jaundice had oceurred within 6 months of the
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current illness»and in 4 of these 6 the hepatitis 3 virus
antivody was absent, Thus they had either had non-A, non-B
hepatitis or some other cause of jaundice, Alternatively,
it was comnected with their current illness but there was
no way of ascertaining the true cause. All 6 who had been
Jaundiced at least 5 years orp more before had hepatitis A
virus antibody as had the 6 patients with non-4, non-R
hepatitis, ‘

In conclusion the survey revealed that the majority of
Previous hepatitis A infection in patients presentiﬁg with
hepatitis B and non-A, non-3 hepatitis hag been either
inapparent or forgotten., Where Jaundice had been recalled,
the attack hag commonly occurred in childhood,

Patients with hepatitis B born abroad were more 1iké1y to
have had a brevious infection with hepatitis a than those
born in the Uniteq Kingdom, p<0.005 (Table XXIII). Many

of the patients were from the Indian sub~-continent or had
come from the Mediterranean region., It is likely that most
had been infected in early childhood asg is common in Poorer
parts of the world,

The proportion of patients with whole antibody +to hepatitis
A virus was greater in this survey than reported among
blood donors in the Uniteg Kingdom by Banatvala and Thoro-
good (1980), This difference may have been due to the
greater number of older persons in the survey ropulation
whose social habits exposed them to g greater fisk of
viral hepatitis of all types.

4.6 Predisposing Pactors

A number of factors have'traditionally been associated
with an increased risk of viral hepatitis. These include
a history of skin puncture within 6 months of the illness,

N

WITN2235006_0074



66

close contact with another person suffering from viral
hepatitis within 60 days’ of the illness, travel to under-
developed countries with a high prevalence of endemic
hepatitis, living in overcrowded dwellings, exposure o
poor sanitary conditions and low socio-economic status.
In the survey some of these factors appeared to be more

closely associnted with one particular type of hepatitis
than another.

4.6.1 Injection Exposure

As expected from the finding of Cherubin, Hargrove and
Prince (1970) and confirmed by many other groups of workers,
there was a high incidence of hepatitis B infection among
the addicts. A1l 13 addicts who were included with the 366
patients tested for the hepatitis A antibody, were positive
for the hepatitis B surface antigen. Hepatitis B infection
may also be contracted as a result of tattooing (Mowat,
Albert-Recht, Brunt and Walker, 1973). In the present
series only 2 of the 6 men so exposed were hepatitis B
surface antigen positive, a proportion which was not sig-
nificently different to that found among all the patients
tested.

Our findings suggest that post-transfusion hepatitis due
to either hepatitis B or non-A, non-B hepatitis is a rela-
tively infrequent cause of hepatitis in the community. This
bears out the findings of a prospective study of post-
transfusion hepatitis carried out in London at about the
same period {Medical Research Council VYorking Party on
Post-Transfusion Hepatitis, 1974). That investigation
revealed that frank hepatitis developed in only one Dper
cent of patients who were transfused although 4.5 per cent
had sustained increases in alanine aminotransferase which
may indicate sub~clinical hepatitis (Bang, Ruegsegger,

Lay and Laduc, 1959).
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4.6.2 History of Contact

The importance of children in the spread of viral hepatitis
was noted by Hirsch (1886) who referred to an outbreak in
Birmingham between September and November 1882, Pickles
{(1939), in nis classic studies, traced the spread of the
disease in children living in villages in Yensleydale and
Suggested that schools brovided the circumstances for close
contact between children of different fémilies who passed
the infection from one to the other. Rowland and Skone
(1972) have emphasiseq that faecal-ora] spread of viral
hepatitis occeurs largely within families during epidemics,
In the Bristol outbreak, 37 per cent of 2,107 patients were
members of a family with one 0T more cases and 10,3 per cent
0f the adults ang 39.6 per cent of the children in contact
with Cases in the home developed infective hepatitis
(Bothwell, Fartin, Macara, Skone, Wofinden, 1963,

Well over half of the children with serologically proven
hepatitis 4 in the survey gave a history of contact with
another person who was jaundiced or who had known viral
hepatitis within 60 days of the cuset of their illness
compared with just over a quarter of adults with hepatitis

A and a fifth orf those with hepatitis B. In half the children
the contact was within fhe family. This supports the view
that close contact within families particularly between
children remains a mosgt important factor in the spread of
hepatitis A infection,

The householg contacts among the ratients with hepatitiec B
were between males, 6 of whonm were addicts who lived in
small groups, In them the history of contact was complica-
ted by their sharing of syringes and apparatus in connection
with their drug habit, However, there were 2 female consorts
who disclaimeqd addiction>wh0 developed hepatitis B, In them
close social and probably sexual contact played a more
important'role in the transmission of this disecase as has -
been reported between spouses (Hérsh, Melnick, Goyal and
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Hollinger, 1971). Likewise there were % male homosexuals
with household contacts and presumably they contracted
their disease in a similar manner.

There were 7 patients suffering from non-A, non-B hepatitis
who gave a history of close social contact with another
patient with jaundice. Four were within the same household
which indicates that family contact may also play a role

in the transmission of this type of hepatitis as suggested
by Villarejos, Ittensohn, McLean and Hilleman (1976). These
workers reported 4 families, each with several cases in-
volving both children and adults with non-A, non-B hepa-
titis in a prospective survey of endemic hepatitis in ‘
Costa Rica.

4.6,% Travel

Travel to a foreign country did not appear to play an im-
portant role in the development of viral hepatitis. Only
two fifths of the %61 patients gave a history of travel
overseas within 6 months of their illness. However, of the
145 patients who d4id travel, 92 (63 %) had visited a seni

- or non-industrialised country where the prevalence of viral
hepatitis would be expected to be higher than in the United
Kingdom. Furthermore, the proportion of adults with hepa-
titis A who had travelled to such countries (32 %) was
significantly greater than the corresponding proportion

of adults with hepatitis B (16 %), p£0.05.

The incidence of hepatitis A rose during the last 4 months
of the year particularly between September and October,
following a fall in numbers over the summer months. Those
who became ill during the autumn were more likely to have
travelled to a semi or non-industrialised country compared
with those who developed hepatitis earlier in the year.
This was most marked among the children (p< 0.001). Thus
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the autumn rise in hepatitig a appeared to be largely due
to returned travellers who had acquireqd their infection
abroad, Similar observations have been reported frop
Germany (Frésner, Roggendorf, Frosner, Gerth, Borst,
Blochinger ang Schmid, 1981),

4.6.4 Lensity of Ocoupatien and Family Size

In an urban sovciety, such 48 exlists in the suburbs of London,
the size of homes does not vary very greatly. Thus the den~
gity of ocoupation and family wmize are closely linkeq and
are therefaore best consideres together,

The attack rate of infectious hepatitis, expressed as the
number of tases per thousana of the population has been shown
to vary directly with the Pepulation density definea as the
average number of persons per roonp (Burns, 1967; Rowlang

and Skone, 1971). In the survey the density of occupation
was likewise given by averageing the number of persons per
Toom. The children on the whole lived in more crowded cone
ditions than the adults, Thirty per cent of the children

- with hepatitis 2 came from a home where there was more than
one person per Toom compared with 10 per cent of adults with
hepatitis Ay, 7 per cent of adults with hepatitis B ang 9 per
cent of adults with non-A, non-R hepatitis,

The Registrar Genergl's Teport for 1974 Covering the 3
boroughs shows that 13.3 per cent of the population in
those boroughs lived in a hone where there wasg more than
One person per room. The beércentage varieg from 18.6 per
cent in Faling to 7.4 per cent in Richmond, Unfortunately
these figures were not given according +to age. Since more
than half of the children in the survey lived in Ealing
it might pe argued that +the children, ag g group, would
be expected to live in more crowded conditions for they
nerely reflect the social conditions of the community from
which they were drawn, However, the annual incidence of
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hepatitis among childrén under the age of 1% years was
highest in Ealing and lowest in Richmond and correlated
with the density of occupation. Since most of the children
had hepatitis A this suggests that relative overcrowding,
especially among children, remains a factor in the trans-
mission of this type of hepatitis as reported previously
in epidemic conditions, ‘

In contrast, more than half the patients with hepatitis B
and non-A, non-B hepatitis, who were mainly adults, lived
in small households with one or 2 others. They consequently
lived in less crowded conditions. Forty per cent of those
with hepatitis B and 37 per cent of those with non~A, non-
B hepatitis lived in houses where there was less than 0.5
persons per room. These proportions were also greater than
those in the local community. These findings were probably
dué to the large number of young single men who had hepa-~
titis B and single women who had non-A, non-B hepatitis,

4.6.5 Domestic Facilities

Living standards have risen in England and Wales over the
past few decades along with other western countries. In the
boroughs under study well over 90 per cent of the population
had access to hot water, a bath or shower and a toilet.
Between 80 and 90 per cent have exclusive use of these
domestic facilities. A1l the patients studied enjoyed
similar facilities and thus such factors appeared to have

no bearing on the prevalence of hepatitis in the community.
This is in sharp contrast to many other parts of the world
where low socio-economic standards have been associated

with a higher prevalence of both hepatitis A and hepatitis
B.
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SUMMARY
LR S

Acute ang Convalescent sera from 368 patients, gtudieq
during a three year total Population survey of viral
hepatitig in West London batween 1972 ana 1975, were
examined fop hepatitis 3 Core and hepatitig 2 vVirus antj-
body, The Presence of hepatitig B surface antigen hag
heen determined a8 Previously reported.‘

Two Patientg had evidence of infection with the Epstein
Barr vipyg and were excluded, oF the Temaining 3g6
patients, 59 per cent hagd hepatitig A, 28 per cent
hepatitis'B and 13 perp cent were, by exolusion, Con~-
Sidered tq have hag non~4, non-n hepatitig, Pive Patientg
hagd evidence of Tecent exposure to both hepatitis 4 and,
hepatitis_E infection, A

Hepatitig E was more Common in older men. The majority
0f children had hepatitig A. Close association between
menbers of large Tamilies appeared o Promote the 8pread
of hepatitig A. Travel abroad during the Summer accounted
for an increase in the brevalence of hepatitig A in the
autumn although the Majority orf tases occurreg in the
late winter gng early Spring. Hepatitis B increased 4
little in the last 4 months of the year Whereag non-4,
non-3 hepatitig showed g constant Pattern througheout the
yeaxr,

Among adults, hepatitig 3 was only slightly more Severe
than hepatitis 4 but non-4, non-n hepatitis was a much
milder diseage, The Severity of the illness increaseq

with age, This was most marked with hepatitig g
(p<o.om).
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