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SUMMARY In order to assess the frequency and profile of cirrhosis in the young, 169 consecutive
patients with cirrhosis were studied. Sixty three (37%) patients of 635 years age were defined as
young and the remaining 106 (63%) patients (>35 years) as adult cirrhotics. Men predominated
significantly (p<0-01) in the young cirrhotic group. The aetiology, the frequency of positive
hepatitis B markers and initial clinical presentation were similar in the two groups. During the
follow up period (30-6±29.7 months for the young and 25-8±21-7 months for the adult group),
except for abdominal distension and pedal oedema which occurred significantly more often in the
adult compared with the young cirrhotics, no difference was noted in the two groups. Twenty seven
(39.7%) deaths (40% as a result of hepatic failure and 52% due to variceal bleeding) occurred in
the young and 47 (44.3%) deaths (63.8% because of hepatic failure and 26% because of variceal
bleeding) occurred in the adult cirrhotics during the follow up (difference NS). The five year
survival (61*9% v 55.7%) and the probability of survival within the same Child's grade of liver
disease were comparable. In both the groups, however, the probability of survival was significantly
higher in Child's A compared with Child's B and C and in Child's B compared with Child's C grade
of liver disease. Survival was not influenced by sex of the patient and aetiology of cirrhosis. Results
of this prospective study indicate that cirrhosis is not uncommon in young adults. The aetiology,
clinical presentation, natural history of the disease and the survival rates in young cirrhotics do not
differ significantly from adult cirrhotics.

It is generally believed that cirrhosis occurs much
less frequently in young adults than in older patients.
A number of reports from the West indicate that less
than 5% of cirrhotics are under 35 years of age.`"
Similarly, in a large study from Japan, the incidence
of cirrhosis in patients below 30 years, was close to
that reported from the West.6 It has been suggested
that this is because alcohol related cirrhosis which is
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the commonest cause of cirrhosis in the West, occurs
in the older age group patients. In a recent study of
young drug abusers, however, 43% of the cirrhotics
were below the age of 35 years.7 Limited information
was provided on the clinical presentation and survival
rates of these patients. In fact, it is because of its
alleged rarity that little attention has been paid to
studying the frequency and significance of hepatitis B
virus (HBV) positivity and the profile of cirrhosis in
young adults. The aim of the present study was to
determine and compare the relative frequency,
natural course and survival rates in young and adult
cirrhotic patients.
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Methods

PATIENTS
One hundred and sixty nine consecutive patients with
cirrhosis of liver seen between February 1983 and
December 1985 were included in the study. Patients
were arbitrarily divided in two groups as suggested by
Yoshida et al,7 (a) young cirrhotics (age '635 years)
(b) adult cirrhotics (age >35 years). As our depart-
ment looks after only adults, patients below the age
of 10 years could not be included in this analysis. The
diagnosis of cirrhosis was made either by histo-
pathology (young cirrhotics- 51 and adult cirrhotics -
86 patients) or at laparoscopy (young cirrhotics -
eight and adult cirrhotics - 10 patients). In the
remaining 14 patients, liver biopsy could not be done
because of various reasons. In these patients, the
diagnosis of cirrhosis was made on the basis of clinical
features and endoscopic demonstration of oeso-
phageal varices. The diagnosis of alcoholic cirrhosis
was made on the basis of history of alcohol consump-
tion and histopathological criteria laid down by the
international group.8

Sera from patients was stored at -80°C and studied
for hepatitis P3 surface antigen (HBsAg), antibody to
the surface antigen (anti-HBs) and IgM antibody to
the core antigen (IgM anti-HBc) by the ELISA
technique, using commercially available kits (Abbott
Laboratories, North Chicago, Illionis, USA). With
the detection of HBsAg or anti-HBs in the serum, a
diagnosis of HBV related cirrhosis was made.9 lo In
the remaining patients (except one patient with
Wilson's disease and one with alpha 1 antitrypsin
deficiency), where no definite aetiological agent
could be identified, a diagnosis of cryptogenic
cirrhosis was considered. For the purpose of clear
presentation, patients with HBV related cirrhosis,
cryptogenic cirrhosis, Wilson's disease, and alpha 1
antitrypsin deficiency were grouped together as non-
alcoholic cirrhosis and were compared with the
alcoholic cirrhotics.

ASSESSMENT
The presenting complaints of every patient were
recorded in detail in a specially designed 'liver
diseases proforma'. The patients were closely fol-
lowed for the entire period of the study. Various
events such as jaundice, ascites, variceal bleeding,
death, etc. occurring during follow up were recorded.
Assessment of alcohol intake was made with the help
of a modified interview schedule." The severity of
liver disease was assessed using Child's criteria'2 and
oesophageal varices were graded from 1-4 according
to Conn's classification. 1 The patients were followed
until March, 1986 and the status of the individual
patient recorded as alive, lost to follow up, or dead.

STATISTICAL ANALYSIS
All observations are expressed as mean±SD. x' test
with Yates' correction for discrete variables (sex,
Child's grade, symptoms, etc), Students t test or non-
parametric test (for example, for duration of alcohol
consumption) for continuous variables were used for
comparing the various parameters between the
young and the adult cirrhotic population.
The probability of survival was calculated indepen-

dently for the young and the adult cirrhotics and
for the combined group, after excluding deaths
unrelated to cirrhosis, by the life table analysis
method. The difference in the probabilities of
survival until the end of the follow up period was
tested by applying the log rank test. The median
survival time was found for both the groups of
patients as probability equal to 0.5.'`

Results

DEMOGRAPHIC PROFILE
Thirty seven per cent (63 of 169) of our patients were
young cirrhotics. Cirrhosis of the liver was seen
between 10 and 83 years of age. The mean age of the
young cirrhotics was 22-8±7-3 years and that of the
adult cirrhotics was 51-0±9 2 years. The mean age of
the combined group was 40-3±16-4 years. There
were more men than women in the young cirrhotic
group, the male to female ratio being 4.25:1. On the
other hand, in the adult cirrhotic population, the
male to female ratio was 1-26:1 (Table 1); the
difference was statistically significant (p<0.01).

AETIOLOGY
The aetiology of cirrhosis in the two groups of
patients is shown in Table 1. One or the other marker
of hepatitis fP virus (HBV) infection was present in
59-7% of young and 48 1% of adult cirrhotics (Table
2). The incidence of HBV related and cryptogenic
cirrhosis was the same between the two groups
(Table 1). The frequency of alcoholic cirrhosis was
higher in adults compared with young subjects, but
the difference was not significant.
The profile of alcoholic cirrhosis in the two groups

of patients is shown in Table 3. Alcoholic cirrhosis
was seen only in men in both the groups. The onset of
alcohol abuse was seen as early as 14 years of age,
with a mean age of 22-0±5-4 years in the young
cirrhotic group. The mean age for young non-
alcoholic (20.2± 10*9 years) cirrhotics was signific-
antly (p<0.01) lower than that of alcoholic (29.4±4.1
years) cirrhotics. In contrast, in the adult group, the
mean age for alcoholic (46.5±9.6 years) cirrhotics
was significantly (p<0.001) lower than the non-
alcoholic (54.4±4.6 years) patients. The duration of
alcohol consumption, the amount consumed per day
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Table 1 Clinicalpresentation ofyoung and adult cirrhotic
patients

Young cirrhotics Adult cirrhotics
Parameter (n=63) (n =106)

Mean (±SD) Age (yrs) 22-8±7-3 51-7±9-2
Sex (M:F) 51:12 59:47*

Aetiology
HBV-related 32(50*8)t 51(44.3)
Alcoholic 10 (15.9) 38 (35.8)
Cryptogenic 19 (30.2) 21(19.8)
Wilson's Disease 1 (1.6) -

a-1 anti-trypsin deficiency 1(1.6)
Child's grade
A 16(25.4) 35 (33.0)
B 30(47.6) 33(31.1)
C 17 (27.0) 38 (35.9)
Variceal grade
2 14(22.2) 12(11.3)
3 19 (30.2) 41(38.7)
4 30(47.6) 53(50.0)

Presenting complaint
Jaundice 8 (12.7) 8 (7.5)
Haematemesis 22 (34.9) 36 (34.0)
Abdominal distension 20 (31.8) 36 (34-0)
Pedal oedema 4 (6.3) 5 (4.7)
Anorexia 6(9.5) 12(11.3)
Weight loss 2 (3.2) 4 (3.8)
Fever 1 (1.6) 3 (2.8)
Pain abdomen - 2 (1.9)

*p<0.01; tFigures in parentheses represent percentages.

and the age at diagnosis were found to be significantly
higher in the adult, compared with the young
cirrhotic group (Table 3).

CLINICAL FEATURES AND COURSE
The initial clinical presentation of the two groups of
cirrhotic patients was similar (Table 1). The most
common presenting symptoms were haematemesis
and abdominal distension. There was no significant
difference in the frequency of patients with different
grades of oesophageal varices and Child's grade of
liver disease between the two groups.

Table 2 Hepatitis B viral (HBV) markers in the two groups
ofcirrhotics*

Young cirrhotics Adult cirrhotics
Parameter (n =63) (n =106)

HBs Ag+ve 28 (44.5) 39 (36.8)
Anti-HBs+ve 4 (6.3) 8 (7.5)
IgM anti-HBc+ve 5 (7.9) 4(3.8)
HBVmarkers-ve 23(36.5) 48(45 3)
Status unknown 3 (4.8) 7 (6.6)

*There was no significant difference in the frequency of positive
HBV markers between the two groups.

Table 3 Profile ofalcoholic cirrhosis in the two groups of
cirrhotics

Young Adult
cirrhotics cirrhotics

Parameter (n =63) (n =106) p Value

Patients (n) 11(17.5%) 31 (29.2%) NS
Mean (+SD) age at start of 22-1+±54 328±73 -

alcohol abuse (years)*
Mean(+SD)durationof 7-1±4-06 13-3±8 7 <0 01

alcohol consumption
(years)t

Mean (±SD) amount (g) of 137-5+46-9 186-9±50-4 <0-001
alcohol consumed/day

Mean (±SD) age at 29-4+4-1 465±96 -
diagnosis*

*Statistical analyses of these parameters are not presented as the
patients in the two groups were preselected on the basis of differing
ages; tnon-parametric test used for statistical analysis.

The development of new symptoms during the
course of the follow up of these patients showed no
difference (Table 4), except for abdominal distension
which occurred significantly (p<0-05) more often in
the adult cirrhotics. Signs of chronic liver disease
were not different between the two groups, except
for pedal oedema, which was seen significantly
(p<0-001) more often in the adult population.

FOLLOW UP, MORTALITY AND SURVIVAL
The mean follow up period from the time the patient
first became symptomatic was 30-6±29-7 months for
the young and 25-8±21-7 months for the adult
cirrhotics. There were 25 (39.7%) deaths in the
young and 47 (44.3%) in the adult cirrhotic group
during the follow up period (Table 5). In the adult
group the majority (63.8%) of the patients died from
terminal liver failure and only about one fourth
(25.6%) because of gastrointestinal bleeding. In the
young cirrhotic group, almost equal number of
patients died because of hepatic insufficiency (40%)
and variceal bleeding (52%). The difference in the
percentages of deaths from various causes between
the two groups was not significant.
The majority (59.6%) of the deaths in the adult

cirrhotic group were limited to patients with Child's
C grade of liver disease. On the other hand, in the
young cirrhotics, nearly equal number of deaths
occurred in Child's B and C category of liver disease
(Table 5). While the only death in Child's A category
in the young cirrhotic group was due to suicide
committed by a young female patient by taking an
overdose of barbiturate; in the adult group, the four
deaths in the Child's A cirrhotics were the result of
variceal bleeding in two, septicaemia in one and
myocardial infarction in one patient. Here also,
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Table 4 Clinicalprofile ofthe two groups ofcirrhotics
duringfollow-up

No (%) ofyoung No (%) of adult
cirrhotics with cirrhotics with
positive features positive features

Parameter (n=63) (n =106) p Value

Symptoms
Jaundice 20(31.7) 21(19.8) NS
Haematemesis 35 (55-6) 64(60.4) NS
Abdominaldistension 51(81.0) 99 (93.4) <0-05
Pedaloedema 7(11.1) 13(12.3) NS
Fever 11(17.5) 15(14.2) NS
Anorexia 7 (11.1) 15 (14.2) NS
Weight loss 4(6.4) 10(9.4) NS
Hepatic Coma 13(20.6) 29(27.4) NS
Past h/o jaundice 8 (12.7) 6 (5.7) NS

Signs
Jaundice 28(44.4) 40(37.7) NS
Pedal oedema 26(41.3) 87 (82.1) <0-001
Abdominal veins (28 (44.4) 51(48.1) NS
Ascites 55 (87.3) 91(85.8) NS
Hepatomegaly 38 (60.3) 50 (47.2) NS
Splenomegaly 37 (58.7) 61(57.5) NS
Umbilical hernia 7 (11.1) 16(15.1) NS

the differences between the two groups were not
significant.
The overall five year survival for the young

(61.9%) and the adult cirrhotic (55.7%) population
(Fig. 1) and the probability of survival, calculated
until the end of follow up, was not different between
the two groups (Fig. 2). There was no significant
difference in the median survival time between the
young (58.9 months) and the adult (35.9 months)
cirrhotics. The median survival time for the combined
group was 39-7 months. The probability of survival
was not significantly related to sex and aetiology of
cirrhosis (alcoholic v non-alcoholic cirrhosis) in both
young and adult groups. Survival was, however,
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Fig. 1 Comparison ofsurvival in young (0 0) and adult
(-- A) cirrhotics.

significantly influenced by the severity of liver disease
in both the groups. The probability of survival was
significantly higher in Child's A compared with
Child's B and C and in Child's B as compared with
Child's C in both the groups of patients. However,
within the same Child's grade of liver disease,
survival was not related to the age group (Fig. 3).

Discussion

As 37% of the total cirrhotic population was 35 years
or less in age, cirrhosis of liver is not uncommon in
this age group. This figure would have been still
higher if children below the age of 10 years had also
been included. Our observations are supported by a
recent study, in which 43% of all patients with
cirrhosis were below the age of 35 years.7 In another
study by Keating et al from King's College Hospital,
London, 83 young cirrhotics were seen within a
period of 14 years.'5 These observations are contrary

Table 5 Causes ofdeath in theyoung and the adult cirrhotic
patients

Young Adult
cirrhotics cirrhotics

Parameter (n =63) (n=106) p Value

Total deaths 25 (39.7)* 47 (44.3) NS

Child's grade
A 1 (4.0) 4 (8.5)
B 13 (52.0) 15 (31.9) NS
C 11 (44.0) 28 (59.6)
Mode of death
Terminal liver failure 10(40.0) 30 (63.8) NS
Gastrointestinal bleeding 13 (52.0) 12 (25.5)
Hepatoma - 3 (6.4)
Miscellaneous 2 (8.0) 2 (4.3)

*Figures in parentheses denote percentages.
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to the findings of previous studies in which less than
5% of cirrhotics were reported to be under the age of
30 years. '-3
An important difference between our young and

adult cirrhotic population was the strong male pre-
ponderance in the former. No clear explanation is
available for the difference; though in an earlier
study, the mean age of women with cirrhosis of liver
was reported to be higher than men.`
The aetiology of cirrhosis did not differ in the

young and adult cirrhotics. The diagnosis of HBV
related cirrhosis was based on a positive HBsAg or

anti-HBs test. The significance of positive anti-HBs
in subjects with no evidence of chronic liver disease
and patients with chronic liver disease is known to be
different. Brechot et al have shown that 75% of
patients with positive anti HBs and anti HBc have
HBV DNA demonstrable in the liver.n Presence of
IgG anti HBc alone is also sufficient indication for
HBV related chronic liver disease. However, only
IgM anti HBc studies were carried out in our

patients, which evaluate presence of recent HBV
infection but do not necessarily suggest that HBV is

responsible for the cirrhosis. Ben-Porath et al on the
other han,d, found no HBV DNA in the liver of anti
HBs positive healthy subjects."'

Unlike the situation in the West,`} alcoholic
cirrhosis was seen only in men in both the groups.
Similar observations have also been made in a recent
study from North India.'6 The absence of female
alcoholic cirrhotics is mainly because of relatively
rare and lesser alcohol abuse seen in women as

against men in India. The social taboos probably also
restrain women in India from seeking treatment for

alcohol related problems. The mean age of alcoholic
cirrhosis in our population of young cirrhotics was
29-4±5-1 years; similar to the observations by Novick
et al.7 The duration of alcohol consumption and the
amount consumed per day were significantly less in
the young compared with the adult cirrhotics. In a
large study of more than 300 alcohol abusers consum-
ing at least 130 g ethanol per day, Lelback found
cirrhosis in only 8% of those drinking for 10 years or
less.'7 In the present study, the duration of alcohol
consumption was less than 10 years in 11 (26.2%)
patients; five young and six adult cirrhotics. While
the exact mechanism is not clear, it is possible that
genetic, environmental, and nutritional factors and
possibly the type of liquor consumed by these
patients may have predisposed them to an early
development of cirrhosis.'"7 18

Indian childhood cirrhosis (ICC) is a relatively
common disease in the Indian subcontinent and is
characterised by onset in early childhood, ascites,
jaundice, hepatosplenomegaly and a typical liver
histology with generalised hepatocellular damage,
creeping pericellular fibrosis, poor regeneration and
quite often, deposits of Mallory's hyaline. 2'0
Although, a majority of patients present between
one and three years of age, there are some contro-
versial reports of ICC being documented in young
adults." It is, therefore, important to look for ICC
before giving a diagnosis of cryptogenic cirrhosis in a
young adult. In the present study, however, no
patient with ICC was identified.

Except for abdominal distension and pedal
oedema which were seen more frequently in the adult
cirrhotics, the presenting complaints and the clinical
features during the follow up period in the two groups
of patients were almost similar.

In the adult cirrhotics, nearly two thirds of the
patients died because of terminal hepatic failure. In
contrast, the frequency of patients dying because of
hepatic failure and variceal bleeding was nearly the
same in the young cirrhotics. The frequency of
associated lesions like peptic ulcer or mucosal
erosions as the cause of bleeding in patients with
portal hypertension is very rare in India. 222' The
observations of Keating et al where about 70% of
young cirrhotics died because of liver failure and only
17% patients because of haematemesis,' is quite at
variance with our findings. Besides, a possible differ-
ence in the patient population (27% Child's C in our
series, compared with 45 8% in the study of Keating
et al), the discrepancy could be because of the final
criteria accepted for the mode of death. In the
present study, we considered variceal bleeding as the
cause of death, if it occurred soon before death and
continued or led to hepatic coma and death.

This is probably the first prospective analysis in
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which the survival rate in the young and the adult
cirrhotic population has been separately studied. The
mean survival and the probability of survival did not
differ between the young and the adult cirrhotics. In
the study of Keating et al, the overall five year sur-
vival in young cirrhotics was reported to be 70%;
comparing more favourably with the survival rate in
adult cirrhotics.'5 An important drawback of this
study, however, was that the young cirrhotics from
King's College Liver Unit were compared with the
data of adult cirrhotics from previous studies, '`
which may not be a comparable population of
patients. Moreover, a large proportion (47%) of
patients in this study had chronic active hepatitis, a
condition which carries a much better (80-93%) five
years survival rate than cirrhosis.2425 When patients
with cryptogenic cirrhosis were considered separ-
ately, the five year survival of young cirrhotics in the
King's College study (60%) compares well with our
observations (61-9%).

Prognostic significance of Child-Turcotte's classi-
fication has been recently reaffirmed.26 Severity of
liver disease was found to strongly influence the
survival in both young and adult cirrhotics, the
survival in Child's A and B being significantly better
than Child's C, and the survival in Child's A signific-
antly better than Child's B patients. These observa-
tions are in contrast with the results of Keating et al
who considered patients with Child's A and B class of
cirrhosis as having good liver function with similar
survival rates.'5
There was no difference in the survival rate of

patients with the same Child's grade of liver disease,
between the young and the adult cirrhotics. The
median survival time was also the same between
men and women and alcoholic and non-alcoholic
cirrhotics. In some studies limited to adult cirrhotics,
however, male sex and alcoholic cirrhosis have been
shown to be associated with a bad prognosis.27

It is concluded that cirrhosis is not uncommon in
young adults under 35 years of age. The aetiology,
initial clinical presentation, natural course of the
disease, and the survival rate of young cirrhotics does
not significantly differ from adult cirrhotics.

This study was partly supported by grants received
from Indian Council of Medical Research.
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