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SYNOPSIS

Although it has long been recognized that cases of virus hepatitis
without jaundice outnumber those with jaundice, particularly
among children, only recently-with the introduction of tests to
determine the activity of serum transaminases-has it become
possible to assess with any accuracy the real frequency of the anicteric
forms. In the present paper, the authors report on an investigation
in an institution for children in Rome. Some 1000 serum enzyme
determinations were made on 104 children and 11 adults; detailed
results are given. It was found that among the children anicteric
hepatitis predominated over icteric hepatitis in a ratio of 30: 1 and
that the total frequency of virus hepatitis of both forms was strik-
ingly high. The clinical and epidemiological implications of these
and associated findings are discussed.

The existence of anicteric cases of virus hepatitis has long been recog-
nized. Such cases may be manifested in three ways:

(1) Anicteric fulminant liver atrophy, verified by autopsy.
(2) Virus hepatitis lesions in phases preceding the appearance ofjaundice,

verified by liver biopsy.
(3) Clinical syndromes interpreted as anicteric virus hepatitides in the

course of epidemics of icteric virus hepatitis (especially in institutions for
children and similar closed environments), verified by one of the following
sets of criteria:

(a) clinical: hepatomegaly, fever, arthralgia, lymphopathies, spleno-
megaly, dyspeptic troubles, transient urinary hyperchromia or faecal
hypercholia;

(b) biochemical: light transient hyperbilirubinaemia, partial or
transitory positivity of colloidal serum lability tests, associated or not
with the clinical symptoms described in (a), in subjects in environments
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or population groups where cases of icteric epidemic hepatitis have been
recorded;

(c) histological: demonstration of hepatitis lesions by liver biopsy.

We leave out of consideration the results of Henle and co-workers (1950),
as these have not been confirmed by subsequent research. These authors
appear to have demonstrated a partial positivity of colloidal serum lability
tests in the absence of jaundice in volunteer subjects inoculated with tissue
cultures from chick embryos infected with material in which the authors
thought human hepatitis virus to be present. They interpreted their results
as indicating anicteric hepatitis.

The anicteric forms undoubtedly represent the majority of cases of virus
hepatitis, in a ratio of 2-3 to each icteric case (Capps & Bennett, 1950; Capps,
Bennett & Stokes, 1952; Capps & Stokes, 1952). In an epidemic of 260 cases
in Canada, only 4.8% were icteric, the clinical course of these cases being
characterized by symptoms of the prodromal period, not followed by
jaundice (Barron, 1952). Denber & Leibowitz (1952) have described 30 cases
in which there were in various percentages anorexia, general discomfort,
abdominal cramp, headache, nausea, vomiting, hepatomegaly, spleno-
megaly, lymphopathy, fever, pharyngitis, and transient exanthema.

A characteristic of the anicteric form of hepatitis is its peculiar frequency
in childhood, in which it shows a non-specific clinical picture indistinguish-
able from a number of gastro-enteric diseases and other afflictions. The
only diagnostic features, apart from possible epidemiological indications,
are hepatomegaly and gastro-enteric disturbances not otherwise explicable.

This form of the disease is particularly important from the epidemio-
logical point of view, being most widespread in those age-groups in which it
is the least easily recognized. Paul (1957) considers this to be true of 65 % of
cases. In two epidemics, which took place in Hamburg and in Wehelmsberg,
Germany, before the Second World War, the highest occurrence was found
in subjects between five and fifteen years of age. Anicteric hepatitis, de-
monstrated clinically, biochemically and histologically, accounts for 14.3 %
of all cases of virus hepatitis in infants according to De Matteis (1955). This
form must therefore be taken into account in considering (a) the real extent
of hepatitis infection, as opposed to the extent apparent from the frequency
of the icteric form; (b) the subsequent major danger of spread of the infec-
tion; and (c) the significance and clinical importance of jaundice in the
symptomatology of hepatitis and in connexion with hepatic lesions.

Since it is not possible, as would be desirable, to perform a liver biopsy
in all suspected cases, the question how much anicteric hepatitis really
occurs long remained practically unanswerable. However, since the first
publication of new diagnostic tests in 1955 by some of the present authors
(De Ritis, Coltorti & Giusti, 1955a, 1955b) and with confirmation since then
by the same and other authors (De Ritis, Coltorti & Giusti, 1955c, 1956a,
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1956b, 1957a, 1957b; Malaguzzi-Valeri; I Wroblewski & LaDue, 1956c;
Wroblewski, Jervis & LaDue, 1956; Burlina, 1957; Chinsky et al., 1957;
Loffler et al., 1957; Orabona & Micelli, 1957), it has become possible to
diagnose virus hepatitis with certainty and to distinguish it clearly from
other icteric and anicteric liver diseases by determination of the serum
transaminase activity.

In anicteric hepatitis an increase of serum aspartic-ketoglutaric trans-
aminase and alanine-ketoglutaric transaminase activity has been observed to
as much as 2000%-4000%, with inversion ofthe ratio of aspartic-ketoglutaric
transaminase to alanine-ketoglutaric transaminase, which from a normal
average value of 1.33 falls below 1.00 to 0.50-0.70.

Such behaviour, even if it is not etiologically specific in human pathology,
is of high practical diagnostic significance for virus hepatitis. Indeed in this
disease hepatic necrosis (the principal cause of the flow of transaminating
enzymes into the blood-stream) is so intense and so widespread throughout
the liver as to bring about a level of serum enzyme activity which is reached
in no other liver disease. Furthermore, only in this disease have we ob-
served so great an inversion of the transaminase ratio; this, we consider, may
be due to a possible metabolic abnormality of the liver tissue consequent
upon virus multiplication.

We consider that the transaminase test may make it possible to identify
not only the icteric cases but also the anicteric cases of virus hepatitis, since
the increase of transaminase in the serum is due to necrosis of the liver and
since this represents the common anatomo-pathological basis of all types of
icteric and anicteric hepatitis.

The research of Wroblewski and LaDue (1956a, 1956b), demonstrating
that, in an environment with a high frequency of virus hepatitis, cases with
aspartic-ketoglutaric activity more or less greater than normal have been
observed, has real significance only in those cases (2.17 %) in which jaundice
afterwards developed. For the remainder of their cases, the significance is
largely presumptive, because these authors carried out determinations of the
aspartic-ketoglutaric transaminase activity only, and this activity may be
greatly increased in many morbid conditions other than epidemic hepatitis
(e.g., obstructive jaundice, myocardial infarction, degenerative myopathies).
Aspartic-ketoglutaric activity therefore does not by itself allow a certain
diagnosis of virus hepatitis to be made.

While the research reported in this paper was in progress, Tolentino &
Rossi (1957a, 1957b) have published two papers demonstrating that our
transaminase test permits the diagnosis of virus hepatitis in the pre-icteric
phase, in which necrosis of the liver is already present as indicated by liver
biopsy. A similar observation has been made by ourselves in connexion with
Case 80, which is reported in Table 1 and Fig. 5.

1 In a report entitled " Evoluzione clinica e sequele della virus-epatite ", presented at the 57th Congress
of the Societa Italiana di Medicina Interna, held in Milan in October 1956.



TABLE 1. SERUM TRANSAMINASE ACTIVITIES

Age and case

1st day

aspartic-
keto-

glutaric*

Typical Cases
Under

2 years: Case 94 1.04

alanine-
keto-

glutaric*

0.92

ratio **

1.13

9th day

aspartic- alanine-
keto- keto-

glutaric glutaric*

0.69 0.58

ratio **

1.19

27th day

aspartic- alanine.
keto- keto-

glutaric* glutaric

2 years: Case 102 0.87 0.81 1.07 0.46 0.81 0.57 0.52 0.64 0.81
Case 43 0.50 1.22 0.41 0.69 0.81 0.85 0.34 0.46 0.74
Case 32 0.87 0.81 1.07 0.81 0.87 0.93
Case 126
Case 111 0.50 0.35 1.43 0.55 0.40 1.38 0.46 0.40 1.15
Case 93 4.87 6.72 0.72 3.24 4.87 0.67 3.36 4.06 0.83
Case 69 1.27 1.10 1.15 1.27 1.74 0.73 1.50 1.74 0.86

3 years: Case 104 6.26 8.58 0.73 0.92 1.16 0.79 0.98 1.58 0.62
Case 91 0.34 1.04 0.33 0.58 0.58 1.00 1.04 1.27 0.82
Case 42 0.75 0.75 1.00 0.69 0.69 1.00 1.10 1.50 0.73
Case 99 0.75 0.64 1.17 0.46 0.46 1.00 2.08 2.90 0.72
Case 70 0.58 0.81 0.72 1.22 1.97 0.62
Case 55 0.69 0.69 1.00 0.58 0.58 1.00 1.91 2.20 0.87
Case 44 1.74 2.20 0.79 1.50 1.74 0.86 1.04 1.50 0.69

4 years: Case 40 0.81 1.91 0.42 0.58 0.92 0.63 0.81 0.81 1.00
Case 26 0.69 0.23 3.00 0.81 0.69 1.17 7.07 13.34 0.53
Case 20 0.92 1.56 0.59 0.69 0.75 0.92 0.69 1.04 0.66

5 years: Case 63 1.04 0.87 1.20 0.92 0.81 1.14 0.81 0.81 1.00

6 years: Case 62 0.23 0.46 0.50 0.40 1.16 0.34
Case 60 0.81 0.92 0.88 1.04 1.62 0.64
Case 59 5.22 8.70 0.60 5.22 8.20 0.64 3.13 7.20 0.43

7 years: Case 30 0.81 0.58 1.40 0.58 0.58 1.00 0.75 0.64 1.17
Case 12 1.04 0.98 1.06 0.81 0.69 1.17 1.97 2.49 0.79
Case 9 0.69 0.23 3.00 0.58 0.40 1.45 0.98 1.65 0.59
Case 1 3.48 5.22 0.67 0.92 1.50 0.61 0.34 0.23 1.48
Case 80 1.04 1.50 0.69 1.97 6.26 0.31 0.69 0.91 0.76

8-11 years: Case 106 0.34 0.58 0.59 0.69 1.74 0.40
Case 2 0.81 0.34 2.38 0.87 0.58 1.50 1.22 1.68 0.73
Case 105 0.58 0.46 1.26 0.75 0.81 0.93

12-17 years: Case 85 - 0.81 1.50 0.54 - 0.46 d 0.91 | 0.50 |

Atypical Cases
Case 88 1.39 1.62 0.86 1.50 1.16 1.29 1.16 0.92 1.26
Case 6 3.71 3.36 1.10 1.68 1.68 1.00 1.62 1.27 1.28
Case 72 2.90 2.78 1.04 1.16 1.28 0.91
Case 117

Mean of normal

values (69 subjects) 0.77 0.64 1.20 0.76 0.68 1.12 0.63 0.45 1.40
* Micromoles of keto-acid formed by I ml of serum in 15 minutes at 370 C.
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DURING 60-DAY OBSERVATION PERIOD

36th day 42nd day 60th day

aspartic-
keto-

glutaric

alanine- aspartic- alanine- aspartic- alanine-
keto- ratio ** keto- keto- ratio ** keto- keto-

glutaric*, glutaric* glutaric' glutaric* glutaric

1.39 1.58 0.88

ratio **
Age and case

Typical Cases

Under
2 years: Case 94

0.46 0.98 0.47 2 years: Case 102
0.58 0.75 0.77 1.22 1.27 0.96 Case 43
0.40 0.46 0.87 0.58 0.52 1.12 Case 32

0.81 1.45 0.56 Case 126
0.46 0.52 0.88 8.70 13.34 0.65 Case 111

6.72 8.04 0.83 2.90 5.80 0.50 3.94 6.49 0.61 Case 93
0.75 1.56 0.48 1.56 2.03 0.77 Case 69

0.29 0.50 0.58 0.34 0.50 0.68 3 years: Case 104
0.50 1.04 0.48 1.62 2.32 0.70 Case 91
0.58 0.46 1.26 0.81 0.92 0.88 Case 42
6.96 10.67 0.65 6.26 13.22 0.47 Case 99
0.92 0.92 1.00 0.75 0.75 1.00 Case 70
0.81 0.81 1.00 1.80 2.26 0.80 Case 55

2.90 4.17 0.69 1.16 2.90 0.40 4.17 6.40 0.65 Case 44

0.58 0.58 1.00 1.16 1.28 0.91 4 years: Case 40
4.40 9.04 0.49 3.59 9.00 0.40 Case 26
0.58 0.46 1.26 0.58 0.34 1.71 Case 20

0.98 1.04 0.94 1.80 1.97 0.91 5 years: Case 63

6 years: Case 62
2.43 3.48 0.70 Case 60

2.32 6.96 0.33 1.39 3.71 0.37 2.72 5.51 0.49 Case 59

1.22 1.16 1.05 1.39 1.50 0.93 7 years: Case 30
0.98 0.92 -1.06 0.92 0.58 1.59 Case 12
0.46 1.22 0.38 0.86 0.58 1.48 Case 9
0.46 0.52 0.88 0.92 0.58 1.59 Case 1

0.69 0.91 0.76 0.34 0.34 1.00 Case 80

0.58 1.04 0.56 0.34 1.16 0.29 8-11 years: Case 106
0.23 0.58 0.40 0.58 0.46 1.26 Case 2

0.75 1.16 0.65 Case 105

1.10 1.50 0.73 0.58 0.58 1.00 0.69 0.58 1.19 12-17 years: Case 85

Atypical Cases

1.50 1.56 0.96 0.58 0.58 1.00 0.23 0.58 0.40 Case 88
0.81 0.81 1.00 0.58 0.34 1.71 Case 6

0.81 0.81 1.00 Case 72
1.62 1.62 1.00 Case 117

Mean of normal
0.50 0.40 1.25 0.53 0.42 1.26 0.60 0.38 1.58 values (69 subjects)

** Ratio of aspartic-ketoglutaric activity to alanine-ketoglutaric activity.
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Experimental 1

Systematic determinations of the serum aspartic-ketoglutaric and
alanine-ketoglutaric transaminase activities were made almost every 15 days,
over a period of 60 days, in 104 children and 11 adults living together in an
institution for children in Rome, where several cases of icteric hepatitis had
been observed over the past two years. It was consequently assumed that
hepatitis was endemic in this environment. Altogether some 1000 enzyme
determinations were made, by the method described in a previous paper
(De Ritis, Coltorti & Giusti, 1957a). Table 1 gives detailed data for the
studies on children by case and by age. A summary of the results of studies
on all the subjects (children and adults) is given in Table 2. Fig. 1 shows the

TABLE 2. SUMMARY OF SERUM TRANSAMINASE ACTIVITY FINDINGS IN
115 APPARENTLY HEALTHY SUBJECTS IN AN INSTITUTION FOR CHILDREN

DURING 2 MONTHS

Findins
.Number Percentage

children adults total children adults total

Normal 69 10 79 66.4 90.9 68.7

Typical of virus hepatitis 31 1 32 29.8 9.1 27.8

Doubtful virus hepatitis 4 0 4 3.8 - 3.5

Total j 104 11 115 100 100 100

FIG. 1. SERUM TRANSAMINASE ACTIVITY IN NORMAL SUBJECTS
(MEAN VALUES OF 69-SUBJECTS)

"' 69 Normal cases SIlll~~~~OA^LACETATE l !K
III U ~~~PYRUVATE i

54 4.11

2 .2

I 9 27 4 60
Days from start of obstion sea eoo

Simultaneously with this research, similar investigations have been made by Giusti, Coltorti & Cirillo
(to be published in the Giornale di malattie infettive e parassitarie) in an institution for children in Naples.
These authors have demonstrated that 31 cases of a total of 142 studied (21.8 Y.) showed serum transaminase
activity of the " hepatitis " type, while the icteric cases observed over the same period in the same environ-
ment numbered only 10. Thus the anicteric cases constituted 75.6% of the total number of subjects affected
with hepatitis.
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FIG. 2. SERUM TRANSAMINASE ACTIVITY IN INITIALLY HEALTHY
3-YEAR-OLD CHILD

595

T = Takata-Ara test; H = Hanger test; McL = McLagan test (thymol turbidity units).

mean values of the serum transaminase activity of 69 children who in the
course of our observations constantly showed normal findings. Fig. 2, 3, 4,
6, 7, and 8 show data for six of the most representative cases of anicteric
hepatitis. Fig. 5 shows the increase of transaminase activity in a subject who
developed jaundice during our investigations.

FIG. 3. SERUM TRANSAMINASE ACTIVITY IN INITIALLY HEALTHY
4-YEAR-OLD CHILD
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For key see Fig. 2.
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FIG. 4. SERUM TRANSAMINASE ACTIVITY IN INITIALLY HEALTHY
2-YEAR-OLD CHILD

For key see Fig. 2.

Comment

It will be seen from the data reported that of 104 children of various
ages, 69 showed persistently normal serum enzyme values throughout
the period of observation: i.e., no hepatic infection occurred during this
time. Indeed, had there been signs of infection, that infection would have
had to be acquired at some time prior to our enzyme determinations, in
view of what has been previously demonstrated by us-namely, that in the

FIG. 5. SERUM TRANSAMINASE ACTIVITY IN 7-YEAR-OLD CHILD
SUFFERING FROM ANICTERIC HEPATITIS AT START OF OBSERVATION *

co w so xA^eATAft *OXALACETATE sJ'

4 4
T Tp

McL 11 MucL 2:1

1 9 27 36 so
Days stwt of obs.mti.n Wm-

'This child had jaundice between the 8th and 25th days of observation.

For key see Fig. 2.
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FIG. 6. SERUM TRANSAMINASE ACTIVITY IN 3-YEAR-OLD CHILD
SUFFERING FROM ANICTERIC HEPATITIS AT START OF OBSERVATION BUT

WITH SUBSEQUENT RETURN TO NORMAL OF ENZYME VALUES

to 10

* OXALACETATE

E e IPYRtUVATE 6!

4 ~~~~~~~~~~~~~~~~~~4 4

- 2' 2 o

0 En -0
1 9 27 36 42

Days fo stat of obsvatin s

For key see Fig. 2.

period of recovery from the disease, when absolute transaminase values
have returned almost to normal, the inversion of their ratio persists long
enough to make a retrospective diagnosis possible.

Four children showed findings which we have had to consider doubtful,
as, taken in isolation, they are not sufficient to warrant a clear diagnosis
of hepatitis. We considered these cases separately from the others even
though, as they belong to an environment in which it has been demonstrated
that 29.8% of the subjects may be considered to suffer from hepatitis, we
feel that they may really represent cases of hepatitis infection, although
possibly atypical or light.

FIG. 7. PERSISTENTLY HIGH SERUM TRANSAMINASE ACTIVITY IN 2-YEAR-OLD
CHILD SUFFERING FROM ANICTERIC HEPATITIS AT START OF OBSERVATION

10 .. .10

_. 4 u ~~~OXALACETATE_S 8 i eP;-Tp.p8

MLL 12 M

For key see Fi.2.0
9 27 36 42 60

Days from staw of observation soe~f

For key see Fig. 2.
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FIG. 8. PERSISTENTLY HIGH SERUM TRANSAMINASE ACTIVITY IN 6-YEAR-OLD
CHILD SUFFERING FROM ANICTERIC HEPATITIS AT START OF OBSERVATION
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For key see Fig. 2.

Another 31 children (and one of the 11 adults) showed enzyme findings
typical of virus hepatitis. Analysis of the data for these 31 children permits
us to divide them into the following major groups:

(a) Those with a slight increase in enzyme activity, with or without
clear and persistent inversion of the transaminase ratio; these cases are
considered to be subacute (Cases 94, 43, 126, 93, 69, 91, 70, 44, 40, 20, 62,
60, 106 and 85 in Table 1).

(b) Those with a great increase in enzyme activity, with clear inversion
of the transaminase ratio and with a gradual return to normal of the
absolute transaminase values, or of the ratio, or of both, in the course of
the observation period; these cases are considered to be acute anicteric
hepatitis ending in recovery (Cases 104, 59, 1 and 80 in Table 1).

(c) Those with initially normal absolute values which in the course of
our observation showed an increase in those values and inversion of the
ratio; these cases are considered new infections in previously healthy
subjects (Cases 102, 32, 111, 42, 99, 55, 26, 63, 30, 12, 9, 2 and 105 in
Table 1).

One case (Case 80) developed jaundice with a total bilirubinaemia
of 7.75 mg% after nine days (Fig. 5). Another case of jaundice was seen in
an adult who had serum enzyme findings typical of hepatitis 12 days before
the appearance of the jaundice proper.

Of the 30 children identified by us as having anicteric hepatitis, a large
number showed clinical symptoms such as anorexia, dyspepsia, hepato-
megaly and simultaneous or later positivity in the serum lability tests.
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Our results, therefore, permit us to state that within the period of
observation and in the particular environment studied, 28.8 % of the
children suffered from anicteric hepatitis and 1% from icteric hepatitis.
If we take into consideration the cases classified as dubious, the first figure
goes up to 32.7 %.

In the same period and in the same environment, there was only one
case of icteric hepatitis among adults, and none of anicteric hepatitis.

The possible and, indeed, frequent dissociation between jaundice (which
is considered merely an additional and late symptom) and hepatic necrosis
(which is early) has therefore been confirmed. Only the necrosis, obviously,
is to be considered an essential physiopathological phenomenon in this
disease, being closely dependent, as it is, on the multiplication of the virus.

In this connexion, the occurrence of jaundice in Case 80, nine days
after the demonstration of serum enzyme findings typical of hepatitis,
indicates-in agreement with Wroblewski and Tolentino & Rossi-that the
incubation period of the disease in this case was at least nine days longer
than it would have been considered to be if the jaundice had been taken as
the beginning of the disease. The disease, in fact, is already present some
time before the appearance of clinical symptoms, and its presence may
be determined by finding the characteristic serum enzyme syndrome, which
is the equivalent in the blood-stream of necrotic damage to the liver. Thus,
by substituting the serum enzyme findings for the clinical criterion, it has
been possible to recalculate the duration of the incubation period, which
is clearly longer than was previously thought.

Among the other conclusions that may be drawn from our experience
are, first, that in children the anicteric forms of hepatitis predominate over
the icteric forms (in our material in a ratio of 30: 1). This is quite different
from what is seen among adults, in whom, according to some authors and
on the basis of various criteria, the ratio is considered to be of the order
of 3 :1. Secondly, in our material, there was a strikingly high frequency
of all forms of hepatitis (icteric and anicteric) among children.

In view of the greater prevalence of anicteric hepatitis, its epidemiology
might seem quite different from that of icteric hepatitis, but in fact sufferers
from both eliminate virus in the same way and the epidemiology is therefore
fundamentally the same. Unrecognized sufferers from anicteric hepatitis
-particularly in limited population groups, among blood donors and in
closed civilian and military environments-constitute the main source of
spread of virus hepatitis, simply because, since they are unrecognized, it is
practically impossible to take adequate preventive measures.

Finally, we may consider the significance of hepatitis on the future
development of cirrhotic damage to the liver.

On the basis of our findings and on the hypothesis that a similar pre-
valence might occur in other institutions for children, at least when the
infection is endemic (see also the investigations of Giusti and co-workers
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referred to above), it can be assumed that anicteric hepatitis would be
widespread among most of the infantile population of such environments,
although such a conclusion will not be invariably valid. Cirrhosis of the
liver occurring in the adult life of such subjects would therefore have a
history of virus hepatitis unrevealed by the conventional diagnostic criteria.
From the results of our research the frequency of this early condition would
appear to be statistically much greater than that of any of the other condi-
tions (alcoholism and malnutrition, for example) which are classically associ-
ated with cirrhosis of the liver and which, particularly in certain populations,
are rather exceptional, and certainly considerably less frequent than virus
hepatitis.

Virus hepatitis is not a root cause of cirrhosis but a pathological con-
dition which may in certain cases develop directly into cirrhosis during the
acute phase of the disease. On the other hand, the period of clinical latency
between hepatitis and cirrhosis, which is seen in some other cases, cannot
be adduced as an argument in favour of a dissociation of the causes of these
two pathological conditions. This becomes clear if one bears in mind the
slowness with which take place the several stages of organic and functional
damage to the liver by which the acute infectious disease is transformed into
a chronic metabolic disturbance after the virus infection has passed.

We do not wish to postulate a constant and direct relationship, possibly
inapparent over long periods of clinical latency, between virus hepatitis
and certain types of cirrhosis. We want only to emphasize the unsus-
pected frequency of unrecognized cases of virus hepatitis which should not
be underestimated in relation to other factors whose cirrhogenic import-
ance is rather presumptive than demonstrated.

Further weight is lent to this argument by the evidence of Klatskin (1958),
who has recently described nine cases of subacute necrosis of the liver with
progression to post-necrotic cirrhosis, in which the disease appeared to
have its inception in an attack of anicteric virus hepatitis. In each instance,
biopsy material was obtained sufficiently early in the disease to demonstrate
the histological features usually considered diagnostic of the infection.

We hope that our observations may interest public health workers,
epidemiologists and clinical physicians and may encourage them to extend
research to larger population groups in order to ascertain the real extent
of hepatitis infection in different endemo-epidemic areas.

RtESUME
Les formes anicteriques de 1'hepatite a virus sont 2-3 fois plus nombreuses que les

formes accompagn6es de jaunisse. Elles sont particulierement int6ressantes du point de
vue 6pid6miologique, et doivent etre prises en consideration lorsque l'on veut etablir la
frequence reelle de l'infection, le danger de propagation, le role de la jaunisse dans la
symptomatologie de l'hepatite, et sa relation avec les lesions h6patiques. Les formes
anicteriques sont particuli&rement frequentes chez les enfants.
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Une methode biochimique -de diagnostic de l'hepatite a 6te mise au point en 1955 et
6prouvee depuis lors dans divers laboratoires. Elle permet de distinguer cette maladie
d'autres affections icteriques et anicteriques du foie, par d&termination de la transaminase
s6rique. On a en effet observe une augmentation de l'activite transaminasique (aspartique-
cetoglutarique et alanine-cetoglutarique) atteignant 2000-4000%, avec inversion du
rapport du premier enzyme au second, qui de 1,33 (normal) passe A 0,50-0,70. Cette
augmentation de l'activite des transaminases indique une necrose h6patique (principale
cause du passage de ces enzymes dans le sang), qui est plus forte dans cette maladie que
dans aucune autre maladie hepatique. D'autre part, c'est la seule maladie dans laquelle
l'inversion du rapport des transaminases soit si marque, A la suite probablement d'altera-
tions du metabolisme dues A la multiplication du virus. Ce critere est valable non seule-
ment pour les hepatites avec ictere, mais pour les cas non icteriques, qui sont le siege de la
meme necrose hepatique. Ce test permet aussi de d6celer l'hepatite A un stade pr6-ict6rique,
alors que la necrose du foie a dejA d6bute.

Les auteurs exposent les resultats de recherches systematiques poursuivies pendant
60 jours sur 104 enfants et 11 adultes d'une institution, ou des cas graves d'h6patite
icterique avaient 6te observes au cours des deux ann6es pr6cidentes. Quelque 1000 titrages
d'enzymes ont 6te effectues. Trente et un des 104 enfants et 1 des 11 adultes avaient des
taux d'enzymes caracterisant lb'hepatite a virus. L'un de ceux-ci fit une jaunisse 9 jours
plus tard.

De l'examen individuel des divers cas, les auteurs concluent A la dissociation frequente
entre jaunisse (symptome complementaire et tardif) et nfcrose hepatique, caractere physio-
pathologique essentiel, consequence de la multiplication du virus. En prenant pour critere
les reactions biochimiques du serum plut6t que les symptomes cliniques, on est anren6 a
re-6valuer le temps d'incubation, qui est beaucoup plus long qu'on ne le pensait. On
constate, d'autre part, que les formes anict6riques sont plus frequentes chez les enfants
que chez les adultes (30: 1 dans les etudes en question). Ces formes inapparentes d'hepa-
tite - particulierement dans les collectivites restreintes et chez les donneurs de sang -
constituent le reservoir de la maladie, et, n'etant pas decelees, ne sont pas combattues.

Il semble que cet etat pathologique, qui peut etre a l'origine d'une cirrhose, en soit
une cause plus frequente que l'alcoolisme ou la malnutrition, generalement incrimines.
L'h6patite a virus n'est pas la cause necessaire de la cirrhose, mais peut 6voluer en cirrhose
au stade aigu de la maladie. L'importance de cette cause dans le developpement de la
cirrhose ne doit pas etre sous-estime.

Les auteurs souhaitent que leur exp6rience encouragent des recherches, dans des
groupes etendus de population, en vue de pr&iser l'importance epidemiologique de
l'hepatite A virus.
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