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Virus hepatitis

Dr W. M. Jamieson, M.D., F.R.C.P.E., D.P.H. (Consultant in infectious diseases)

The most striking clinical feature of virus hepatitis is jaundice, and although we
now know that this may not always be present, it will usually be the differential diagnosis
ofjaundice which presents difficulty for the clinician. At the outset, therefore, it may be
helpful to look briefly at normal physiology and to see how various pathological states
may give rise to abnormality.

Normally, red blood cells are broken up in the reticulo-endothelial system, and
bilirubin, arising from the iron-free porphyrin fraction, reaches the blood in an
unconjugated state. It is carried to the liver where it is conjugated by the hepatic cells
and passes through the biliary passages to the gut where it is converted into sterco-
bilinogen. In haemolytic jaundice there is excessive breakdown of red cells with con-
sequent excess of bilirubin but since this is unconjugated, and therefore insoluble, it
does not appear in the urine. When there is hepatocellular damage, there is disturbance
of the mechanism of conjugation, but there may also be added difficulties of excess
bilirubin load and of excretion (cholestasis) so that the picture is a complicated one.
Obstructive jaundice is now better referred to as cholestatic jaundice, since there may
be no obvious obstruction. There may be cholestasis in the liver itself or the cholestasis
may be due to extra-hepatic or surgical obstruction to the flow of bile into the gut.
Physiologically, therefore, it may be difficult to place an individual patient into a
particular group. Nevertheless, from the clinical viewpoint, classification is possible
into three main groups-the haemolytic, cholestatic and hepatocellular types.

The haemolytic form ofjaundice may be associated with rhesus factor and acholuric
jaundice or may be induced by drugs and allergy. The cholestatic form may arise from
obstruction within the liver (intra-hepatic) or at some point outwith the liver (extra-
hepatic). The latter is sometimes referred to as the 'surgical type' and is most often
due to either biliary calculi or neoplasms. Intrahepatic cholestasis may occur in certain
hepatocellular conditions; this was first noted in virus hepatitis and the term
'cholangiolytic hepatitis' was used. A similar picture may arise in the acute hepatitis
of the alcoholic. Some drugs also produce intrahepatic cholestasis, notably the pheno-
thiazine group and chlorpromazine is probably the worst offender. It may be difficult
to differentiate clinically between intrahepatic cholestasis and hepatocellular damage
and a careful history of drugs taken is imperative. The diagnosis of extrahepatic
cholestasis is more easily accomplished. Obviously, the age group of the patient and
the antecedent history may be suggestive; the complaint of constant pain and tenderness
in the epigastric area is common in cholestatic jaundice. Pruritus is much more marked
than in virus hepatitis although it is also troublesome in cholestatic drug jaundice.
Liver function tests may be helpful if they show a distinct rise in serum alkaline
phosphatase with only moderate or no rise in serum transaminases. Radiological
examination ofthe gall bladder or upper gut may confirm the diagnosis.

Hepatocellular damage may arise from a wide variety of causal agents. Drugs,
hormones and allergy may all occasionally damage the liver. Of the organismal causes,
amoebiasis and malaria should be kept in mind in patients recently returned from
exotic areas. Leptospiral infection (Weil's disease) is, in my own experience, not a very
common cause of jaundice, at least in the eastern region of Scotland. Differential
points from virus hepatitis include the sudden and prostrating nature of the illness, with
headache and muscle pains, high fever and even rigors. There is a haemorrhagic
tendency in 20 per cent of cases, and signs referable to central nervous system are
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frequently observed. There is a polymorphonuclear leucocytosis in the blood (cf.
virus hepatitis) and the diagnosis may be confirmed by isolating leptospirae from the
blood (first week) and urine (second week), and by demonstrating a significant rise of
leptospiral antibody in paired samples of serum. Liver function tests are not of much
diagnostic value. The diagnosis of leptospirosis may be suggested by the nature of the
patient's occupation, e.g. agriculture, coal-mining, and work in relation to sewers and
fish-docks. In some bacterial infections the liver may be involved either due to the
direct attack of organisms, or due to the effects of their toxins; usually the jaundice
is merely one feature of a clinically recognizable bacterial infection.

In considering hepatitis of virus aetiology there is still diagnostic difficulty, for
many viruses can give rise to hepatic damage. There is no doubt that Coxsackie viruses,
especially Coxsackie virus Group B, and cytomegalovirus are being increasingly
recognized as less common causes of virus hepatitis in both children and adults. More
common, but not always recognized, is the involvement of the liver which occurs in
infectious mononucleosis (glandular fever); overt jaundice may occur in between 5 to
10 per cent of cases of glandular fever. There are many features in common with
ordinary virus hepatitis including pyrexia, enlargement of the liver and spleen, and the
pattern of liver function tests. The diagnosis of glandular fever is suggested by the
presence of sore throat, well-marked lymphadenopathy and the development of a rash.
It is confirmed by the demonstration of the characteristic atypical lymphocytes in the
blood and by a positive Paul-Bunnell test.

Epidemic forms of hepatitis have been recognized throughout history. In recent
years the prevalence has increased in many countries and while much of this increase
may be real it may be due in part to improvements in notification. Investigation of the
casual agent has been hampered by the lack of a suitable system for its isolation and
culture. Although the disease is now known to be due to a virus, or possibly several
viruses, the failure to isolate an organism has rendered serological studies impossible.
(See addendum.)

Two types of the disease are recognized, and these have been named infectious
hepatitis (iH) and serum hepatitis (SH). At present, there is no way of differentiating
between these with certainty. The clinical and pathological pictures are identical, but
there are important differences in the modes of transmission, in the age-groups affected
and in the prognosis. There seems little doubt, however, that infectious hepatitis is
by far the commoner condition although known variations occur from place to place
and from time to time.

Epidemiology
The prevalence of the disease shows much national variation. Often there appears

to be cyclic variation with epidemic peaks at 5-10 years intervals. Sometimes there is
simply a steady rise. Sometimes, as in the Scandinavian countries, there is cyclic
variation with a progressive decrease. Serum hepatitis may occur at any age, but
infectious hepatitis most commonly attacks children and young adults, the peak incidence
occurring in the 5-14-years age group (see table). Variation from this usual pattern may
occur if an outbreak is food-borne since not only the age but also the sex distribution
may be influenced by the nature of the offending foodstuff (e.g. raw shellfish in Sweden
and U.S.A.). No significant difference in the sex incidence has been observed in our
studies. Infectious hepatitis usually shows increased prevalence during the autumn
and winter months, but serum hepatitis may occur at any time of the year.

Infectivity
The virus of IH can be transmitted by the faecal-oral route and also by the blood.

Evidence for urinary and nasopharyngeal spread is at present inconclusive. The patient
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is infectious in the pre-icteric stage and for up to three weeks after the onset ofjaundice,
but there is possibly variation with different strains of the virus. The anicteric patient
is believed to excrete the virus for a similar period. It should be noted that persons

infected by the parenteral route will excrete the virus of infectious hepatitis in their
TABLE

Notifications of virus hepatitis in the Eastern Region, Scotland, during 1968 in terms of age
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stools (cf. serum hepatitis). The virus of serum hepatitis is only in the blood and infection
is, therefore, always parenteral. An infected individual may carry the virus in the blood
for varying periods, but in some cases this may be for many years. It has been shown
experimentally that faeces, urine and nasopharyngeal washings are not infective.

Mode of spread of infection
Most cases of infectious hepatitis arise as a result of transmission from person to

person. Thus, there is a high risk of spread within the family unit and this risk will be
increased under conditions of overcrowding, poor sanitation and low standards of
personal hygiene. Infection may be spread from one family to another via the pre-
school and school child. Outbreaks may occur in relation. to various institutions, for
example, schools and hospitals. This school to family method of spread has been well
demonstrated in the 1968 Dundee study. Detailed figures are not yet available, but
the facts are nevertheless fairly obvious. In two quite densely populated housing areas,
there are almost equal proportions of Protestants and Catholics, each religious sect
attending separate schools. For many months only children in the Protestant schools
and the familes related to these children were affected to any great extent and it was
very many months later before there was a spill over to the Catholic schools and the
related families. The risk to nursing staff is borne out by a recent incident in a ward
of a general hospital in Dundee; one patient only was known to have the disease, but
no fewer than seven of the nursing staff developed hepatitis. Explosive outbreaks may
occur and are due to the pollution of water or foodstuffs. A huge outbreak in Delhi
in 1955-56 was caused by the contamination of the municipal water supply and resulted
in 35,000 cases. Milk-borne spread has been recorded, and epidemics have followed
the consumption of raw shellfish from polluted waters. Other foods may easily become
contaminated during their preparation.

Parenteral transmission of both infectious and serum hepatitis may occur in three
ways:

1. Administration of blood or unsterilized blood products
2. Contaminated instruments
3. Accidental cuts or scratches
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Whole blood, plasma, fibrinogen, antihaemophilic globulin and thrombin all carry a
hepatitis risk, but gamma-globulin (prepared by the cold ethanol method of Cohn)
appears to be safe. The risk to medical and nursing staffs handling human blood is well
recognized, and has recently been high-lighted by unfortunate experiences in renal
dialysis units. A wide variety of instruments used for a multiplicity of purposes may
transmit the virus; while this particular risk has been markedly reduced by the use of
disposable instruments and by the establishment of centralized sterile supply depart-
ments, it has not been completely eliminated. A curious form of accidental infection
has been reported in cross-country runners in Sweden, who sustained scratches on their
limbs.
Results of infection

Infection may or may not result from exposure. If infection does occur, there may
be three consequences:

1. Classical symptoms, including jaundice and abnormal LFTS.
2. Symptoms without jaundice but with abnormal LFTS.
3. No symptoms, but abnormal LFTS.

Infectious hepatitis and serum hepatitis cannot be differentiated on clinical or patho-
logical grounds. Recently, Krugman et al. (1967) have reported differences in the
thymol turbidity and SGOT patterns. Differences in the age groups affected and in the
mode of transmission have already been mentioned, and there is also a difference in the
incubation periods.
Incubation periods

A good deal of variation has been recorded in the incubation periods and this may
be due, in part, to the infecting strain of the virus, and possibly also to unrecognized
cases. Commonly accepted figures are 15-50 days (mean 30-35) for IH and 43-180
days (mean 60-90) for SH. More recently, Krugman et al. (1967) have carried out
experiments in a large institution for mentally retarded children and have narrowed the
limits to 31-42 days (mean 37) for IH and 55-90 days (mean 71) for SH.

Acute anicteric hepatitis
The ratio of apparent to inapparent infections is variably reported, but there is no

doubt that many infections are inapparent, especially in children, and that these may
play a considerable role in the transmission of infection. The anicteric case presents
with general malaise, anorexia, gastro-intestinal disturbance and sometimes fever.
The liver is enlarged and tender, bile is present in the urine and the serum transaminase
levels are raised. The diagnosis may easily be missed, unless the patient happens to be
a contact of an icteric case.

Acute icteric hepatitis
Occasionally, jaundice may be the first sign of the disease but usually there is a

prodromal or pre-icteric phase. This commonly lasts between three and four days but
may be as long as nine days. The illness is often ushered in with fever and influenza-
like symptoms. The most constant feature is loss of appetite with complete distaste
for food, often accompanied by nausea and less frequently by vomiting. The patient
may complain of pain along the right costal margin. Erythematous rashes occur in a
number of patients, more commonly in those with serum hepatitis. The stools become
pale. About the fourth day, the urine darkens and bile can be detected. This is the
earliest confirmatory sign and precedes bilirubinaemia and jaundice. (In convalescence
bile disappears from the urine while the serum bilirubin is still elevated.) Jaundice
develops rapidly and, as the jaundice deepens, the symptoms abate, the temperature
returns to normal and the patient feels much improved.
Liver function tests

There are a great number of tests designed to assess liver function, some more
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delicate than others. I do not propose to discuss these in detail but reference must be
made to some of the more important since they are of diagnostic and prognostic value.

1. Serum bilirubin: The total bilirubin (conjugated and unconjugated) is not of diagnostic value,
but serial estimations are useful in assessing the progress of the disease.

2. Serum alkaline phosphatase (SAP): This enzyme test is useful in distinguishing between cholestatic
and hepatocellular jaundice, especially if considered along with the serum transaminases. The
normal value of between 3 and 13 King Armstrong units rises to over 30 KA units in cholestatic
jaundice. It should be noted, however, that values between 30 and 80 KA units may occur in
children with undoubted hepatocellular damage. It is a raised SAP in the presence of low trans-
aminase values which is most suggestive of cholestatic jaundice. The level of SAP may rise in
bone disease as well as in cholestasis; this is particularly so in children. A useful test in this
respect is the serum 5-nucleotidase (SN) which is elevated in hepatobiliary disease but is normal
in bone disease. There seems to be growing evidence that this test should be used in place of the
alkaline phosphatase estimation.

3. Serum transaminases: The SGOT and SGPT are valuable indices of liver cell damage, and are useful
in both icteric and anicteric cases. They are helpful, along with the SAP or SN, in the differentiation
between cholestatic and hepatocellular jaundice. Lastly, serial estimations afford a good index
of progress of the illness.

Sorbitol dehydrogenase: This enzyme is normally present in the blood only in trace amounts
but increases with hepatocellular damage. It is a more specific and delicate test of liver function
that the transaminases.

4. Serum proteins andflocculation tests: In liver disease changes occur in the serum proteins. These
changes are complex and often difficult to interpret. The imbalance produced gave rise to the
use of sero-flocculation tests which reflect the increase in gamma-globulin and to a lesser extent
the alpha-2 and beta globulins (the lipid fractions). These tests are usually positive in hepato-
cellular disease and negative in cholestatic jaundice. Krugman et al. (1967) found the thymol
turbidity increased in infectious hepatitis but normal in serum hepatitis. There is much to be
said for the abandonment of flocculation tests in favour of the more specific tests, particularly
the transaminases and the dehydrogenases.

The course of viral hepatitis
Usually convalescence begins within 10 days of the onset of jaundice; stools regain

their colour and jaundice begins to lessen. Children usually recover more quickly
than adults. In adults, the clinical illness lasts between two and six weeks, and complete
biochemical recovery takes place within six months. Sometimes the disease takes a
more prolonged course towards ultimate recovery. First, there may be accompanying
cholestasis with deep jaundice and pruritus lasting from two to six months; secondly,
a relapsing form with remission and recrudescences may drag on for about a year;
thirdly, a post-hepatitis syndrome occurs with fatigue, abdominal pain and fat intoler-
ance but with normal biochemistry.

In a small number of cases, instead of the usual recovery, the disease progresses
to a subacute hepatitis and death may supervene from liver failure in from one to three
months. A fulminating form of the disease occurs but is fortunately rare; the patient
may die within ten days of the onset. With regard to long-term sequelae, there are
conflicting opinions on the frequency of cirrhosis following hepatitis. Most observers
believe that it does occur but is rare.

Treatment
Treatment probably has little effect on the course of virus hepatitis, but I would

like to make short reference to a few well-established principles.
1. Bed rest: This is traditional until the urine has been free from bile for a few

days. There is no evidence that a modified form of bed rest does any harm, particularly
in the young. Convalescence should, however, be twice the period spent in hospital or
in bed at home.

2. Diet: The traditional fat-free, high carbohydrate diet is probably the most
palatable for the anorexic patient, but is otherwise not beneficial. In fact there is
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evidence that the reverse is true, and that patients on a higher fat intake recovered their
weight more quickly and liver function tests returned to normal more rapidly. Excess
protein is harmful to the severely ill patient in impending coma.

3. Corticosteroids: The indications for using corticosteroids include prolonged
cholestasis, incipient subacute hepatitis and high transaminase values. Sherlock has
claimed that this 'steroid whitewash' improves the morale of the patient and the physician
but has little effect on the healing of the liver. While this may be so, there seems no
doubt that there is a firm place for the use of corticosteroids in selected patients. The
management of patients with acute hepatocellular failure requires more active measures
and is the responsibility of specialist staff in an appropriate hospital.

Prevention
There are many difficulties in the way of prevention; there is the present inability

to identify carriers, the different modes of transmission and also the unsual resistance to
destruction of the viruses. Clearly the first requirement is to have the disease made
nationally notifiable, and this has now been achieved. There may have been widespread
dissemination of the virus before the diagnosis is made so that isolation and quarantine
play little part in control. When admission to hospital is required this should be to a
hospital having facilities for cubicle isolation. Control is simply a matter of hygiene
and the adoption of methods normally used to control any intestinal infection.

Serum hepatitis must be controlled by employing the greatest care in the use of
blood or blood products. A major advantage in notification of the disease is in the
information it provides to the Blood Transfusion Service. The use of disposable
equipment and the establishment of central sterile supply departments should further
decrease the risk.

Prophylaxis with gamma-globulin is now well-established as an effective means of
preventing infectious hepatitis. Its usefulness is only limited by shortage of supply,
and it may therefore have to be reserved for special situations. A dose of 0.02-0.04
ml/Kg is given ordinarily, but a higher dose 0.06-0.12 ml/Kg is recommended for
susceptible persons travelling to a highly endemic area and is said to provide protection
for around six months.

These findings have recently been corroborated by Pollock and his colleagues
(1969); 1,079 persons were given 750 mg of immunoglobulin to protect against infectious
hepatitis while working abroad, and there was only one case of the disease during the
first seven months after inoculation although cases developed in subsequent months;
in 942 controls, cases began to develop within the first few months abroad. Ultimately
the incidence in inoculated and uninoculated was similar. (These were V.S.O. personnel
working in the developing countries.) These results are at variance with the findings
of Vermillion and Machleder (1969) in Peace Corps personnel going to Ecuador;
these were given a somewhat larger dose than 750 mg at six-monthly intervals but despite
this there were 16 cases in the 448 volunteers-the disease usually developing about
four months after inoculation. There was a high incidence of concomitant intestinal
parasitosis, suggesting that, in those individuals who are unable to maintain adequate
hygienic standards because of environmental conditions or poor sanitary habits,
immunoglobulin should probably be given at shorter intervals than every six months.

The place of gamma-globulin in the control of serum hepatitis is less certain, but is
nevertheless recommended for high risk patients. These include those having large
numbers of transfusions (e.g. repeated haemodialysis), and patients over 40 years. The
suggestion that gamma-globulin should be given with every transfusion is clearly
impracticable in view of the inadequacy of supplies.

Conclusion
In conclusion, I would like to express my gratitude to your College for giving me
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the opportunity of addressing you on virus hepatitis. The subject is topical particularly
in the Eastern Region of Scotland where the disease has been notifiable since 1 January
1968. In my efforts to have it made notifiable I am conscious of the support I received
from the practitioners in the area. I would value your continued support in notifying
these cases since notification is the key which opens the door to the study of the many
problems associated with this disease. Lastly, I am grateful to the members of your
College who have agreed to participate in the planned study of family contacts. I am
sure that co-operation between general practitioners and hospital staff in an exercise
of this kind is very much worthwhile.
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ADDENDUM

Recently, considerable interest has been aroused following the discovery of an antigen
(Australian antigen) which is believed to be closely associated with, if not actually, the virus
of infectious hepatitis. The results of attempts to grow this agent in tissue culture are awaited
with interest. Meanwhile, tests for the antigen may be a useful means of screening potential
blood donors.

Red faces and yellow faces

Dr J. D. E. Knox, M.D., M.R.C.P., F.R.C.G.P. (Generalpractitioner)
Some four years ago I started a prospective study to determine the incidence of

infective hepatitis. The criteria for inclusion were simple: all patients who on clinical
and epidemiological evidence were suspected of having infective hepatitis, and in whom
the suspicion was strong enough to make the observer overcome the inhibitions and
difficulties inherent in having serum liver function tests performed. A firm diagnosis
rested mainly on the biochemical evidence of disturbed liver functions-interpreted
retrospectively in the light of all evidence.

At this point I should say that because I was also concerned to evaluate the useful-
ness of certain 'do it yourself' kits for liver function tests, I had an additional incentive
to resort to the needle, even in children who were not manifestly ill (Knox 1966).

Results
From table I it will be seen that during the study I performed liver function tests

on 72 patients: 62 because I suspected at first contact that they might be suffering from
infective hepatitis and ten because, although I had considered some other diagnosis
at first, it became obvious that I should have to reconsider it-as they became yellow, my
face became red! In table II can be seen the labels I had applied to these ten patients.
Half had been considered as having simple pharyngitis, and we know from the work of
Pickles (1949) that this is a common mode of presentation. Then I failed to take
literally enough, the 'jaundiced view of life' presented by two additional patients-both
adult women in whom the presenting phase of the illness was very much in keeping with


