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Chronic Hepatitis

CLASSIFICATION
ETIOLOGY AND PATHOGENESIS
THERAPY AND PROGNOSIS

The term "chronic hepatitis" refers to a group of Tiver diseases
characterized primarily by persisting or recurrent liver cell injury (hepatitis)
continuing over a period of several months to years. Primary biliary cirrhosis
and conditions of well defined non-viral etiology such as alcoholic Tiver dis-
ease, hemochromatosis and Wilson's disease are arbitrarily excluded. Chronicity
has been defined mainly as a continuation of hepatitic activity significantly
beyond the usual duration of acute viral hepatitis and figures ranging from
10 weeks to 6 months or more are used by different authors. The category of
chronic hepatitis encompasses diseases of both benign and lethal prospect,
of acute and insidious onset and of known (hepatitis B virus, certain toxins)
postulated ("autoimmunity") or completely unknown etiology.
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TABLE I
CHRONIC HEPATITIS

Chronic persistent hepatitis (CPH)

A *HBAg - positive
B HBAg - negative
C (toxic?)

Chronic active hepatitis (CAH)

Chron1c ag%ress1ve hepatitis SCA H;-
jve liver disease (CACD)}

A Chronic active viral hepatitis (HBAg-Pos)

Chronic ac

B Chronic active lupoid hepatitis (autoimmune hepatitis)

1. Idiopathic

2. Toxic (same as IIC-1)
C Chronic active toxic hepatitis

1. Lupoid
2. Non-Tlupoid

D Chronic active cryptogenic hepatitis

HBAg - Hepatitis B antigen;

the Committee on Viral Hepatitis (Division of
Medical Sciences, National Academy of Sciences-National Research Council) has
recommended use of this term in place of "Australia antigen”
associated antigen" and synonymous terms (1).

is considered indicative of the presence of hepatitis B virus.
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CLASSIFICATION OF CHRONIC HEPATITIS

The literature concerning chronic hepatitis is Tittered with
partially synonymous terms (nearly 50 by a recent count (2)) applied
to various facets of this disease complex, and both reflecting and
further contributing to the confusion about these diseases. Against
this background, the histologic classification of chronic hepatitis de-
veloped by DeGroote's committee of pathologists has been a welcome step
toward a consistent nomenclature (3). This group suggested that,
on the basis of liver biopsy changes, chronic hepatitis could be divided
into two main categories which they designated "chronic persistent hepati-
tis" and "chronic aggressive hepatitis". The histologic patterns on which
this distinction is made are illustrated in Fig. 1 and were described as
follows:

1. Chronic persistent hepatitis

Chronic inflammatory infiltration, mostly portal, with
preserved lobular arthitecture and 1little or no fibrosis.
Piecemeal necrosis is absent or slight. Features of acute
hepatitis may be superimposed.

2. Chronic aggressive hepatitis

Chronic inflammatory infiltration involving portal tracts and
extending into the parenchyma, with piecemeal necrosis and for-
mation of intralobular septa. Architecture is disturbed but (in
the absence of cirrhosis) there is no nodular regeneration.
Features of acute hepatitis may be superimposed. Activity, as
shown by piecemeal necrosis and inflammation varies from moderate
(type A) to severe (type B).

It was recognized that a number of different clinical forms of chronic
hepatitis were associated with each of these two patterns of liver injury.
However, the clinical syndromes, classified according to liver histology,
form two distinct groups of differing severity, therapeutic significance
and prognosis and are designated "chronic persistent hepatitis" (CPH; note
that this term applies to both a clinical syndrome and a specific liver biopsy
pattern) and "chronic active hepatitis" (CAH)(Table I).

Why chronic hepatitis is a clinically mild and ultimately benign con-
dition in some patients and a disease progressing to cirrhosis and death
in others is unknown. Even in those cases where the etiology is apparently
known - the HBAg positive patients (infected with hepatitis B virus) - no
basis for the development of two different patterns of disease is evident;
HBAg is found about as often in CPH as in CAH, and with the same HBAg-
subtype distribution, i.e. subtype ad found more commonly than ay (4?
Both CPH and CAH may develop either insidiously or as a continuation of
acute viral hepatitis.



I. Chronic Persistent Hepatitis

The clinical syndrome of CPH was first clearly described by Gallagher
and Goulston in 1962 (5) and a number of additional cases have been reported
by Becker and others since then (6,7). Seven of Becker's cases began insid-
jously while the remaining 13, and all five of Gallagher's patients, began as
acute viral hepatitis which then failed to subside completely. Patients with
CPH are minimally symptomatic and the only evidence of disease in most is a
persistently elevated serum transaminase level, usually in the range of 50-200
Karmen Units. Jaundice rarely, if ever, occurs and the physical examination is
normal except for mild hepatomegaly in some patients. Serial biopsies usually
reveal the changes of CPH described by DeGroote et al. (3)(see above) and tend
to show progressive improvement. Eventually, after one to 10 or more years,
there may be complete clinical, biochemical and histological resolution, although
HBAg persists in some patients (9). However, Redeker states that he has not seen
resolution of cases continuing for more than a year (7). Progression of CPH to
CAH is rare, but since this has been reported (8,9) it is probably advisable to
check the Tliver function tests periodically and to repeat the liver biopsy at
least once even if the disease remains unchanged, but especially if there is
clinical or Taboratory evidence of deterioration.

Combined data from several published series indicated that HBAg was present
in 86 out of 226 (38%) of patients with CPH (9-17). As discussed below the
"autoantibodies" commonly present in CAH (antinuclear antibody, smooth muscle
autoantibody, anti-mitochondrial antibody) are absent, or present only in Tow
titer in CPH patients. (Tables II and III; Fig. 4)

TABLE II
"AUTOANTIBODIES" IN CHRONIC PERSISTENT- AND CHRONIC ACTIVE HEPATITIS
(Vischer (14))

Number of Anti-nuclear  Smooth muscle Anti-Mito.

patients antibody autoantibody antibody
> 1:40

Chronic

Persistent 12 1 1 0
Hepatitis

Chronic

Active 85 20 11 9
Hepatitis

TABLE III

"AUTOANTIBODIES" IN CHRONIC PERSISTENT- AND CHRONIC ACTIVE HEPATITIS
(Dudley (26))

Number of Anti-nuclear Smooth muscle Anti-Mito.

patients antibody autoantibody antibody
> 1:40
Chronic
Persistent 27 0 1 0
Hepatitis
Chronic
Active 73 22 23 6

Hepatitis



TABLE IV
HBAg IN CHRONIC ACTIVE HEPATITIS

Author Ref. No. No. of HBAg- Total

pos. cases cases
Fox (10) 0 32
Wright (27) 24
Bulkley (28) 7 31
Gitrick (29) 3 31
Hadziyannis (30) 5 15
Kuboth (11) 33 94
Mathews (31) 2 53
Prince (32) 1 42
Reinicke (13) 0 12
Velasco (33) 0 13
Vischer (14) 19 85
Kaplan (12) 1 34
Berg (15) 10 49
Haas (34) 19 65
Redeker (7) 20 73

Bianchi (17) 30 _ 59
167 712

23% HBAg-positive
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II. Chronic Active Hepatitis

This term encompasses a group of diseases which have certain features
in common;

(a) The pattern of chronic aggressive hepatitis (CAgH) on Tiver
biopsy, as defined by DeGroote et al. (3). In addition to CAgH
other features may be noted including the presence of partial
lobular necrosis and parenchymal collapse leading to portal-portal
and portal-central vein "bridging" (a pattern called subacute
hepatic necrosis (21) or subacute hepatitis with bridging (18))
and in other instances complete necrosis of entire liver lobules
(subacute hepatitis with multilobular necrosis). Still others
have a combination of CAgH and cirrhosis sometimes referred to as
active postnecrotic necrosis (18).

(b) A tendency to progress to cirrhosis with complications of fluid
retention, hemorrhage from esophageal varices, sepsis and hepatic
encephalopathy.

(c) A clinical state of chronic debilitation of variable severity,
sometimes showing a dramatic and sustained improvement during treat-
ment with corticosteroids and other immunosuppressive drugs.

Redeker has suggested four categories of chronic active hepatitis (7)
which, for the most part, are mutually exclusive (Table I);

A. Chronic Active Viral Hepatitis; HBAg-positive cases of CAH.

B. Chronic Active Lupoid Hepatitis; patients with consistently positive
antinuclear antibody tests as well as other "autoantibody" tests,
al8o called "autoimmune" hepatitis (19).

C. Chronic Active Toxic Hepatitis; those cases of CAH apparently caused
by a toxic or hypersensitivity reaction to drugs.

D. Chronic Active Cryptogenic Hepatitis; all CAH patients not included
in the first three categories.

The viral and cryptogenic types of CAH, and less often the lupoid type,
may begin with what appears to be acute viral hepatitis. Boyer and Klatskin
have shown that among 52 acute hepatitis patients with the pattern of sub-
acute hepatic necrosis on Tiver biopsy (described above) 7 patients (13%)
developed CAH. Among all patients with acute viral hepatitis, however, pro=
gression to chronic Tiver disease is quite rare (22,23?. Boyer suggests that
only hepatitis B ("serum hepatitis" in the past; now HBAg-positive hepatitis)
developes into CAH (24) and this has also been Redeker's experience (7). On
the other hand, Gocke studied 5 patients who developed CAH following acute
hepatitis and all were HBAg-negative when tested by the (relatively insensi-
tive) agar gel diffusion test ?25).

A. Chronic Active Viral Hepatitis

As shown in Table IV, hepatitis B antigen is present in the serum of
approximately 1/4 of CAH patients, but varies widely among different series.



To some extent this may reflect different sensitivities of the HBAg assays

used. This consideration may be more important for CAH than for acute viral
hepatitis, since HBAg titers are generally much Tower in chronic hepatitis and,
indeed, the HBAg test may fluctuate between positive and negative in cases (7,27).
However, geographical factors are probably more important, with higher proportions
of HBAg-positive cases in continental Europe and the United States and low fre-
quencies in Great Britain and Australia. Of 130 case records gathered from

three centers in Australia, only 4 were HBAg-positive (35). Wright found 6 of

23 cases positive while working in New Haven (28), but only 1 of 20 (an infant
born to an HBAg-positive mother) after moving to Oxford, England (36).

Nielsen's study in Copenhagen suggests that the persistance of a positive
HBAg test after the acute phase of viral hepatitis indicates the 1ikelihood
that CAH has developed (37). In a prospective study of 112 HBAg patients,
HBAg remained in the serum for longer than 13 weeks in 11 patients, 8 of whom
were drug addicts. Liver biopsy was performed in 10 of these 11 patients and
chronic aggressive hepatitis was found in 8, and CPH in the other 2. In a
control group of 24 transiently HBAg-positive hepatitis patients and 23 consis-
tently HBAg-negative hepatitis patients, 3 of 47 developed chronic aggressive
hepatitis and another 3 developed CPH. This remarkably high frequency of CAH
after acute hepatitis was not found by Redeker in Los Angeles whose patients
also include a Targe percent. of drug addicts (7). Of 134 patients with acute
hepatitis B, 6 remained HBAg-positive. One had recovered in all other respects
and could be regarded as a healthy HBAg carrier. The other 5 were found to
have "unresolved hepatitis", a term Redeker considers synomynous with chronic
persistent hepatitis.

B. Chronic Active Lupoid Hepatitis

Joske in 1955 (39) and Bearn in 1956 (40) first reported the presence of
positive LE cell tests in young women with chronic active hepatitis. Mackay
first applied the term "lupoid" hepatitis to these patients who in addition to
being young women with positive LE cell tests manifested other features of
systemic Tupus erythematosus (SLE) including arthritis and arthralgias, rashes
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pleurisy, intermittent fever, hypergammaglobulinemia, biologic false-positive
serologic tests for syphilis, and positive antinuclear antibody (ANA) tests.
(The ANA test has replaced the LE cell test as a primary indicator of lupoid
hepatitis (19).) It is not surprising that some writers have considered
lupoid hepatitis to be a form of SLE with Tiver involvement predominating
(41,42), but most consider the, two conditions to be separate and distinct
entities (43-46). The frequency of liver disease among patients with well
documented SLE has been very low (46-48) and the characteristic pathologic
changes of SLE, particularly in the kidney and spleen, are found only rarely
in patients with Tupoid hepatitis (49,50). Patients with SLE have been ob-
served to develop acute viral hepatitis and recover uneventfully (42,43).

Support for the separate nature of Tupoid hepatitis and SLE is given by
the results of smooth muscle autoantibody (SMA) studies. This antibody,
apprently directed against actomyosin proteins of smooth muscle (non-species
and non-organ specific) is frequently found in the serum of patients wtih
various acute and chronic liver diseases and is present in high titer in lupoid
hepatitis (Tables II, III, VII and VIII; Fig. 4). Johnson (52) found SMA 1in
8 of 10 Tupoid hepatitis patients but in none of 16 SLE patients; Whittingham
(53) found this antibody in 36 of 44 cases of Tupoid hepatitis and in none of
42 SLE patients (Table V).

TABLE V
SMOOTH MUSCLE ANTIBODY (SMA) AND ANTINUCLEAR ANTIBODY (ANA)

IN LIVER DISEASE AND SYSTEMIC LUPUS ERYTHEMATOSUS
(Modified from Whittingham et al. (53))

Both ANA
and
of ANA SMA SMA
Cases Positive Positive Positive
Liver Disease
Autoimmune (Lupoid) Hepatitis 44 39 36 33
Non-Lupoid Active Chronic 9 0 0 0
Hepatitis
Primary Biliary Cirrhosis 6 4 0 0
Acute Hepatitis 6 0 0 0
Alcoholic Liver Disease 11 1 0
Hemochromatosis 9 0 0 0
Systemic Lupus Erythematosus 42 42 0 0



Since HBAg testing has become available, a number of reports have appeared
describing features which distinguish Tupoid hepatitis from HBAg-positive,
chronic active viral hepatitis (7,14-16,28,31,54-58). These distinguishing

characteristics are listed in Table VI.

TABLE VI

DISTINGUISHING FEATURES OF CHRONIC ACTIVE
VIRAL HEPATITIS AND -LUPOID HEPATITIC

Chronic Active
Viral Hepatitis

HBAg Positive

Sex Male > female

Age Adults of all ages
Onset Acute; often as acute

viral hepatitis

Systemic manifesta-  Uncommon
tions (acne,
arthritis,amenorrhea)

Associated "auto- Rare
immune" diseases
(ulcerative colitis,
thyroiditis, Sjogren's
syndrome, rheumatoid

arthritis)

Elevated serum Less Common

globulins

"Autoantibodies" Absent, or present in
(SMA, ANA, AMA, Tow titer

LE cells)

Chronic Active
Lupoid Hepatitis

Negative
Female >> male

Bimodal
- 10 to 25 years
- over 45 years
Insidious

Frequent

Increased incidence

Frequent

Frequently positive

Others have been unable to identify these separate forms of chronic
active hepatitis (17,59) and Soloway et al. (Mayo Clinic) has called lupoid
hepatitis a "non-entity" (60); this group studied 88 CAH patients - 30 with
positive LE cell tests and 58 with negative tests and found no difference in
sex ratio, age, associated "autoimmune" disease, systemic manifestations of
Tiver disease, response to therapy or presence of smooth muscle autoantibodies,
or of HBAg. Remarkably, neither did they find a significant difference in
the incidence of positive antinuclear antibody tests, which were present in

less than half of the patients in either group.

The question arises whether

the LE cell test as performed in this study is really valid, in view of the
bizarre ANA data, and whether different results would have been obtained if
the patients were divided according to a positive or negative ANA test, as

has been done in most other recent studies.



TABLE VII

"AUTOANTIBODIES" IN HBAg-POSITIVE AND HBAg-NEGATIVE
CHRONIC ACTIVE HEPATITIS
(Vischer (14))

Number of Anti-nuclear Smooth muscle Anti-
patients antibody autoantibody mitochondrial
> 1:40 antibody
HBAg
Positive 19 1 0 0
HBAg
Negative 66 18 11 9
TABLE VIII
"AUTOANTIBODIES" IN HBAg-POSITIVE AND HABg-NEGATIVE
CHRONIC ACTIVE HEPATITIS
(Dudley (26))
Number of  Anti-nuclear Smooth muscle Anti-
patients antibody autoantibody mitochondrial
> 1:40 antibody
HBAg
Positive 34 0 1 0
HBAg-Negative 39 22 22 6
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C. Chronic Active Toxic Hepatitis

Drugs capable of producing Tiver injury by a direct toxic effect
can be identified in experimental animal studies and therefore are not Tikely
to be put on the market. Most drug-related liver injury is presumed to be due
to a hypersensitivity reaction, usually manifested as either a benign cholestatic
syndrome (such as "Thorazine® jaundice") or an acute and sometimes severe
hepatocellular injury (halothane; Iproniazide). In 1964 Reynolds described
a form of chronic aggressive hepatitis apparently due to a prolonged ingestion
of a laxative product containing oxyphenisatin (61) and several other cases
have been reported since then (62—69?. Some of these patients have had positive
LE cell tests and ANA tests, and being HBAg-negative, would otherwise be con-
sidered fairly typical cases of chronic active Tupoid hepatitis (63). It
is not certain what percentage of CAH cases are caused by oxyphenisatin; Gjone
found 5 cases among 70 patients in Scandinavia, all of whom showed progressive
improvement when the drug was discontinued (69); Mistilis' group in Australia
actually identified 9 oxyphenisatin related cases among 21 consecutive CAH
patients seen in 1971-1972 (68). This group had reported extensive studies on
82 patients with CAH in 1970 (70); they were able to contact 29 of these patients
more recently and none admitted use of oxyphenisatin-containing laxatives
(or alpha-methyldopa; see below). In contrast neither oxyphenisatin nor
alpha-methyldopa had been taken by 130 consecutive CAH patients treated at the
Mayo Clinic (72).

Reynolds (61) believed oxyphenisatin Tiver injury was due to a hyper-
sensitivity reaction since administration of the agent to patients with other
types of CAH caused no change in liver function tests. However, Mistilis (68)
suggested that the drug is actually a direct toxin which must accumulate in
the Tiver over a period of time before reaching a threshhold of injury. He
related the high prevalence of this type of CAH in Sydney to the availability
of Taxatives containing 10 mg/tablet of oxyphenisatin, as compared to 3 mg
(formerly) contained in Dialose-plus®, the most commonly used preparation in
this country.

It has been suggested that dioctyl-sodium sulfosuccinate (DSS), an
additional component of many oxyphenisatin-containing compounds, is also hepato-
toxic (71), but some cases of CAH have been caused by preparations containing
only oxyphenisatin, and no reports of liver injury due to other DSS-contain-
ing preparations are known.

In the same series of 21 CAH patients discussed above (68) 5 additional
cases were apparently caused by alpha-methyldopa hypersensitivity and similar
cases were reported by Hoyumpa (73§

D. Chronic Active Cryptogenic Hepatitis

This is a "waste basket" category including cases not assignable to
other classes of CAH. As knowledge of chronic hepatitis increases, this group
should become progressively smaller. For example, most oxyphenisatin-associated
cases (those without lupoid feature) would have been placed in this category
until recently.

Chronic Active Hepatitis and Cirrhosis
Whether cirrhosis eventually developes in all cases of chronic active

hepatitis is uncertain (82). Mistilis found cirrhosis in 1/3 of his cases at
the time of diagnosis and states that it was present in most patients by two
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years after onset of illness (83). It has been Redeker's experience that
HBAg-positive cases of CAH which began as active hepatitis progressed to
cirrhosis within 12 to 18 months (7?. Data from the Mayo Clinic study of
chronic hepatitis indicate that patients with the histologic lesion of "subacute
hepatic necrosis" (21) progressed to cirrhosis more often than patients with
CAgH without bridging necrosis (18) and this Ted Summerskill to speculate

that cirrhosis may develop in these patients as a consequence of repeated
episodes of submassive necrosis and lobular collapse, rather than the persistent
erosive effects of piecemeal necrosis characterizing CAgH (72).

"Cryptogenic cirrhosis", typically of a postnecrotic pattern, is the
term applied to cirrhosis discovered in patients without previous history of
alcoholism, clinical hepatitis or exposure to liver toxins. Increasingly,
cryptogenic cirrhosis is coming to be regarded as the end stage of previously
silent CAH (84-88) and the same "autoimmune" serologic markers may be present
in these patients as in chronic active lupoid hepatitis, while others are
HBAg-positive (87). Klatskin described several patients with anicteric
hepatitis, who were observed on serial Tiver biopsy to develop cirrhosis (90).
The Tiver biopsy may show chronic aggressive hepatitis in addition to the
nodular regeneration and scarring in patients with "active post-necrotic
cirrhosis" and it is reasonable to treat these patients in the same manner
as other CAH patients (60).

Differential Diagnosis of Chronic Active Hepatitis

Two other types of chronic liver disease show chronic aggressive
hepatitis on Tiver biopsy;

1) Primary biliary cirrhosis (PBC); this chronic obstructive
form of Tiver disease results from progressive destruction of the
smaller intrahepatic biliary ducts, a chronic cholangitis (74). The
hepatocellular injury and eventual cirrhosis appear to be a reaction
to the biliary obstruction, just as prolonged extrahepatic biliary
obstruction Teads to "secondary" biliary cirrhosis. Apart from CAgH,
there are several histologic features considered "characteristic" of
PBC (reduced numbers of interlobular bile ducts, "pseudoductules",
portal tract granulomas) and ductular injury apparently due to "ag-
gressive" Tymphocytes has been considered a pathognomic lesion of PBC (72).
However, Poulssen and Christoffersen have described such ductular injury
in liver biopsies from otherwise typical CAH patients (75). HBAg is
rarely found in PBC (15) but the "autoimmune" markers of lupoid hepatitis
(smooth muscle autoantibody, antinuclear antibody) are often noted, and
anti-mitochondrial antibody (AMA) in high titer is present in most PBC
?atiengs (76). Cases are reported with features of both CAH and PBC
77,78).

2) Hepatolenticular degeneration (Wilson's disease)
Sternlieb and Scheinberg recently reported cases of apparently typical
CAH with CAgH on Tiver biopsy in 7 patients who were later shown to
have Wilson's disease (79). Hepatic tissue copper content exceeding
250 pg/g dry weight in patients without high grade biliary obstruction is
considered an important diagnostic feature of Wilson's disease and was
found in these patients. However, Bensen found liver copper concentra-
tions of 480 and 625 ug/g in 2 patients with typical lupoid hepatitis




..

without obstructive jaundice in whom no other evidence of Wilson's
disease could be detected (80). These patients improved on penicilla-
mine therapy, but penicillamine may have other beneficial effects in
chronic Tiver disease in addition to those attributable to copper
chelation (81).

PATHOGENESIS OF CHRONIC ACTIVE HEPATITIS

Certain evidence indicates that hepatocellular injury in CAH is in some
way related to immunologic mechanisms directed against antigens in the Tiver;
the Tiver is heavily infiltrated with lymphocytes and in some cases with plasma
cells, various non-organ specific autoantibodies may be detected (smooth muscle
autoantibody, antinuclear antibody, anti-mitochondrial antibody) and there is
an increased frequency in these patients of other diseases suspected of having
an autoimmune basis such as ulcerative cholitis, Hashimoto's thyroiditis,
and Sjogren's syndrome (70). Mackay and Morris demonstrated a significantly
increased prevalence of HL-Al and HL-A8 antigens among CAH patients (as pre-
viously observed in SLE patients) and suggested a genetic basis for the immuno-
lTogic disturbance (92). 1In some cases persistent infection with hepatitis B
virus appears to be the initiating factor of chronic hepatitis. It has been
observed that the greatest amounts of HBAg detectable in liver biopsy tissue by
immunofluorescent staining techniques are found in HBAg carriers - patients
with minimal Tiver cell damage, while much less HBAg is identified in Tiver
tissue from HBAg-positive CAH patients (93). This suggests that rather than a
direct effect of the virus on the Tiver dell, cellular injury results from
immunologic responses directed against the virus but secondarily producing
tissue damage.

The evidence regarding the role of humoral and cellular immunity in
chronic hepatitis is summarized below.

Antibody-mediated Tiver injury

The autoantibodies present in some CAH patients (SMA, ANA, AMA) are not
likely to be involved directly in any liver cell injuries since they are non-
organ specific and cause no apparent damage when found in other tissues. It is
commonly believed that these antibodies represent an incidental secondary
response to liver damage.

In 16 of 85 CAH patients, Meyer zum Buschenfelde identified circulating
antibodies with affinity for Tiver tissue and which could be completely absorbed
only by Tliver tissue (94). Such antibodies were not found in the serum of
patients with acute hepatitis, alcoholic cirrhosis, post-necrotic cirrhosis
or of blood donors. Subsequently, this investigator identified two "Tiver
specific antigens" against which these antibodies are directed (LP1 is a
lipoprotein distinct from serum lipoprotein and believed to be of membrane
origin; LP2 is a water soluble cytoplasmic protein). When these protein
antigens were fluoresceinated and applied to liver biopsy tissue from CAH
patients certain cells were stained which apparently were specifically sensitized
to (making antibody against?) the Tiver specific proteins. In further studies
he was able to produce a chronic hepatitis in rabbits with a histologic pattern
of CAgH by repeated immunization with LP1 + 2. No hepatitis resulted when
rabbit Tiver specific protein was injected into these animals, but in tissue
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from the rabbits with CAH caused by human LP, immunofluorescent staining
identified cells sensitized to rabbit LP. Thus it appeared that the human LP,
because of incomplete immunologic identity with rabbit LP, provoked an

immune response in the rabbit against its own liver specific proteins in
addition to human LP. If this mechanism were to apply to the pathogenesis of
human CAH, the provocative antigen might be a Tiver specific protein modified
by the effect of drugs or viruses.

Nowoslawski identified depsoits of IgG, IgM and HBAg in Tiver of
autopsied patients with HBAg-positive CAH. Faint immunofluorescent staining
for complement was also observed in some specimens. However, similar deposits
were noted in several other tissues, including spleen, kidney and blood
vessels (95). Hadziyannis failed to identify gamma globulin or g1C in biopsies
from any of 9 HBAg-positive chronic hepatitis patients, though positive immuno-
fluorescent staining for HBAg was observed in each case (96). Similarly, Svec
could find neither bound immunoglobulins nor complement in the Tiver of Tlupoid
hepatitis patients (97). Paronetto et al., in human liver tissue culture
studies showed that although CAH patients serum (with fresh serum added as a
complement source) contained antibodies which bound to the cultured cells,
these antibodies were devoid of cytotoxic properties (98).

Antibodies may produce tissue injury indirectly by forming noxious
complexes with circulating antigen which then initiate destructive mechanisms
wherever they are deposited. HBAg-containing immune complexes have been im-
plicated in the pathogenesis of polyarteritis nodosa (100) and glomerulo-
nephritis (101) but Prince and Trepo (102) found no relationship between
levels of circulating immune complexes and the manifestations of CAH, and the
immune complex mechanism has not been convincingly implicated in the develop-
ment of chronic Tiver disease.

The report of chronic hepatitis in agamma-globulinemic patients (99)
raises further uncertainty about the importance of .antibodies in the genesis
of CAH.

Serum complement levels are commonly depressed in chronic hepatitis
patients whether the g1A/81C component (41,103-105) or total hemolytic com-
plement (C'Hgg)(106,107) are measured. Pagaltsos found Tower C'Hgp levels
in CAH patients than in patients with equally severe alcoholic liver disease,
hemochromatosis and cryptogenic cirrhosis, and considered this evidence for
increased C' consumption in CAH rather than reduced synthesis (107). Other
reports, however, favor reduced synthesis as the mechanism of hypocomplementemia
in CAH. Potter found normal C'Hgy and C'3 Tevels in CAH patients without
cirrhosis, but reduced levels in those with cirrhosis (108). Finlayson ob-
served that C'Hgy, C'3 and C'4 Tevels in 110 patients with "chronic liver
disease of unknown etiology" were reduced in proportion to the severity of
hepatic disease, but that C'1,, the one complement component not synthesized
in the Tiver, was normal in t§§511 cases tested (109). Petz studied the
plasma disappearance rate of I-labeled C'3 and calculated the C'3 synthesis
rate in 3 patients with Laennec's cirrhosis and a group of normal subjects.

He found markedly reduced C'3 synthetic rates in 2 of the cirrhotic patients
(110). HNevertheless, increased complement consumption, as in immune complex
formation, has not been specifically excluded in chronic hepatitis patients.
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Cellular-immune mechanisms of liver injury

Transient and mild chronic hepatitis has been produced in rats and
mice by injecting spleen cells from other animals of the same inbred species
which had been "sensitized" by inocculation with heterologous Tliver extract
(111,112). Smith observed migration inhibition of CAH patients' leukocytes exposed
to fetal Tiver antigens (113); the degree of inhibition correlated with the
severity of illness. Similar observations were made by Chen who exposed CAH
patients' Tymphocytes to homogenates of the same patient's Tiver (114). He
also found that the supernatant medium from the lymphocyte-liver culture
stimulated collagen synthesis as indicated by increased incorporation of
tritiated proline into hydroxyproline.
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Fig. 5: Williams' concept of the pathogenesis of
chronic active (Tupoid) hepatitis (91)

Williams et al. offer the following concept of the role of cellular immune
responses in "auto-immune" Tiver disease (Fig. 5); they invisage an exogenous
stimulus, such as a drug or virus, damaging the liver and releasing or altering
a Tiver specific protein (94), most likely a cell surface antigen. This process
stimulates a genetically predisposed immune system to attack the liver. They
feel that the damage produced is mediated by lymphocytes sensitized to the
Tiver specific antigen(s). The disrupted liver cells release sequestered
antigens, such as nuclear fragments and mitochondria, which secondarily stimulate
the immune system to produce excess amounts of the various autoantibodies which
are recognized as markers of the underlying autoimmune process (91).

With regard to chronic active viral (HBAg-positive) hepatitis particularly,
Dudley offered the following hypothesis; that in patients with a normal
functioning cellular immune system, liver cells infected with HBAg are destroyed
and the virus is eliminated. If all liver cells are infected fatal fulminant
hepatitis results, but if some cells are uninvolved, acute viral hepatitis occurs
after which the patient becomes HBAg negative and recovers. If the cellular
immune response to the hepatitis virus is inadequate because of the absence of
a specific T-cell (thymus-derived Tymphocyte) response to the viral antigen then
Tittle or no Tiver damage will occur and the virus will continue to proliferate
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with production of HBAg. Such a patient would be an apparently healthy

carrier of HBAg. However, when T-cell function is impaired in some way an
intermediate course may be followed; some liver necrosis will occur due to
cellular immune response, but the response will not be sufficient to react

with all infected cells in order to eliminate the viral infection. This will
result in a continuing process of liver cell damage (CAH) and persistent viral
proliferation reflected in a chronically positive HBAg test. The degree of
immunologic reactivity will determine the severity of hepatitis produced and
also whether the resultant Tiver disease can be classified as chronic aggressive-
or chronic persistant hepatitis (115).

THERAPY AND PROGNOSIS

Chronic active hepatitis is a serious disease. In 1963 Mackay stated
that "....Most (CAH patients) will die, usually of hepatic failure, within 3
years of diagnosis" (116). In the same year Read reported a study of 81 CAH
patients among which 27 had died with a mean survival time of 3% years after
apparent onset (117). Page et al. reported a 12 year survival of 30%
in a group of treated juvenile CAH patients (118) and in a similar but untreated
group Willcox noted less than 20% ten year survival (118). 1In 1972 Mackay gave
an updated assessment of prognosis in treated CAH patients, stating that for
25-30% of patients the prognosis is good, with a sustained remission after
withdrawal of drugs; in roughly half of CAH patients, sustained remission will
depend on a continuous or intermittent course of suppressive drugs, possibly for
an indefinite period of years - "although survival time is undertain, at least
10 years could be suggested"; in the remaining quarter of cases the disease
seems to progress despite therapy and death occurs in 3 to 5 years from liver
failure and/or an adverse effect of treatment (85).

Corticosteroid Therapy in CAH

Corticosteroids have been used to treat CAH since the late 1950s.
(44,120-122). Results in individual cases were often dramatic (Fig. 6).
However, Sherlock's group in one of thé;systemat1c studies of steroid therapy
in chron1c hepatitis, using an earlier group of 38 untreated patients as a control
series, found that survival of 43 patients was not improved by this treatment.
The authors concluded that corticosteroid therapy was indicated primarily for
its symptomatic effect - "in those who feel i11, as such patients seem to be
Tiving more useful and happier lives while receiving steroids" (117).
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Much more optimistic results were observed recently in a second study
by Sherlock's group, this time using concurrently studied control subjects
(123). The steroid treated patients showed a highrsignificant survival
advantage over the controls as shown in Table IX. In additiaon, at the time the
study was completed, the treated patients were in a better state of health with

15 of 18 having a normal work capacity as compared to 7 of the 14 control
subjects.

TABLE IX
TRIAL OF PREDNISOLONE THERAPY IN CHRONIC ACTIVE HEPATITIS
(Cook, G. C. et al. (123))

Group Total number Death due to Death due to Total
of patients liver failure other causes deaths
Corticosteroid 22 3 0 3
Control 27 13 2 15
Significance p < 0.05 p < 0.01

In an uncontrolled study, Mistilis also showed improved survival of
patient§ treated with steroid, with or without added 6MP or azathioprine (20)
(Fig. 7).
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Fig. 7 Survival of treated CAH patients and
untreated controls (Mistilis (129))
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The prospective study of the Copenhagen Study Group for Liver Diseases
also apparently demonstrated the effectiveness of corticosteroids in CAH, though
through an oblique approach (124). They treated half of a group of 334 un-
selected cirrhotic patients with corticosteroids (unless contraindicated) and
observed the other half as controls. A Tlarge proportion of the males but
only a few of the females were alcoholics. The results are shown in Figs. 8-11.
When the data were analyzed at the completion of the study, only the females
without ascites (most with "Tiver disease of unknown etiology") showed sig-
nificantly improved survival with steroid therapy. The statistical illegitimac:
of this approach is recognized, however,
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Antimetabolite therapy of chronic hepatitis

In 1960 Damesheck and Schwartz found that in a patient with autoimmune
hemolytic anemia and lupoid hepatitis the Tiver function tests improved during
treatment of the anemia with Thioguanine, a drug related to 6-mercaptopurine
(6MP) (125). Subsequently antimetabolites-originally 6 MP and later azathioprine
glmuranC? -have been used to treat a number of CAH patients with apparent benefit

126-128

A significant problem in the use of these antimetabolites for treatment of
liver disease is their apparent hepatotoxicity (130). In earlier studies Mistilis'
group reported alarming toxic reactions to these agents even at the reduced dose
of 1.5 mg/kg/day (as compared with 2.5 mg/kg/day then used to prevent renal
transplant rejection) (129). These effects were noted within 3 weeks of therapy
in almost all cases and included anorexia, nausea, abdominal pain, Teukopenia,
thrombocytopenia, jaundice and hepatic precoma. Mistilis now initiates aza-
thioprine therapy with a dose of 25 mg daily and rarely exceeds 75 mg per day,
i.e. approximately 1 mg per kg per day in an adult. It may be difficult to
disting?is? azathioprine hepatotoxic reactions from spontaneous exacerbation
of CAH (60).
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Mackay concluded from his studies that azathioprine and corticosteroids
are equally effective in treatment of CAH (131) while Murray-Lyon et al. found
prednisone superior to azathioprine (132). The Mayo Clinic group has recently
completed the only controlled study of azathioprine - a prospective evaluation
of CAH patients treated with azathioprine alone.as compared with other groups
treated with prednisone, prednisone plus azathioprine (each in reduced doses)
or placebo (60). Fairly early in the study it was apparent that azathioprine
(100 mg/day) was ineffective when used alone. Prednisone (20 mg/daily)
on the other hand was clearly more effective than placebo in all respects,
leading to improved life expectance, resolution to normal of clinical, bio-
chemical and immunochemical abnormalities, and histological resolution from
chronic aggressive hepatitis to a non-specific (CPH) liver biopsy pattern.
Despite its lack of effect when used alone azathioprine (50 mg/day) combined
with prednisone (10 mg/day) was as effective as the higher dose of prednisone
alone (Figs. 12 and 13). The possibility that either drug alone in these doses
might also be effective was not studied. Powell and Axelsen investigated the
possibility that the apparent potentiation of prednisone by azathioprine is
due to an azathioprine-induced reduction of prednisone binding by serum proteins,
making the steroid more available to tissues; no such effect was observed (133).
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Murray-Lyon (132) comments that one explanation for the poor results
with azathioprine therapy in CAH is that immunosuppressive activity of the drug
depends on production of an active metabolite(s) in the Tiver (134). Serum
immunosuppressive reactivity of azathioprine is greatly reduced in patients with
advanced Tiver disease (135-137). It is conceivable that steroids render aza-
thioprine more effective in CAH by improving metabolic activation of the Tatter
drug.
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Many of the apparent beneficial effects of corticosteroid therapy in
CAH patients could also be explained as relatively non-specific steroid effects.
These include the 1increased sense of well being, reduced fatigability and
improved appetite, decline of serum bilirubin Tevels (145) and accelerated
albumin synthesis (146,147). For these reasons, as well as because of its
direct relationship to liver cell necrosis, the serum transaminase test is
generally considered most specific indicator of CAH "activity". Changes in
transaminase values with treatment are also more quickly apparent than other
clinical or biochemical changes.

Use of corticosteroids in doses sufficient to completely suppress
chronic hepatic activity is commonly associated with minor side effects such
as acne, facial mooning and other fat redistributions and offers a distinct
risk of major complications including osteoporosis, sepsis, and possibly GI
bleeding (63,123). Alternate-day steroid therapy (single dose at 8:00 a.m. QOD)
has been shown to reduce side effects (141,142) while minimizing pituitary-
adrenal suppression (143). Although there have been no systematic studies of
its effectiveness in this disease, alternate day steroid therapy of chronic
hepatitis appears to be common practice. It has been pointed out that the
advantages of this regimen depend on nearly complete catabolism of each dose
within Tess time than 48 hours (144). Prednisone, the drug most commonly
used in treating chronic hepatitis, used in a dose of 50 mg QOD suppresses
the adrenal cortex for roughly 30-36 hours and longer acting steroids such as
dexamethasone in sufficient dose produce continuous suppression when given on
alternate days (144). Prednisone must be converted to prednisolone by
hydroxylation in the liver before it is therapeutically active, ordinarily a
very rapid process. However, in liver disease this conversion is slowed
(133 and Fig. 14) and conceivably with Targer QOD doses of prednisone
adrenal "release" may fail to occur in patients with CAH. For this reason
prednisolone would appear the drug of choice for QOD steroid therapy of
chronic hepatitis.

CONTROL SUBJECTS (8)

Plasma Prednisolone pg /100 ml
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3
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Fig.] 4 Plasma prednisolone levels (mzan values + 1
SE) after the oral administration of 26 mg prednisolone
(O - - - O) and after 20 mg prednisone * @ — @) in eight
control subjects and 16 patients with ch onic liver disease.
In the group with active chronic liver dis-ase the levels
are significantly higher after prednisolons than after
prednisone at one and two hours (t = 3-€ and 2:6;

P < N-0] and < 0-05 respectively). (Powe] 1 (]33) )

Case summaries of selected CAH patients treated Tocally are given in the
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Case I: Active Postnecrotic (Cryptogenic) Cirrhosis

In 1965 this 13-year-old black girl was noted to have "yellow
eyes" during a routine eye examination but she felt well and did
not seek medical advice. In January 1967 she was hospitalized at
the Childrens Medical Center in Dallas for pneumonia at which time
abnormal Tiver function tests were found. A liver biopsy (reviewed
at the Armed Forces Institute of Pathology) showed "postnecrotic
collapse, scarring and active chronic inflammation; early cirrhosis".
After subsidence of the pneumonia the serum bilirubin was 5.3 mg. %
and SGOT 250 units. Prednisone therapy was begun with daily doses
of 30-80 mg. In May 1967 while she was taking 80 mg. per day of
prednisone the SGOT had fallen to 40 units. On reduction of the
daily steroid dose and then conversion to an alternate day regimen
the transaminase values fluctuated between 70 and 110 units and the
serum bilirubin between 0.7 and 1.8 mg. %. On January 23, 1968 the
SGOT was 100 units and bilirubin 1.6 mg. %; the prednisone dose was
reduced to 15 mg. QOD. On February 20, 1968 the SGOT had increased
to 600 units and the bilirubin to 4.5 mg. %. At that time prednisone
was increased to 40 mg. QOD and 6-Mercaptopurine was begun in a dose
of 75 mg. per day. By April the SGOT had declined to 94 units and
the bilirubin to 3.0 mg. %. The 6-MP was stopped and prednisone
continued in doses of 20-40 mg. QOD.

In November 1969 she began vomiting blood and was admitted to
the Parkland Hospital for the first time. Bleeding stopped after
transfusion with 4 units of whole blood, and esophageal varices
were observed by endoscopy. However, it could not be determined
whether bleeding was from the varices or due to aspirin-induced
gastric erosions. On that admission two LE preps and ANA, Tatex
fixation and VDRL tests were negative. Serum protein electrophoresis
showed albumin of 2.32, gamma globulin 3.41 and total protein 6.8 gm. %.
Subsequent HBAg tests were consistently negative.

Thereafter the patient was treated in the Parkland Hospital Liver
Clinic with 50-60 mg. QOD prednisone. She was essentially asymptomatic
on this regimen but because evidence of hepatitic activity persisted
(SGOT 100-170), azathioprine (Imuran®) was added in a dose of 25 mg.
per day in June 1971.

By August 1973 her medication had been reduced to 20 mg. QOD of
prednisone and 25 mg. QOD (non-steroid days) of Imuran. She continued
to feel well but the SGOT test remained abnormal in the range of 80-
300 units.

On September 10, 1973 she was readmitted to PMH with recurrent
upper GI hemorrhage, presumed to be variceal bleeding, and she died
in hepatic failure two days later. Permission for autopsy was denied.

Comment; severe chronic active liver disease in a young womah with
hyperglobulinemia and a negative HBAg test suggest the "autoimmune"
type of chronic hepatitis, but none of the serologic markers of this
disease such as positive LE preps, ANA, Tatex fixation and BFP-syphilis
tests, were positive.
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Case II: Chronic Persistent Hepatitis -- HBAg Positive

This 26-year-old WF hematology technician first became il11 in
September 1970 with arthralgias of the elbows, knees and ankles but
with minimal digital stiffness. She consulted a private physician
who found that her LE prep, ANA and Tatex fixation tests were negative
but the SGOT was 400 Karmen units. A Tiver biopsy was reported to
show increased lymphocytes in the portal areas and in the sinusoids,
but no necrosis.

After a brief course of butazolidine the joint pains disappeared
and have not recurred. Her hepatitis was treated with daily prednisone
in unknown doses. She stopped the drug after several months because
of facial "mooning". At no time did the SGOT fall below 100 units.
Steroid therapy was resumed and discontinued several times largely
according to rather vague symptomatic indications -- mainly fatiguability.

There was no past history of other "lupoid" features such as
rashes, pleurisy, pericarditis, pneumonitis, unexplained fevers or
anemia. There was no family history of arthritis or liver disease.

When first seen at Parkland Hospital in October 1972, her physical
examination was completely normal. Specifically, there was no jaundice,
spider angiomas, hepatomegaly or splenomegaly, nor was there evidence
of arthritis. Her SGOT was 128 units, alkaline phosphatase 4.5 Bodansky
units and bilirubin 0.4 mg. %; by electrophoresis the total protein
was 7.1 gm. %, albumin 4.3 gm. and gamma globulin 1.4 gm. The HBAg
test was positive and found to be of subtype ad. Liver biopsy showed
a lymphocytic portal infiltrate, with minimal fibrosis and without
piecemeal necrosis of the periportal lobular parenchyma. The biopsy
was interpreted as showing chronic persistent hepatitis, and for
this reason further steroid therapy has been withheld without apparent
clinical deterioration. Repeat liver biopsy within the next year is
planned.

Comment; HBAg antigen of subtype ad has been identified in the .serum
of patients with uncomplicated acute hepatitis, in asymptomatic chronic
HBAg carriers (some of whom have normal Tliver biopsies) and patients
with chronic aggressive hepatitis (see Case 3) as well as chronic
persistent hepatitis as in this case. Clearly non-viral factors are
of great importance in determining the outcome of hepatitis B virus
infections.

Case III: Chronic Active Viral (HBAg positive) Hepatitis

This 23-year-old white female was jaundiced (physiologic?) shortly
after birth and her mother is said to have had hepatitis at that time.
However, the patient was in good health until late 1968 when she
developed unusual fatiguability while in the last year of nursing
school. Infectious mononucleosis was suspected but several "Mono-spot"
and heterophile tests were negative. No liver function tests were done.
In July 1969 she developed anorexia, nausea, vomiting and increased
lethargy and her SGOT was found to be 250 units. The Tiver edge was
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felt 2 cm below the costal margin and the spleen was palpable. She was
believed to have anicteric hepatitis. With bedrest the SGOT fell somewhat
but remained abnormal. Slides of a liver biopsy done in October 1969 were
sent to Dr. Gerald Klatskin who interpreted them as "suggestive of mildly
active post-necrotic cirrhosis", however, noted that the specimen was too
small for definitive diagnosis. On treatment with prednisone (50 mg/da)

the SGOT Tevels dropped to near normal. When the dose was reduced over
several months, the SGOT again rose to 150, whereupon azathioprine (100 mg/
day) was added. The effect of this treatment on the Tiver function tests is
not reported, but the drug was stopped when the WBC count fell to 800 per mm3.
A repeat liver biopsy in July 1971 again yielded a fragmented specimen with
evidence of "aggressive" inflammation and cirrhosis. At this time HBAg was
first tested, and found positive. Several LE cell tests were negative. The
SGOT was 202, albumin 4.4 gm, globulin 2.5 gm and total serum bilirubin

0.9 mg/100 m1. The DRL was negative.

On referral to PMH in December 1971 she complained of continued easy
fatiguability and depression but denied joint pains or other "lupoid"
symptoms. Physical examination revealed a few large spider angiomas on the
hands and arms, liver edge palpable 2 cm and spleen 4 cm below the costal
margin. Laboratory tests included SGOT 300, bilirubin 0.4, alkaline phos-
phatase 14.5 KA units, SPEP - total protein 7.0 gm, albumin 4.6 gm and gamma
globulin 1.0 gm. (Total serum globulins and gamma globulin have been normal
on each of several determinations since 1969.) HBAg was found to be subtype ad.

Since the SGOT had risen significantly since she stopped taking prednisone
several months earlier this drug was resumed in a dose of 40 mg QOD. Over
the next few months the SGOT gradually fell from 330 to 100 units. In March
1972 she developed mild polyuria and polydipsia and was found to have gluco-
suria and an elevated fasting blood sugar. For this reason azathioprine
(25 mg/day) was started and the dose of prednisone was reduced to 35 mg QOD
with subsidence of the glucosuria. The SGOT has fluctuated between 60 and
200 units since that time and symptoms of moderate fatiguability persist.
Larger doses of azathioprine (50 mg/day) have had no significant effect on
the transaminase levels. Because of a slowly declining platelet count,
Imuran was discontinued in July 1973. The platelet count remained Tow
(60-100,000/mm3), probably due to hypersplenism. Since there was no deterio-
ration of the clinical status or laboratory tests while off azathioprine,
the drug has not been restarted.

Comment: Conceivably this patient's Tiver disease could have begun with
perinatal HBAg infection, though she was well until age 20. Her mother's
serum, obtained in 1972, was negative for anti-HBAg antibody (tested by RIA)
suggesting (but not proving) that she has not had hepatitis B in the past.

Although chronic active Tiver disease among young females is character-
istically of the "lupoid" type, this patient lacked lupoid symptoms and was
HBAg-positive with negative LE cell tests and normal gamma globulin Tevels.
She 1is considered a case of chronic active viral hepatitis.
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Case IV: Chronic Active (Lupoid?) Hepatitis following Acute Viral
Hepatitis

This 32-year-old white male developed features of typical acute
viral hepatitis in March 1969 with complete clinical resolution after
an illness of approximately 6 weeks. Laboratory data from this time
are not available. He remained well until October 1969 when he had
a "relapse" of hepatitis with symptoms 1ike those of the original
attack but milder. Following this he failed to recover his normal
energy and appetite and Tost 20 Tbs. over the next several months.

In July 1970 because of progressive worsening of these symptoms he

was admitted to a local hospital for evaluation. Total serum bilirubin
was 4.0 mg %, SGOT 200, SGPT 180, ceph. floc. 4+ at 24 hrs., total

serum protein 7.3 gms. % and the serum protein electrophoresis was
reported to be "essentially normal". He was started on prednisone

15 mg t.i.d. with marked symptomatic improvement and complete correction
of the abnormal Tiver function tests. The steroid dose was gradually
reduced to 1 tablet daily and finally discontinued early in 1971.

In April 1971 he again became jaundiced with a serum bilirubin of

8 mg %. Prednisone was resumed in a daily dose of 5 mg but jaundice

and fatiguability persisted. For this reason a Tiver biopsy was done

in August 1971 and was reported to show "nodular cirrhosis". He was
then referred to PMH for further evaluation. He admitted having mild
stiffness of the fingers, elbows and right temporo-mandibular joint,

but no other "lupoid" symptoms. The family history was negative for
liver or connected tissue diseases. On examination he was mildly
jaundiced, had diffuse steroid acne over the chest and shoulders, and
the spleen tip was palpable. The Tiver was not enlarged and there

was nho ascites, edema, palmar erythema or spider angiomas. Anti-
nuclear antibody was positive (2+, diffuse) and the RA latex test

was negative. HBAg was negative. Liver function tests are shown

in the following table. Prednisone was increased to 60 mg QOD (a.m.)
and maintained at this level for the next 10 months with no complications
except the appearance of a slight "buffalo hump". He has been completely
asymptomatic since approximately 6 weeks after beginning alternate

day steroid therapy. Since July 1972 the dose has gradually been
reduced to the present 10 mg QOD without clear evidence of clinical

or biochemical relapse.

Comment; Corticosteroid therapy of chronic hepatitis is usually begun
with divided daily doses of the drug. This patient responded well to
prednisone taken on alternate days from the outset. The rather high
dose, remarkably well tolerated, was maintained for almost a year in
hope of achieving maximal suppression of hepatitis activity for as long
as possible. He has now been on a moderate dose (20 mg QOD) for 5
months with no evidence of resurgent disease. If he remains well, the
present dose (10 mg QOD) will be continued for at least another year,
dictated largely by intuition.



S

Bilirubin
(Total)

Alk. Phos.
(N1.20-82)

SGOT
(N1.70-55)

Albumin

Globulin

Prednisone
Dose

........... 1971 ==mmmmmmmmme e e 2] 972 e m e - 1973 -

8/28 9/21 10/23 12/16  3/24 4725 6/15 7/25 m\dw 11/21 2/1 6/6 7/6 9/24

4.2 2.1 1.5 1.2 1.1 1.3 1.4 1sb 1.2

250 161 90 87 111 100 100 100 98

500 103 55 48 71 52 50 27 27 20 50 25 62 20
(40) (40)  (40) (40)

3.6 4.2 3.5 3.9 5.0 4.2 4.7 4.2 4.1

4.0 3.6 2.9 3.1 2.8 2.9 2.1 2.2 2.7

60 50 »» 40 »>»>>>>>>> 30 > 20 — 15 - 10

Q0D QoD QoD Q0D QOD QOD QoD



10

1l

124

13.

14.

1.

REFERENCES

McCollum, R. W.: Statement of nomenclature. in Hepatitis and Blood
Transfusion. Edited by G. N. Vyas, H. A. Perkins, R. Schmid. New
York, New York, Grune and Stratton, 1972, pp XVII-XVIII

Desmet, V.:Chronic Hepatitis (including primary biliary cirrhosis)
in The Liver. edited by E. A. Gall, F. K. Mostafi. Baltimore, Md.,
Williams and Wilkins Co., 1973, p. 286

deGroote, J. et al.: A classification of chronic hepatitis. Lancet
2:626, 1968.

Gordon, I. et al.: Distribution of hepatitis B antigenic determinants
in different clinical forms of viral hepatitis. Personal Communica-
tion, 1972.

Gallagher, N. D. and S. J. M. Goulston: Persistent acute viral
hepatitis. Brit. Med. J. 1:906, 1962.

Becker, M. D. et al.: Prognosis of chronic persistent hepatitis.
Lancet 1:53, 1970.

Redeker, A. G.: Chronic viral hepatitis. 1in Hepatitis and Blood
Transfusion. Edited by G. N. Vyas, H. A. Perkins, R. Schmid. New
York, New York, Grune and Stratton, 1972, p. 55.

Vido, J. et al.: Zur prognose der Chronischen Hepatitis. I. Formen
und Entwichlungs stadien. Dtsch. med Wschr. 94:2215, 1969.

Selmair, H. et al.: Australia(SH)-Antigen-Befunde bei floriden und
ausgeheilten chronisch-persistierenden hepatitiden. Dtsch. med.
Wschr. 96:1908, 1971.

Fox, R. A. et al.: Hepatitis-associated antigen in chronic Tiver
disease. Lancet 2:609, 1969.

Kaboth, U.: Australia(SH)-Antigen-Befunde bei Labernranken und blutspen-
dern. Dtsch. med Wschr. 95:2157, 1970.

Kaplan, M. M., G. Grady.: Serum-hepatitis antigen in chronic hepatitis
and primary biliary cirrhosis. Lancet 1:159, 1971.

Reinicke, V. et al.: Hepatitis-associated antigen in chronic Tiver
disease. Lancet 2:141, 1970.

Vischer, T. L.: Australia antigen and autoantibodies in chronic
hepatitis. Brit. Med. J. 2:695, 1970.

Berg, P. A.: Hepatitis-assoziiertes Antigen (HAA): Klinische und
Immunologische Bedeutung. Klin. Wschr. 50:125, 1972.



16.

17

18.

19.

20.

21.

22,

23

24.

25.

2b

27 .

28.

29,

30.

3l.

32.

Grob, P. J. et al.: B4A and SH antigen in chronic hepatitis.
Gastroent. 61:91, 1971,

Blanchi, P. et al.: Occurrence of Australia antigen in chronic hepatitis
in Italy. Gastroent. 63:482, 1972.

Baggenstoss, A. H.: Chronic active liver disease: The range of
histologic lesions, their response to treatment, and evolution. Hum.
Path. 3:183, 1972.

Mackay, J. R. and S. Whittingham.: Autoimmune chronic hepatitis.
Postgrad. Med. J. 41:72, 1967.

Mistilis, S. P. et al.: Natural History of Active Chronic Hepatitis.
I. Clinical features, course, diagnostic criteria, morbidity, mortality
and survival. Aust. Ann. Med. 17:214, 1968.

Boyer, J. L. and G. Klatskin: Pattern of necrosis in acute viral
hepatitis. New Eng. J. Med. 283:1063, 1970.

Nefzger, M. D., T. C. Chalmers: Treatment of acute infectious hepatitis;
a 10 year follow up of the effects of diet and rest. Amer. J. Med.
35:299, 1963.

Andersen, J.: Viral hepatitis: a follow up study of 373 notified cases
in OsTo 1949-53. Acta Med. Scand. 182:691, 1967.

Boyer, J. L.: The clinical and histologic spectrum of acute viral
hepatitis. in Hepatitis and Blood Transfusion. Edited by G. N. Vyas,
H. A. Perkins, R. Schmid. New York, New York, Grune and Stratton,
1972, p. 43.

Gocke, D. J., N. B. Kavey: Hepatitis antigen: Correlation with disease
and rejectivity of blood-donors. Lancet 1:1055, 1969.

Dudley, F. J.et al.: Serum autoantibodies and immunoglobulins in hepatitis-

associated antigen (HAA)-positive and -negative liver disease. Gut
14:360, 1973.

Wright, R. et al.: Australia antigen in acute and chronic Tiver
disease. Lancet 2:117, 1969.

Bulkley, B. et al.: Distinctions in chronic active hepatitis based
on circulating HAA. Lancet 2:1323, 1970.

Gitnick, G. L. et al.: Australia antigen in chronic active liver
disease with cirrhosis. Lancet 2:285, 1969.

Hadziyannis, S. J. et al.: Hepatitis-associated antigen in chronic
1iver disease. Lancet 2:100, 1970.

Matthews, J. W. and I. R. Mackay.: Australia antigen in chronic
hepatitis in Australia. Brit. Med. J. 1:259, 1970.

Prince, A. M. et al.: S.H. antigen and chronic liver disease
Lancet 2:717, 1970.



33,

34.

35

36.

37.

38.

39«

40.

41.

42.

43.
44,

45,

46.

47.

48.

49.

50.

Velasco, M. and R. Katz: Hepatitis associated antigen in chronic
liver disease. Lancet 1:779, 1970.

Haas, R. et al.: Australian antigen and antinuclear antibodies in
chronic active “hepatitis. Personal Communication, 1972.

Cooksley, W. G. et al.: Australia antigen in active chronic hepatitis
in Australia. Aust. NZ J. Med. 3:261, 1972.

Wright, R. The Australia antigen in chronic active hepatitis.
Proc. Roy. Soc. Med. 64:276, 1971.

Nie]sen,'d. 0. et al: Incidence and meaning of persistence of Australia
antigen in patients with acute viral hepatitis: Development of chronic
hepatitis. New Eng. J. Med. 285:-157, 1971.

Mackay, J. R.: Lupoid hepatitis and primary biliary cirrhosis: Auto-
immune disease of the Tiver. Bull. Rheum. Dis. 18:487, 1968.

Joske, R. A. and W. E. King.: The LE cell phenomenon in active chronic

‘viral hepatitis. Lancet 2:477, 1955.

Bearn, A. G. et al.: The problem of chronic Tiver disease in young
women. Amer. J. Med. 21:3, 1956.

MacLachlan, M. J. et al.: Chronic active ("lupoid") hepatitis. Ann.
Intern. Med. 62:425, 1965.

Bartholomew, L. G. et al: Hepatitis and cirrhosis in women with positive

clot tests for lupus erythematosis. New Eng. J. Med. 259:947, 1958.
Reynolds, T. B. et al.: Lupoid hepatitis. Amer. J. Med. 61:650, 1964.

Page, A. R. and R. A. Good: Plasma cell hepatitis with special at-
tention to steroid therapy. J. Dis. Child. 99:288, 1960.

Jones, W. A. and B. Castleman: Liver disease in young women with hyper-
globulinemia. Amer. J. Path. 40:315, 1962.

DuBois, E. L. (Ed.) Lupus Erythematosus. New York. Blakiston Div. of
McGraw Hill. 1966 p. 241.

Harvey, A. M. et al.: Systemic Tupus erythematosus: Review of the
lTiterature and clinical analysis of 138 cases. Medicine 33:291, 1954.

Kofman, S. et al.: Apparent hepatic dysfunction in lupus erythematosus.
Arch. Intern. Med. 95:669, 1955.

Sarkany, J. Juvenile cirrhosis and allergic capillaritis of the skin.
Lancet 2:666, 1966.

Benner, E. J. et al.: Chronic active hepatitis with lupus nephritis.
Ann. Intern. Med. 68:405, 1968.



51.

52.

53.

54,

95.

26

67

58.

9.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

Gabiani, G. et al.: Human smooth muscle autoantibody. Amer. J.
Path. 72:473, 1973.

Johnson, G. D.: Antibodies to smooth muscle in patients with liver
disease. Lancet 2:878, 1965.

Whittingham, S. et al.: Smooth muscle autoantibody in "autoimmune"
hepatitis. Gastroent. 51:499, 1966.

Wright, R.: Distinctions in chronic active hepatitis based on cir-
culating HAA. Lancet 1:184, 1971.

Sherlock, S. et al.: Chronic Tiver disease and primary liver-cell
cancer with hepatitis-associated (Australia) antigen in serum.
Lancet 1:1243, 1970.

Sennekamp, J. et al.: Australia antigen und antinuklean faktorer.
Dtsch. med Wschr 96:1540, 1971.

Dudley, F. et al.: Natural history of HAA-positive chronic liver
disease. Lancet 2:1388, 1972.

Finlayson, N.D.C. et al.: Interrelationships of hepatitis B antigen
and autoantibodies in chronic idiopathis liver disease. Gastroent.
63:646, 1972.

Vernace, S. et al.: Immune reactions and HAA in chronic aggressive
hepatitis. Gastroent. 60:182, 1971 (abstr.).

Soloway, R. D. et al.: "Lupoid" hepatitis, a non-entity in the spectrum

of chronic active liver disease. Gastroent. 63:458, 1972.

Reynolds, T. B. Recurring jaundice associated with ingestion of a
laxative "Dialose-Plus". Gastroent. 56:418, 1964 (abstr.).

Reynolds, T. B.: Recurring jaundice associated with ingestion of
a laxative "Dialose-Plus". Gastroent. 56:418, 1969.

Reynolds, T. B.: Puzzling Jaundice. JAMA 211:86, 1970.

Reynolds, T. B. and A. G. Redeker: Oxyphenisatin and jaundice.
JAMA 213:2273, 1970.

Reynolds, T. B. et al.: Chronic active and Tupoid hepatitis caused
by a Taxative oxyphenisatin. New Eng. J. Med. 285:813, 1971.

McHardy, G. and L. A. Balart: Jaundice and oxyphenisatin. JAMA
211:83, 1970.

Pearson, A. J. A. et al.: Jaundice due to oxyphenisatin. Lancet
1:994, 1971.

Goldstein, G. B. et al.: Drug-induced active chronic hepatitis.
Am. J. Dig. Dis. 18:177, 1973.

Gjone, E. et al.: Azathioprine treatment in active chronic hepatitis.
Acta Med. Scand. 193:109, 1973.



70.

71«

I

73.

74.

75.

/6.

17,

/8.

79.

80.

8l.

82.

83.

84.

85.

86.

Mistilis, S. P. and C.R.B. Blackburn: Active chronic hepatitis.
Amer. J. Med. 48:484, 1970.

Dujorne, C. A. and D. W. Shoeman.:Toxicity of hepatotoxic Taxative
preparations in tissue culture, and excretion in bile in man. Clin.
Pharmacol. Ther. 13:602, 1972.

Summerskill, W.H.J.: Chronic active liver disease: Evaluation and
Treatment. Viewpoints on Dig. Dis. 5: No. 3, 1973.

Hoyumpa, A. M. and A. M. Connell: Methyldopa hepatitis: report of
3 cases. Amer. J. Dig. Dis. 18:213, 1973.

McIntyre, N. and P. J. Scheuer: Chronic hepatitis. Scand. J.
Gastroent. 6:671, 1971.

Poulsen, H. and P. Christoffersen: Abnormal bile duct epithelium 1in
chronic aggressive hepatitis and cirrhosis. Human Pathol. 3:217, 1972.

Walker, J. G. and D. Doniach: Occurrence and distribution of tissue
antibodies in liver diseases. 1in Immunology of the Liver. Ed. M.
Smith, R. Williams. Philadelphia, Penna., F. A. Davis Co., 1971, p. 55.

Rodes, J. et al.: Chronic active hepatitis with features of primary
biliary cirrhosis. Lancet 1:1184, 1971.

Sherlock, S. The immunology of liver disease. Amer. J. Med, 49:693,
1970.

Sternlieb, I. and I. H. Scheinberg: Chronic hepatitis as a first
manifestation of Wilson's disease. Ann. Intern. Med. 75:59, 1972.

Benson, G.: Lysosomal defect of hepatic copper excretion in Wilson's
disease. Gastroent. 64:153, 1973 (abstr.).

Lang, J. et al.: Die behandlung der chronisch-aggressiven hepatitis
mit D-Penicillamin. Dtsch. med Wschr. 96:139, 1971.

Geall, M. A. et al.: A controlled tiral of prednisone and azathioprine
in active chronic hepatitis. in Immunology of the Liver, Ed. M. Smith,
R. Williams. Philadelphia, Penna. F. A. %aV1s Co., 197T.

Mistilis, S. P. Natural History of Active Chronic Hepatitis. II.
Pathology, pathogenesis and clinico-pathological correlation. Aust.
Ann. Med. 17:277, 1968.

Alpert, L. J. and R. Vetencourt: Chronic Hepatitis: A clinicopathologic
study of 75 cases. Arch. Path. 88:593, 1969.

Mackay, J. R.: The prognoses of chronic hepatitis. Ann. Int. Med.
77:649, 1972.

Doniach, D. and J. G. Walker: A unified concept of autoimmune hepatitis.
Lancet 1:813, 1969.



87. Lee, A.K.Y.: Auto-antibodies in cirrhosis and hepatocellular carcinoma.
Aust. NZ J. Med. 3:268, 1973.

88. Editorial: Clarity and confusion in active chronic hepatitis. Brit.
Med. J. 4:126, 1971.

89. Doniach, D. et al.: "Autoallergic" hepatitis. New Eng. J. Med. 282:86,
1970.

90. Klatskin, G.: Subacute hepatic necrosis and postnecrotic cirrhosis
due to anicteric infections with the hepatitis virus. Amer. J. Med.
252333, 1983,

91. Williams, R.: in Immunology of the Liver. Ed. M. Smith, R. Williams.
Philadelphia, Penna., F. A. Davis Co., 1971.

92. Mackay, J. R. and P. J. Morris: Association of autoi-mune active chronic
hepatitis with HL-A 1, 8. Lancet 2:793, 1972.

93. Mackay, J. R. and H. Popper: Immunopathogenesis of chronic hepatitis:
A review. Aust. NZ J. Med. 1:79, 1973.

94. Meyer zum Buschenfelde, K. H. and F. K. Kossling: Characterization and
isolation of liver specific proteins in different species: Their im-
portance for experimental models and in diagnosis of chronic hepatitis.
in Immunology of the Liver. Ed. M. Smith, R. Williams. Philadelphia,
Penna., F. A. Davis Co., 1971, p. 169.

95. Nowoslawski, A. et al.: Tissue localization of Australia antigen
immune complexes in acute and chronic hepatitis. Amer. J. Path.
68:31, 1972.

96. Hadziyannis, S. et al.: Cytoplasmic localisation of Australia antigen
in the Tiver. Lancet 1:976, 1972.

97. Svec, K. N.: Immunopathologic studies of systemic Tupus erythematosus.
J. Clin. Invest. 46:558, 1967

98. Paronetto, F. et al.: Immunologic studies in patients with chronic active
hepatitis and primary biliary cirrhosis. I. Cytotoxic activity and
binding of sera to human Tiver cells grown in tissue culture. Proc.

Soc. Exp. Biol. Med. 143:756, 1973.

99. Good, R. A. and A. R. Page: Fatal complications of virus hepatitis in
two patients with agamma globulinemia. Amer. J. Med. 29:804, 1960.

100. Gocke, D. J. et al.: Association between polyarteritis and Australia
antigen. Lancet 2:1149, 1970.

101. Combes, B. et al.: Glomerulonephritis with deposition of Australia
antigen-antibody complexes in glomerular basement membrane. Lancet
2:234, 1971.



102.

103.

104.

105,

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Prince, A. M. and C. Trepo: Role of immune complexes involving SH
antigen in pathogenesis of chronic active hepatitis and polyarteritis
nodosa. Lancet 1:1309,1971.

Zlotnick, A and G. P. Rodran: Immunoelectrophoresis of serum in
"Tupoid" hepatitis. Proc. Soc. Exp. Biol. Med. 109:742, 1962.

Blaker, F. et al.: Quantitative komplement analyser (C'3) mit der
radialen immunodiffusion bei erkrankungen mit gestorter immunitatslage.
Dtsch. med. Wschr. 39:1978, 1969. ;

Mackay, I. R. et al.: Autoimmune hepatitis. Ann. N. Y. Acad. Sci.
124:767, 1965.

Townes, A. S.: Topics in Clinical Medicine - Corplement ievels in
disease. Johns Hopkins Med. J. 120:337, 1967.

Pagaltsos, A. P. et al.: Serum total haemolytic complement in Tliver
disease. 1in Immunology of the Liver. Ed. M. Smith, R. Williams.
Philadelphia, Penna, F. A. Davis Co., 1971. p. 93.

Potter, B. J. et al.: Serum complement in chronic liver disease.
Gut 14:451, 1973

Finlayson, N. D. C. Significance of serum complement levels in chronic
liver disease. Gastroent. 63:653, 1972.

Petz, L. D.: Variable mechanisms for low serum-complement in liver
disease. Lancet 2:1033, 1971.

Sheiffarth, F, et al.: Studies concerning the importance of mononuclear
cells in the development of experimental hepatitis. J. Immunol.
98:396, 1967.

Maclaurin, B. P. and J. A. Humm: Immunological induction of hepatitis
in rats. Proc. Univ. Otago Med School 46:75, 1968.

Smith, M. G. M. et al.: Leukocyte migration in active chronic hepatitis
and primary biliary cirrhosis. in Immunology of the Liver. Ed. M. Smith,
R. Williams. Philadelphia, Penna., F. A. Davis Co., 1971. p. 135.

Chen, T. et al.: Sensitized lymphocyte and hepatic fibrogenesis.
Gastroent. 65:532, 1973 (abstr.).

Dudley, F. J. et al.: Cellular immunity and hepatitis-associated
Australia antigen liver disease. Lancet 1:723, 1972.

Mackay, I. R. and J. J. Wood: The course and treatment of Tupoid
hepatitis. Gastroent. 45:4, 1963.

Read, A. E. et al.: Active "juvenile" cirrhosis considered as part
of a systemic disease and the effect of corticosteroid therapy.
Gut 4:378, 1963.

Page, A. R. et al.: Long term results of therapy in patients with
chronic Tiver disease associated with hypergammaglobulinemia. Amer.
J. Med. 47:765, 1969.



119,

120.

121.

122.

123,

124.

125,

126.

127.

128.

129

130,

131.

132.

133.

134.
135.

Willcox, R. G., K. J. Isselbacher. Chronic liver disease in young
people. Amer. J. Med. 21:3, 1956.

Willcox, R. G., K. J. Isselbacher: Chronic liver disease in young
people. Amer. J. Med. 30:185, 1961.

Kern, F. et al.: The treatment of chronic hepatitis with adrenal
cortical hormones. Amer. J. Med. 35:310, 1963.

Mistilis, S. P. and L. Schiff: Steroid therapy in chronic hepatitis.
Arch. Int. Med. 113:54, 1964.

Cook, G. C. et al. Controlled prospective trial of corticosteroid
therapy in active chronic hepatitis. Quart. J. Med. 40:159, 1971.

Copenhagen Study Group for Liver Diseases. A controlled tril of
prednisone treatment in cirrhosis. Effect of prednisone on the survival
of patients with cirrhosis of the liver. Lancet 1:119, 1969.

Dameshek, W., Schwartz, R.: Treatment of certain "autoimmune"
diseases with antimetabolites; a preliminary report. Trans. Assoc.
Amer. Physicians 73:113, 1960.

Mackay, J. R. et al.: Treatment of active chronic hepatitis and Tupoid
hepatitis with 6-mercaptopurine and azathioprine. Lancet 1:899, 1964,

Gros, von H. and K. Zwirner. Immunodepressoriche therapie der chronisch-
aggressiven hepatitis. Munch. Med. Wschr. 111:2481, 1969.

Ranek, L. et al.: The effects of azathioprine in patients with cirrhosis
of the liver. Scand. J. Gastroent. Suppl. 7:49, 1970.

Mistilis, S. P. and C.R.B. Blackburn: The treatment of active chronic
hepatitis with 6-MP and azathioprine. Aust. Ann. Med. 16:305, 1967.

Starzl, T. E. et al.: Factors determining short- and long-term survival
after orthotopic Tiver homotransplantation in the dog. Surgery 58:
131, 1965.

Mackay, J. R. Chronic hepatitis. Can. Med. Assn. J. 106:519, 1972.

Murray-Lyon, J. M.: Controlled trial of prednisone and azathioprine
in active chronic hepatitis. Lancet 1:735, 1973.

Powell, L. W. and E. Axelsen: Corticosteroids in liver disease;
studies on the biological conversion of prednisone to prednisolone
and plasma protein binding. Gut 13:690, 1972,

Elion, G. B.: Proc. Roy. Soc. Med. 65:257, 1972.
Mitchell, C. G. et al.: Serum immunosuppressive activity due to

azathioprine and its relation to hepatic function after Tiver trans-
plantation. Lancet 1:1196, 1970.



138,

137,

138.

139.

140.

141.

142.

143.

144,

145,

146.

147.

Bach, J. F. Proc. Roy. Soc. Med. 65:260, 1972.

Whelan, G. and S. Sherlock: Immunosuppressive activity in patients with
active chronic hepatitis and primary biliary cirrhosis treated with
azathioprine. Gut 13:907, 1972.

Phillipson, R. et al.: Vergleichende untersuchungen, etc. Klin.
Wschr. 47:524, 1969.

Gateau, P. et al.: Essai de traitment des hepatites chroniques par 1la
globuline anti-thymocyte. Presse Med. 79:51, 1971.

Trepel, F.: Therapieversuche mit antilymphocyterserum bei auto-
aggressionskrankheiten des menschen (case described in addendum)
K1in. Wschr. 46:856, 1968.

Harter, J. G. et al.: Studies on intermittant corticosteroid dosage
regimen. New Eng. J. Med. 269:591, 1963,

MacGregor, R. R. et al.: Alternate-day prednisone therapy. New Eng.
J. Med. 280:1427, 1969.

Adams, D. A. et al.: Adrenocorticol function during intermittent
corticosteroid therapy. Ann, Int. Med. 64:542, 1966.

Rabhan, N. B.: Pituitary-adrenal suppression and Cushing's syndrome
after intermittent desamethasone therapy. Ann. Int. Med. 69:1141, 1968.

Williams, R. and B. Billing: Action of steroid therapy in jaundice.
Lancet 2:392, 1961.

Hasch, E. et al.: Albumin synthesis rate as a measure of liver
function in patients with cirrhosis. Acta Med. Scand. 182:83, 1967.

Rothschild, M. A. et al.: Albumin synthesis. New Eng. J. Med. 286:
748, 1972.



