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Less Well Recognized Features of Hepatitis A Infection

1. Prolonged intrahepatic cholestasis
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Peak serum bilirubin levels (c/osed circles) and durstion
of jsundice (open circles) in the six patients with cholestatic hepati-
tis A. Vertical lines represent mean values (squares). X 1 SD, seen
in & large group of patients with icteric viral hepatitis (2).

From Gordon et al, Ann. Intern. Med. 101:635, 1984

Gordon, S. C., Reddy, K. R., Schiff, L. and Schiff, E. R. Prolonged intra-

hepatic cholestasis secondary to acute hepatitis A. Ann. Intern. Med.
101:635-637, 1984.



2. Pattern of remission and exacerbation of symptoms and liver tests
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Laboratory data for case 1. Dashed line (-—) indicates normal cut-off for each test.

From Jacobsen et al, J. Med. Virol. 16:163, 1985

Jacobson, I. A., Nath, B. J. and Dienstag, J. L. Relapsing viral hepatitis
type A. J. Med. Virol. 16:163-169, 1985.



3. Serum enzyme elevations may persist for months, rarely for as long as a
year, but they always appear to resolve

Routenberg, J. A., Dienstag, J. L., Harrison, W. 0., et al. Foodborne
outbreak of hepatitis A: clinical and laboratory features of acute and
protracted illness. Am. J. Med. Sci. 278:123-131, 1979.

Kao, H. W., Ashcavai, M., and Redeker, A. G. The persistence of hepatitis A
IgM antibody after clinical acute hepatitis A. Hepatology 4:933-936, 1984.

4. Extrahepatic manifestations occur
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Clinical and Laboratory Features of Patients with Hepati-
tis-A-Related Arthritis®

Patient 1 Patient 2

Age, yrs 26 26
Sex F F
Interval from onset of

hepatitis to arthritis,

mos 4.5 4.0
Tender hepatomegaly + +
Sites of arthritis Knees, ankles  Ankles, subtalar

Jjoints, metatarsal-
phalangeal joints

Cutaneous vasculitis + -
Aspartate aminotransferase, U/L

Initial 3000 1980

At onset of arthritis 708 74
IgM anti-hepatitis A virus

Initial + -+

At onset of arthritis + +
Cryocrit, % 43 8.6
18G, UL ¢ 318 20.7
IgM, UL ¢ 5.6 35
Rheumatoid factor 1:160 1:640

* Negative or normal tests included antinuclear antibody, anti-DNA, snti-Sm,
anti-ribonucleoprotein, C), CHy. IgA. hepatitis B surface antigen, anti-hepatitis
B core antigen, anti-Epstein-Barr virus capsid antigen and early antigen, anti<y-

us, h phile snuibody, ptolysin, VDRL. protime, partial
thromboplastin time, serum copper, and ceruloplasmin.

4 Normal. 142 U/L

3 Normal, 3.2 U/L.

From Inman et al, Ann. Intern. Med. 105:700, 1986

Rash, arthralgias
Arthritis, vasculitis, cryoglobulinemia

Inman, R. D., Hodge, M., et al. Arthritis, vasculitis and cryoglobulinemia

associated with relapsing hepatitis A virus infecti
105: 7000508, Lads" us infection. Ann. Intern. Med.
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Features of Serum Sickness in the Prodrome of
Viral Hepatitis (E.A., July, 1967).

The shaded area indicates the normal range here and in
other figures.
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From Alpert et al, New Engl. J. Med.

oTeee uTt
iea. stMT
4. StMTITIS uvee
»sof - . L
sof -
a . -
wf ° 3
nE 3 L
.
s H s |k
"t M
. . : r
ROE = )
crq .
toermoms 'Mf " : ° P e
wof - v =
o s
Lld . b

el L a4
ACUTE  COMALONCENT  MDe
SrasToms of "o v sxwwess’

C1q Serum Concentration in Patients with Acute

Hepatitis.
OTHER ACUTE
VIRAL REMTITIS iR b
so +
.
™ -
ce . l —
(mg/100/7m1) .
ast 3 . ]
wf ° L4 . |k
ks 1
It o i +
=

» L s
ACUTE  COMMLESCENT  mONE
SruPTONS OF °SEMN SCARESS®

C4 (B1E) Serum Concentration in Patients with

Acute Hepatitis.

285:185, 1971



Alpert, E., Isselbacher, K. J. and Schur, P. H. The pathogenesis of arth-
ritis associated with viral hepatitis: Complement-component studies. New
Engl. J. Med. 285:185-189, 1971.
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associated with Australia antigen. Ann. Intern. Med. 75:29-33, 1971.
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1974,

Wands, J. R., Mann, E., Alpert, E. and Isselbacher, K. J. The pathogenesis
of arthritis associated with acute hepatitis-B surface antigen-positive
hepatitis. Complement activation and characterization of circulating immune
complexes. J. Clin. Invest. 55:930-936, 1975.
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Serial clinical and bio-
chemical fikdings in Patient 1 (feff)
and Patient 2 (righf) with urticaria
during early acute type-B viral hep-
atitis. Serum aspartate amino-
transferase (glutamic oxalacetic
transaminase, SGOT) is given in in-
ternational units (IU). Normal com-
plement levels are 150 to 250
units for total hemolytic comple-
ment (CH50). 55 to 120 mg/dI for
C3, and 20 to 50 mg/dI for C4.

From Dienstag et al, Ann. Intern. Med. 89:34, 1978.



Findings Consistent with | Complex Disesse in Two
Patients with Urticaris and Acuts Hepastitis B
Patient 1 Patient 2
Skin morphologi C Cutaneous
findings necrotizing necrotizing
venulitis venulitis
Complement levels 1CHS0, | C3, 1 CHS0, | C3,
i ic4
Alternative complement
activation + + -
Detection by IgM, C3, fibrin, IgM, C3, fibrin,
immunofluorescence HBsAg® HBsAg
in involved
cutaneous vessels
Cryoprecipitable 18G, HBsAg HBsAg :
circulating immune (20-nm spheres), (Dane particles,
complexes anti-HBs 20-nm spheres,
20-nm tubules),
anti-HBst
® Inad tissue ined to test .
1 Anu-HBs was not & d by rad . but aggregatss of
HBsAg surrounded by ibody were visual by electron Py In

the cryoprecipitate.

From Dienstag et al, Ann. Intern. Med. 89:34, 1978

Dienstag, J. L., Rhodes, A. R., Bhan, A. K., et al. Urticaria associated
with acute viral hepatitis type B. Studies of pathogenesis. Ann. Intern.
Med. 89:34-40, 1978.
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From Bamber et al, Gut 24:561, 1983



Periarteritis-Vasculitis
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PRESENTING MANIFESTATIONS OF VASCULITIS
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From Sergent et al, Medicine 55:1, 1976



LIVER FUNCTION TESTS (ADMISSION)
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Hepatic enzyme studies on admission in
patients with generalized necrotizing vasculitis. JU =
international units.

From Sergent et al, Medicine 55:1, 1976
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Pathol. 90:619-632, 1978.
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Renal Disease in Hepatitis
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Combes, B., Stastny, P., Shorey, J., et al. Glomerulonephritis with depo-
sition of Australia antigen-antibody complexes in glomerular basement
membrane. Lancet ii:234-237, 1971.

Myers, B. D., Griffel, B., Naveh, D., et al. Membrano-proliferative glome-
rulonephritis associated with persistent viral hepatitis. Am. J. Clin.
Pathol. 59:222-228, 1973.

Vos, G. H., Grobbelaar, B. G. and Milner, L. V. A possible relationship
between persistent hepatitis B antigenaemia and renal disease in Southern
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SERUM HB,AZ AND ANTI-HB, AND GLOMERULAR HB,AZ-IMMUNE COMPLEXES IN 32 CASES OF G.N. IN CHILDREN

Serum samples Kidney-biopsy specimens (po. of positives)
Histological diagnosis No. of | (mo- of positives)
of G.N. type cases 0
HB.Ag | Ji5° [ HB.As IsG IsM IsA 8.C
End ill liferative .. 13 2 2 2 13(+) 13 (+) T(+) 13(+)
h;en‘:l;-rs;m.;yroz;:nﬁ" »e 15 10 12 12 15(+-++4) 15 (+=++) 15 (+) 15 (++)
End d extracapillary
lilzr:;ve “GIP s ot 2 2 2 2 2(++) 2(+++4) 2(+-++4) 2(++)
Membranous .. o . 2 2 2 2 2(+++) 2(+++) 2(++4) 2(++4)

‘The approximate amount of deposit ranges from + to + + +.

From Brzosko et al, Lancet ii:477, 1974

Comparison of data on routine tests for HBsAg positivity
in glomerulonephrits.

HBsAg positivities

sera kidney biopsies
ined/positi ined/positive
No. % No. %
Conte [1975) o 722 3
Guardia [1975]) 105/8 7.8 N.D.
Powell [1977) 21/3 142 N.D.
Vos [1973] 182/37 203 N.D.
Brzosko [1974)* 32/16  50.0 32/18 56.2
Lagrue [1974]* 161/10 6.8 N.D.
Nagy [1978]* 196/32 16.3 196/33 16.8

N. D. = not done
* Only cases of immune complex glomerulonephritis were consid-
ered.

From Nagy et al, Clin. Nephrol. 12:109, 1979
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IMMUNOFLUORESCENT ANTIBODIES® IN GLOMERULI OF
PATIENTS WITH MEMBRANOUS NEPHROPATHY

Pauentno. | IgG | IgA | IgM | 31C | Fibninogen | HB,Ag
1 N.D. N.D. N.D. N.D. N.D. N.D.
2 ++ - + - + -
3 ‘e - - + - -
4 ++ - - + - -
5 N.D N.D. N.D. N.D. N.D. N.D.
6 + + + + - -
7 N - ++ - -
8 ++ | = - + = .
9 ++ - - + - -

10 +44 + - ++ - -
n ++ + + - - =
. N

*The reactions are graded—10+ + +.
N.p.=not done.

From Takekoshi et al, Lancet ii:1065, 1978

Immunofluorescence in the Kidney of the Two
Patients with the Nephrotic Syndrome in Whom Pathologi-
cal Examination Showed Membranous Glomerulonephritis.

Case GRANULAR D2POSITION ALONG GLOMERULAR CAPILLARY WALLS DeTECTED
No BY |MMUNOFLUORESCENCE

18G IgA IgM BIC  HBeAg® HBsAgt HBcAgt

1 ++4+ 4+ - ++  ++4 - -
2 ++ +  Trace ++  +++ - -

“HBeAg was stained by the specifically purified human antibody against small molec-
ular (free) HBeAg with

+HBsAg was stained by the rabbit anti-HBs, & HBcAg by the human anti-HBc labeled
with fluorescein sothiocyanste. ¥

From Takekoshi et al, New Engl. J. Med. 300:814, 1979

Immune Complexes of Hepatitis B Virus Antigens in Kidney Biopsies From Children
With Nephrotic Syndrome and/or Glomerulonephritis

HBsAg
-+
Glomerulonephritis form HBaAg HBcAg HBcAg Total
Ditfuse membranous glomerulopathy 7/23* 8/23 6/23 21/23
Ditfuse membranoproliferative glomerulonephritis 1/3 0/3 0/3 1/3
Diffuse mesangial proliferative glomerulonephritis 2/11 0/11 0/11 2/1
Diffuse extracapillary glomerulonephritis 0/3 0/3 0/3 0/3
Focal proliferative and sclerosing glomerulonephritis  0/16 0/16 0/16 0/16
Different glomerulonephritis forms in
Systemic lupus 0/2 0/2 0/2 0/2
Schonlein-Henoch's purpura 0/3 0/3 0/3 0/3
Alpori's syndrome 0/1 0/1 0/1 0/1
Minimal glomerular change 0/36 0/36 0/36 0/36
Total 10/98 8/88 6/98 24/88

* Number of cases positive/number of cases lested.

From Slusarczyk et al, Am. J. Pathol. 98:29, 1980



13

A Y Nepivolc syndrome

SV Persistert proterurio

B2 Unne proten free
¢ HBsAg powhve (frstossoy)
« Renol bopsy

Caoses
“NWRNONRO RIS EARAIB S EINNNRNN

W

RTINS IS AN Metongiol proldenatve GN

GV Vovavavav.as] ol o GN
SSANISISNNS

X

5N AVAVAVAVAVAVAVAVAVAVATAVAVAVAvaY |
A RN AV AV AV A VA VA VA VAa VeV VAV
- ST

s

o

0 20 0 W S & n ®
Months.

Course of hepatitis B virus associated
glomerulonephritis.

From Wiggelinkhuizen et al, Arch. Dis. Child. 58:488, 1983
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CASE 6

1971 " T1973 T 1975 T1977 1979

Clinical courses of six children with membranous glomeru-
lonephritis. W, period of nephrotic syndrome; B, abnormal proteinuria,
and (0, no urinary abnormalities; B (under the main columns), period
of abnormal liver function tests. Arrows indicate the time of the }J-
renal biopsy that was evaluated in the present study.

IMMUNOPATHOLOGY IN GLOMERULI OF PATIENTS WITH MEMBRANOUS GLOMERULONEPHRITIS®

Patient Granular deposits along glomerular capillary walls Electron mlmP‘c

no. HBsAg HBcAg HBeAg 4G LA 1M pC findings

1 - - = + = - - Regression

2 - - - - - - - Regression

3 + - + + - + + Active

4 - - + + - + + Active

b - - + + - + + Active

6 - - + + - + + Active

“ Symbols: +, present ; —, not present.

From Ito et al, Lab. Invest. 44:214, 1981

Brzosko, W. J., Krawczynski, K., Nazarewicz, T., et al. Glomerulonephritis
associated with hepatitis-B surface antigen immune complexes in children.
Lancet ii:477-482, 1974.

Lagrue, G., Etievant, M. F., Sylvestre, R. and Hirbec, G. Antigene Australie
(Hg-HB) et glomerulonephrites. La Nouvelle Presse medicale 3:1870-1872,
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Kohler, P. F., Cronin, R. E., Hammond, W. S., et al. Chronic membranous
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Ann. Intern. Med. 81:448-451, 1974.
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Renal bio'psy findings in patients with acute viral hepatitis

Electron microscopy

Patient miclr.izhl i Immunofluorescent microscopy® Z = Endothelial cell Fool
Seery 1gG IgM IgA B1-C thickening and Hyperplasia Cytoplasmic ~ process

. granular deposits inclusions fusion

1KZ< Focal ,

- 2Mwd Focal ++ +++ + + Focal Moderate + Fm
-3BB Focal ++ +++ + + Focal Marked + Foc i
-4CT Focal +++ +++ + + Focal Moderate + Mmm:l

5 FMc Slight ++ +++ + + Focal Moderate + Rﬂ
6 RM Focal + ++ ++ + Focal Slight + Focal ;
7CJ Minimal + + - . o Minimal Normal + Norma

8 Refers to increase in PAS-positive material in mesangial area. N
b Fluorescence is graded 1 to 44 on the basis of intensity and extent of distribution.
¢ Tissue available for light microscopy only. -

4 No glomeruli present in

From Eknoyan et

p fori

luorescel

al, Kidney Intern. 1:413, 1972

immune Deposits in Kidney Glomeruli in HBV Positive and
HBV Negative Patients

HBsAg-*
Postitive Cases:
ig+C3 HBsAg-
(With HBsAg In Negative Cases:
Uver Pathology Total Glomerul) ig+C3
Acute fatal hepatitis. fulminant he-
patitis, and subacute hepatitis 14/89 12(9)/37 2/22
Chronic aggressive hepatitis 10716 8(4)/8 2/8
Liver cirrthosis 8/24 8(3)/10 0/14
Total 32/99 28(16)/55 4744

*HBsAg indicates hepatitis B surface antigen.

From Morzycka et al, Arch, Pathol. Lab. Med. 103:38, 1979

study, grading is for interstitial vessels (see text).
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Gmu; 2 2/2 (100) 317 (42°8) 516 (83) l:.’:’(l%g?)
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Coatrols o3 03 o3 o3
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Aplastic Anemia
Over 200 cases of aplastic anemia following hepatitis. Relatively few
have had complete serological studies for hepatitis viruses.

In best studied group, non-A, non-B agents were probably involved in at
least 13 of the 16 cases studied.
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Clinical and Laboratory Features of Pati with Aplastic A la Following Hepatitis
Time between Alkaline Hopatitis A
Patient Age Hepatitis and Bilirubin® AT Phosphatase? Hepatiis B Vireg Virus
Number () Sex Aplasia (wk) (mg/dl) (W/ker) (U/Mer) WBaAg  AnFHBC AntiHbe ) Ant-CMVS
u9s 3 M 7 1.6 22 99 - = + - + -
SG 5. M 20 0.9 212 104 - S - - - -
023 24 M 4 76 208 103 - = + - + =
066 27 M 18 18 217 30 - = - - + v
055 12 M 3 14 5 82 - + + - + -
005 26 M 28 14 20 15 - + + - + -
12 17 M 13 08 14 77 - + + - + -
014 18 M 3 1.5 35 89 - L - - + =
097 1 M 0 04 920 209 o g - - + =
170 19 M 12 1.0 26 107 - - - - + -
212 7 M 8 0.9 40 144 - - - - + -
228 29 M /] 1.2 200 101 + + - - + -
021 40 M 32 0.7 5 49 - - + - -
041 19 (Y] 16 1.3 10 115 - - - - = -
088 21 M 24 0.7 49 56 - - - - - -
AR 21 M 5 1.0 68 73 L L = - + -
* Bilirubin; normal <1.2 mg/dI. ! Alkaline phosphatase; normal <105 units/Iiter.
1 Alanine aminotransferase; normal <36 IU/liter. $ Cy galovirus compl fi titer.
Clinical and Serologic Studies of Patients with Aplastic Anemia without Hepatitis
Patient Hepatitis B Virus Hepalitis A Virus
Number Age (y1) Sex HBsAg Anli-HBc Ani-HBs ] "] Ant)-CMV*

036 25 F - - - - + -

065 16 M - - + - + -

110 29 M - - - - - -

m 67 M - - - - + -

102 31 M - - - - - +

056 7 F - - + = + -

034 48 M - + + - + +

088 16 M = - - - + -

057 56 M - - + - + +

064 16 M - - - - - -

* Cytomegalovirus complement fixation titer.

From Zeldis et al, Am. J. Med. 74:64, 1983
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