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Less Well Recognized Features of Hepatitis A Infection 

1. Prolonqed intrahepatic cholestasis 
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Peak serum bilirubin levels (cloud circ'*J) •net durwtion 

of i•undice (o~n circl~s) in the six pat•ents with cholestatic hepati· 
tis A. Vert•cal lines repres.ent mean values (Jqu•reJ), :t: 1 SO, ...., 
In • larae aroup of patients with icter ic viral hepatitil (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. 
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2. Pattern of remission and exacerbation of symptoms and liver tests 
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l.lboro10ry dola for case I. Dasiled line(·-) indicates normal C\11-otr for each lal. 

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

Rautenberg, J. A. , Oienstag, J. L., Harrison, W. 0., et al. Foodborne 
outbreak of hepatitis A: clinical and laboratory features of acute and 
prot r acted illnes s . 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 manifestation s occur 
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From Rautenberg et al, Am. J. Med. Sci. 278 :123, 1979 
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Clinical and Uboratory Feature• or .-.tienta wtth Hepett
tii·A-IItelated Arthritis• 

Aae,yn 
Su 
Interval from onset of 

hepatitis to anhritis. 
mos 

Tender h~tomeaaly 
Sites of anhritia 

Patient I 

26 
F 

4.5 
+ 

Knees, ankles 

Cutaneous vasculitis + 
Aspan.atc aminotransferuc, U/L 

Initial 3000 
At onset of arthritis 708 

laM anti-hepatitis A virua 
Initial 
At ons.et of anhritis 

Cryocrit, % 
JaG. U/Lt 
laM. U/Lt 
Rheumatoid factor 

+ 
+ 
4.3 

31.8 
5.6 

1:160 

Patient2 

26 
F 

4.0 
+ 

Ankles. aubtalar 
joinu, metatanala 
phalanaeal joints 

1980 
74 

+ 
+ 
8.6 

20.7 
3.5 

1:640 

• Ncaari"c or normal tnu HIC!udcd anunuclcar anllbod) . &nii· DNA. afUr-Sm. 
ant i- ribon~clcoprorrin . Cl. CH~ ItA . h~''''' 8 'urf'acc anl iacn, anii·IMplilllll 
a c:ort an••atn , anri -EI"\tlun -Barr Vlnn c..p~td an111cn and 18tly MIIICft, Ulll<)'· 
tomr,alo"'' ' '"· htlcroph•lt anltbod). anllltr1~p1 o ly•1n , VDJlL, protune. ,.n .. l 
thromboplasl•n tunc, MNm c.oppcr , and c:eTUioplunun . 

, Normal. 1•.2 U/L 
S Normal. J.2 U/L. 

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

Rash, arthralgias 
Arthritis, vasculitis, cryoglobulinemia 

Inman, R. 0., Hodge, M., et al. Arthritis, vasculitis and cryoglobulinemia 
associated with relapsing hepatitis A virus infection. Ann. Intern. Med. 
105:700-703, 1986. 



Arthritis-Dermatitis Prodrome 
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Features of Seruni Sickness In the Prodrome of 
Viral Hopalitoa (E .A., July, 11167}. 

The shoded area Indicates the normal range hara and In 
other liguru. 
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From Alpert et al, New Engl. J. Med. ?.85:185, 1971 
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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. 

Onion, D. K., Crumpacker, C. S. and Gilliland, B. C. Arthritis of hepatitis 
associated with Australia antigen. Ann. Intern. Med. 75:29-33, 1971. 

Schumacher, H. R. and Gall, E. P. Arthritis in acute hepatitis and chronic 
active hepatitis. Pathology of the synovial membrane with evidence for the 
presence of Australia antigen in synovial membranes. Am. J. Med. 57:655-664, 
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. 

Serial clinlc.el end bfo. 
ch~mical fi~ines In Patient 1 <'-f'f) 
ai.d Patient 2 (r;ghr) with urticarill 
durin& early acute type·B viral hepo 
atitis. Serum npartate emino
transferne (llutlmic oulacetlc 
transaminase. SGOn is liven In In· 
ternetional uniti (IU). Normal com· 
plement levels are 150 to 250 
units for total hemolytic comp'-"" 
mont (CH50), 55 to 120 m&ldl lor 
C3. ond 20 to 50 m&ldl lor C4. 

From Dienstag et al, Ann. Intern. Med. 89:34, 1978. 
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Flnclinct C<>ns lstont wllll lmmun..eomplu Di,..M In T• 
l'alionll with Urtic.rfo oncl Aculo HopM/Iio I 

Patieat I Palic:Dt2 

Sir. in morpholosic Cutaneous Cutaneous 
6ndinp na:rotiz.ina nec:rotizina 

wnul.itis wnulitis 
Complement loYds ! CH50, !CJ, !Ot50, !C3, 

!C4 !C4 
AlternatiY< romplemcDt 

ltt ivation + + 
D<tection by laM. Cl, llbrin, JaM, CJ, llbrin. 

immunoft uoresc:e.nce HB>Ai" HBsA, 
in involved 
cutaneous w:arls 

Cryoprecipitable JaG, HBs.A, HBsAa 
circulat in& immune (~nm spheres), (Dane puticles, 
romp lues ADti·HB5 ~nm sphau, 

»nm tubules), 
&Dti-HB<t 

• lnadequa~r 1Wuc "maincd lO 1n1 apedftcity . 
f A.nll ·HB• •u no l cklec"'td by nd1oi rn.rnYnoauy, but aa.re1a1.a el 

Hl~oAa tur roundcd by aDlibod) were YitualiJZd by el&c:Uoa 111\icrCIK'OPJ • 
lht c:ryopncipll.alt. 

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

Oien s ta~. J . L., Rhode s , A. R., Bhan, A. K., et al. Urticaria associated 
with acut e viral hepatitis type B. Studies of pathogenesis. Ann. Intern . 
Med. 89:34-40, 1978. 

A 

• \\.\'8 

21 
5 

21 

From Bamber et al, Gut 24:561, 1983 
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Periarteritis-Vasculitis 

Potient 
Acute to chronic 1ctive 

HI 'OSITIV( PATIENTS 

hepatitis LI _____ -"EWJ'""'tvosculltis 

Acute to chronic r----=, 
1clive ht~>~litis I l@t Voscutitis 

Tronsfusion , ocute hepatitis 

Acute ht~>~lilis I futt#tC'I Well, elovoted SCOT 
Acute hepat•tts 

• Transfusion 

Residuot hypertension 

HyPtrtension, lloltmil 

HtP'Iitis uposure I f?i:et§4¥£iii?J Chronic 1ctive hepatitis, rtsidUII neurQPithy 

Chronic 1ctive hepatitis ~tvuculitis 
I I I I I 

:t6 .a 2• t 1224 

Onsf!l ol vosculltis 

60 
I I 

72 14 

Months 

tChronic lclive 
hfllltllis 

tnvolid 

Summary of C"ou~e of hepatitil' B poiitive patient'" with ve!'culit iJ. . LiJt"htly 1tippled ban (1::!31 

indicatE' known antPC"edent lt ver d i!'u~e . D iaj!;onally hatchtd ban-l~l indicate the ~riodt. of clinically act ive 
va~>rul i t if- . Dark 51 ippled ban; indica tt> thr durat ion of follo.,.,··up after reC'o\·ery from vuculitii . + denoter. death. 

'RES£NTING MANIFESTATIONS OF VASCULITIS 

• HB+ 
~HB-

Arthrllgil Mono· Frver AbOomiNI Hyper- Rtnll CNS 
neuritis Plin t.tnsion dis11u 

From Sergent et al, Medicine 55:1, 1976 

Rosh Scleritis 
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liVER FUNCTION TESTS IADMI SSIONI 

SGOT 
Alullnt 
pnosphllut 

= = .r .. . . .. . . ) ---!'.----·. .;~ 

HB• HB- HB+ HB· 

SGPT 
e 2.0 

II II rubin 8 

= "" r . 1.0 -·---1.-. ·i· ill . .. 
- ---,..--~-

0 
HB-HB+ HB· HB+ 

Hrpatic rnzymr MudirJ. on admission in 
patier.t~ v.·ith ,rnrraliud nr<'rotizin~ vaKulit is. IU • 
intrmat iona1 unit&. 

From Sergent et al, Medicine 55:1, 1976 

Gocke, D. J., Hsu, K., Morgan, C., et al. Association between polyarteritis 
and Australia antigen. Lancet ii:1149-1153, 1970. 

Trepo, C and Thiovolet, J. Antigene Australien, hepatite A virus et peri
arterite noueuse. La Presse Medicale 78:1575, 1970. 

Prince, A. M. and Trepo, C. Role of immune complexes involving SH antigen in 
pathogenesis of chronic active hepatitis and polyarteritis nodosa. Lancet 
i:1309-1312, 1971. 

Sergent, J. S., Lockshin, M. D., Christian, C. L. and Gocke, D. J. Vascu
litis with hepatitis B antigenemia: Long-term observations in nine patients. 
Medicine 55:1-18, 1976. 

Duffy, J., Lidsky, M. D., Sharp, J. T. , et al. Polyarthritis, polyarteritis 
and hepatitis B. Medicine 55:19-37, 1976. 

Fye, K. H., Becker, M. J., Theofilopoulos, A. N., et al. !fll11une complexes in 
hepatitis B antigen-associated periarteritis nodosa. Detection by antibody
dependent cell-mediated cytotoxicity and the Raji cell assay. Am. J. Med. 
62:783- 791, 1977. 
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Michalak, T. Immune complexes of hepatitis R surface antigen in the patho
genPsis of periarteritis nodosa. A study of seven necropsy cases. Am. J. 
Pathol. 90:619-632, 1978. 

Inman, R. D., McDougal, J. S., Redecha, P. B., et al. Isolation and cha
racterization of circulating immune complexes in patients with hepatitis B 
systemic vasculitis. Clin . Immunol. Immunopathol. 21:364-374, 1981. 

Gupta, R. C. and Kohler, P. F. Identification of HBsAg determinants in 
immune complexes from hepatitis B virus-associated vasculitis. J. Immunol. 
132:1223-1228, 1984. 

Renal Disease in Hepatitis 
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Prednisolone therapy w.s •dministcred daily It first, and later 
2 day1' thcnpy was 1dmini11ued at one rime in the momina on 
altcrn.atc. cllyl. 

From Combes et al, Lancet ii:234, 1971 
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Combes, fl., Stast ny, 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., NavehJ D., et al. Membrana-proliferative glome
rulonrphritis associated with persistent viral hepatitis. Am. J. Clin. 
Pathol. 59:222-22B, 1973. 

Vos, G. H. , Grobbelaar, B. G. and Milner, L. V. A possible relationship 
between persistent hepatitis B antigenaemia and renal disease in Southern 
African Bantu. S. A. Med . J. 47:911-912, 1973. 

Knieser, M. R., Jenis, E. H., Lowenthal, D. T., et al. Pathogenesis of renal 
disease associated with viral hepatitis. Arch. Pathol. g7:193-200, 1974. 

JUUM Hlr\& AKD AHTJ KB AND OLOMDULU. Jllw&l IMMt1NI OOM.PLIDS Dl 32 C:.UU OP G N IN CIUJ.l)UN . . 
Saumtamplcs JtidDq-biopsy spec:imma (DO. of pc!GtiTO) 

(no. of pouti•a) Histoloclcal d.i•ll'oa.i• No. of 
of G..N. t)'pe ..... anti-

~ 
HI!, AI HB. laG laM 

EndoapiUuy pro)jfcndn . . )) 2 2 IS(+) ll (+) 
Membranoprol.ifcntift 15 10 12 1!(+-++1 IS(+-++) 
Endo and atncapi..Uary pro-

2(+++) lifenti•e .. .. 2 2 2 2(++) 
Ma~~bnnow . . .. .. 2 2 2 2(+++> 2(+++) 

The appronm~~tt unOWIIt of depotu ranaa from + to + + +· 

From Brzosko et al, Lancet ii:477, 1974 

Comparison of data on routine usu for HBsAg positivity 

io glomerulonephrit.is . 

Conte [1975) 

Guardia [1975) 

Powell [1977) 

Vos [1973) 

Brzoska [1974)" 

lagrue [1974)" 

Nagy [1978)" 

N. D. • not done 

HBsAg positivit.ies 
oera 
uamined/positin 

No. % 

71/0 

105/8 7.8 

2113 H.2 
182/)7 20.) 

32/ 16 so.o 
161/10 6.8 
196/)2 16.) 

kidney biopsies 
examined/positive 

No. % 

71/22 )1 

N . D. 

N . D. 

N . D. 

32/18 56.2 
N . D. 
196/J) 16.8 

• Only cases of immune complez alomerulonephrhis were consid-

ere d. 

From Nagy et al, Clin. Nephrol. 12:109, 1979 

I&A 

7(+) 
15 (+) 

2(+-++) 
2(++) 

•• c 

I!(+) 
I!(++) 

2(++) 
2(++) 
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UU4l'HOPLOOUSC!NT ANTIIODIU• IN OLOM!RUl.l OF 

PATIENTS WITH MfMIIlANOUS NEPHROPATHY 

N.D. N.D. N.D. N.D. N.D. N.D . 

• 
~ ::. ND ND N D [~ NO 

8 ++ -
9 ++ -

10 +++ + - -
IJ ++ + '! - -

---- L_ '-- '--- -- -

•nt rtactton' arc araded-to+ + +. 
N.D. :::: not dont. 

From Takekoshi et al, Lancet ii :1065, 1978 

Immunofluorescence In the Kidney of the Two 
Patients with the Nephrotic Syndrome in Whom Patholog l· 
cal Examinat ion Showed Membranous Glomerulonephrltia. 

C.ut Glot.NUl.d Oucsmo ... o\LOioiG GLOWUL'U.l c""l.Ul'l' w .. w DrrlcnD 

No. •T h•wu~o~onuou•nNCI 

+++ + ++ +++ 
++ + Trace ++ +++ 

•H&cAJ ... u uauad by lht •pec•r•c•ll> p~o~ ri ricd h~o~man antibody"' '"'' &mall~nol«· 
I.IIIT ((reel H BcAJ OOftJI.IJi ted •tth n~o~ oret.Otln ltolhiOC')'IIUt.r . 

tH8 lA J .. II tt11ncd by the r1bbtl llllt·H81. & HlcAa by lhch~o~rnan anti· HicliM*I 
•nh n~o~ornc:eJn u.oUIIOC)'IDIIC. lJ 

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

Immune Complexes ol Hepatitis B Virus Anligena &n Kidney Biopsies From ChUdren 
Wilh Nephrotic Syndrome and / or Glomerulonephritia 

HBaAg 
+ 

Glomerulonephritis form HBaAg HBcAg HBcAg Total 

OiHuse membranous glomerulopathy 7/23' 8 /2 3 8 / 23 21/23 
Diffuse membranoprolife rative glomerulonephritis 1/3 0/3 0/3 1/3 
Diffuse mesangial prol iferative glomerulonephritis 2/11 0/11 0 /11 2/11 
Diffuse exlracapillary glomerulonephritis 0/3 0/3 0/3 0/3 
Focal proliferative and sclerosing glomerulonephritis 0/16 0/18 0/16 0/16 
OiHerenl glomerulonephritis fprms in 

Systemic lupus 0/2 0 /2 0/2 0/2 
Schonlein~Henoch 'a purpura 0/3 0/3 0/3 0/3 
Alport ·a syndrome 0/ 1 0/1 0 / 1 0/1 

Minimal glomerular change 0/36 0/36 0/36 0/38 

Total 10/98 8/98 8/.98 24/98 

• Number of cases positive/number of cases tested. 

From Slu sarczyk et al, Am. J. Pathol. 98 :29, 1980 
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lfm U'Y'w P'tJ'III""" 
I loiBI.ArQ po~o~h"f ft•stOIIO)'I .-...,., 

Courst of htpatilis B virus associaud 
1/omrru/ontphritis. 

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

Pohonl s... Aqt at 
i<ruol .,.. 

H 5.6 
~~. m . . 

m 25 
H 60 . 

n. 21• 10!•2'9• 
H 6J 

!'>() 1S 
11 65 

64• 220 21 lib 
H 1.9 

11 7.9 
@31 
F= 
"" ~· 11 BB 

H Sb - 2&o 50)o 

... ......... ... 
11 1.9 

10 11 1l0 
12> 96-

·-- ~ 1(1 

57• 
n 11 2.9 . 
12 H 5.2 -

11• . 15• 
13 11 n2 

e. . 
14 37 

15 4.7 ~ 
4 I 5 

l7o 

~v 

!0• )00 === 9v 11. . . 
~ = 6.4v 

Clin•cal evolulion of each pa1ient. EJ Nephro1ic 1yndromc: ~ proaeinuri::~; : 0 complete remission: 
• renal failure . HD : hemodialys is. ~steroid therapy: t.-- · '1 immunosuppressive lherapy. • detection of HBs 
A g. The numben above lhe ban representing each patient indica1e 1hc values of serum uansaminases (normal values 
< 40 iu). 

From Kleinknecht et al, J. Pediatr . 95:946, 1979 
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CASE I 

CASE 1 

CASE 3 

CASE' 

CASE 5 

CASE 6 

1973 1975 1977 

Clinical COUJ"''el of six children with membranoua &)omeru
lonephritis . • . period of nephrotic ayndrome; ra, abnonnal proteinuril, 
and Q no urinary abnormalities; C (under the main colwnns), period 
of abnonnal liver function tests. Arrows indicate the time o( the J~ 
nnal biopsy that wu evaluated in the present atudy. 

IMMUNOPATHOLOCY IN GLON!RUU OF PATIENTS WITH MEMBRANOUS GL.ON!RUI..ON!PHJUTIS• 

Patient Granulu dtpoaila alona &lornerulu capillary w.U. Eleetron rnic::roKOJ*: 
DO. HB&Ai HBcAr HB<Ar JcG I&A .. M ,,c 6nclinp 

I + Regreuion 
2 Reeresaion 
3 + + + + + Active 
4 + + + + Active 
6 + + + + Active 
6 + + + + Active 

• Symbols: + . present i -,not present. 

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

BrzC\sko, W. J., Krawczynski, K., Nazarewicz, T., et al. Glomerulonephritis 
associated with hepatitis-B surface antigen immune complexes in children. 
Lancet ii:477-482, 1g74. 

Lagrue, G., Etievant, M. F., Sylvestre, R. and Hirbec, G. Antigene Australie 
(Hg-HB) et glomerulonephrites. La Nouvelle Presse medicale 3:1870-1872, 
lg74. 

Kohler, P. F., Cronin, R. E., Hammond, W. S., et al. Chronic membranous 
glomerulonephritis caused by hepatitis B antigen-antibody immune complexes. 
Ann. Intern. Med. 81:448-451, 1974. 
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glomerulonephritis and chronic active hepatitis after spont•neous clearance 
of serum hepatitis B surface antigen. Gastroenterology 75:1152-1156, 1978. 
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B-associated membranous · glomerulonephritis in a child. Am. J. Clin. Pathol. 
72:1034-1039, 1979. 

Kleinknecht, C., Levy, M., Peix, A., et al. Membranous glomerulonephritis 
and hepatitis B surface antigen in children. J. Pediatr. 95:946-952. 1979. 
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