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Uncontrolled spread of hepatitis B virus (HBV) is describeJ in an immigrant 
Italian family. As many as four generations of offspring appear to have been 
infected, the source likely originating from a grear grandfath er. Owrt liver 
disease in four of six members in the second generation as well as a history of 
hepatitis implicate~ the virus in the two generations which could not be tcstcJ. 
Five of seven asymptomatic sisters in generation llI were found to be carriers, and 
were both hepatitis B surface antigen (HBsAg)-positive a nd antihepatitis Be 
antigen antibody-positive. One s ister lost HBsAg status shortl y after discovery of 
her carrier status. The overt carrier rate in generation IV was reduceJ, suggesting 
later childhood acquisition of HBV infec tion. This family strongly emphasized 
the need for investigating patients with a positive family history of liver disease 
and screening family members of newly discovered HBsAg carrie rs to allow 
appropriate measures to be taken to limit the spread of HBV. 
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Transmission de l'hepatite B entre les generations d'une meme 
famille 

RESUME: La transmission non ma'itrisee du v irus de l'hepatite Best dccrice au 
sein d'unc famillc d'immigrant.s italicns. Jusqu'a quatre generations scmblenc 
avoir ete infectees, la source originant probablement d'un arricre-grand-pere. 
Unc maladic h epatique evidence chez quatre des six membres de la J euxieme 
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CONSEQUENCE:, ~)F t ' f lRDNl~ I !El' 
at1t1~ B virus (HBV) infccriun 

pose an 1mpnrrnnt ccon1)m11.. hurJcn, 
and cause ,1gnificant morb1d1ry and 
mortality. In me,is of high or mid
prevalence ofHBV, most infections arc 
acquired in the neonatal or early 
chi ldhood perit)d ( l -3 ). In low preva
lence area~. ~r ec1fic high mk I ife:.ryles 
preJ ispnse to infection ( 1,2). However, 
a large proportion of ca~es arc related tu 

inapparen t sources (4). In such ca,cs 
the contrihution of occulr inrrafam1lial 
spread of HBV 1rn1y he uvcrlnoked and 
thu~, an npportunity to limit further 
HBV spread may he missed. lmra
tamilial spread hnth of HBV (5- 7) and 
hcpatoccllular carci noma - strongly as
sociated with I lRV (8,9) - h.:ivc heen 
dcscrihcd. 

The mechanism of intratamtlial 
spread ha~ been linked both to vemcal 
transmiss ion ( I 0) and hnri:nntal spreaJ 
(6) among mcmhcr, nf the ~amc nr 
o ther families. At least one earl ier study 
frnm North America found lnrlc likeli
hood of hori:ontal or vert1c..1l ~pread 
( l L ). To emphasize the u~cfulne~s li 
current effort~ to mmimi:c HRV spread 
an~! co shed a historical perspective on 
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gen eration, de mcme que des anteceden ts d'hepatite, idcnti fient le virus dans lcs 
J cux generation~ qui n 'nnt pas r u ctre sou mises a l'epreuvc. C inq des sept soeurs 
asymptommiques de la gen eration lII ~e son t rcvelecs porccuses et positives a 
l'egard de l'antigcne de ourface J c l'hepc1tite B (AgsH B) et a l'egarJ d'un an t ico111s 
a nti -nntigcne de l'ltepatite Be. L\me des soeurs a perdu son statut AgsH B peu de 
tempo aprcs avoir Jecouvert son statut de portcuse. Le taux de porreurs decla res 
dans la generation IV a ere moindre, donn ant a supposer un e acquisit ion plus 
tard ive <lurant l'enfance de !' infection au l lBV. Cerce famille soulign e nettemcnt 
la nccessitc de pratiquer un J cpistage chcz les patients qui prcsen ren t des 
a ntecedent~ familiaux positif, d'hepmite ct le Jepistage J es membres des families 
de porteurs AgsH B nouvellcment diagnostiqucs afin Jc promouvoir les mesures 
appropriees pour limiter la propagation du H BV. 

the hn:ard~ of und1ecked l lBV infcc
tllm, the auth11rs report ,1 fam ily who 
immigrnted from southern l1aly with as 
many as four gene rat ions plbsihly \\ ith 
HBV likely ,·rn hllth hnri:llntal and 
,•erttcal srn:aJ. Such transmissi\ln of 
!-!RV, spannmg sever;il generauons. 
ha:-, rarely heen rej'lll"ted ( 12, I ~). 

SUBJECTS AND METHODS 
T he mdex C,be w;b referred t,1r 

evc1luation llf a thyroid n\lduk and gave 

a plisit ive ~trnng histm\' nt' liver d isease . 
Tlrn mLludcd hepatocellular c,ircm
nma in her father, pnssihle li \'er d isease 
in a paternal aunt, and hl,Hid test ,1h-

Gen I 

6 
Gen II 

Gen Ill 

Gen IV 

Gen V 

nnrmalic1es nf liver function in a sister. 
A screen for hepatitis B surface antigen 
(HBsAG) wn~ rosiu ve and the pauent 
wa, referred fnr further evaluation. 
Suhsequcnrly, ~even sisters, fou r of 
thei r srouse~ in generati\ln Ill and nine 
of their children in generation IV were 
tested. One ,1dditional neonme in 
generation IV was subsequently ,·,ic
cinateLI at birth. 

I IBsAg, ant i-1 IRsAg :ml ihoJy, hep
;l(1t1~ Re antigen (H&Ag) anti-HBeAg 
,mt ihody, immunnglnhin (lg) C :111u 
hepar1t1s RL ,mugcn (l lBcAg) ant ihody 
were measured hy standard assay ( En
: yme lmmunoassay, Boehring diagnm-

~ Hlslory of liver disease 

[Zl Probable hver disease with l ALT 

121 HBsAgt +) earner 

0 Sero evidence of HBV faposuro 

Figure I) lnrrnfm11il,ttl '/>1"<'11,/ of lteparim B 1., tlepcct<!d tltrm,gli (011r rnnsccmiw genenrnon, . 
He/>miris B 1•im.~ a /B\,') ~aoloit,• 11'(1.\ Jn('(J\lffl' d 011/y 1)1 l;l!lll'H!llllll\ 11/ w,d /\'. The /m.'.\t'llll' of 
.fr<'</llcnr liver tl11c,1~.: and ,1 lmcorrrnl rd1111om/11/> w 1113\' 111 gent'iwm // imp/1cates tltt! 1•1n,.1 Ill rite 
/11uliri1;<?11c,i1 of cite /,wr dl\1!11.1,' m ,gl'nrrntion.1 I mid I~ * Jlmhahle l1e/iawn:l/11/ar curcmoma; 
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tics and Micropartic le En:ymc 
Immunoassay, Ahbott). A ll p,1s1tiw 
HBsAg were confirmed hy reverse pas
sive hemagglurination (Ahhou Diag
nostics, Ill inois). Ant1-HRcAg anu
hody were mca~ured hy En:ymr 
Immunoassay (Orcho Diagnost ics). 
W ilson \ disease, hemochromarosis and 
a l anti trypsin defic iency were ruled 
out by srnndard methods. 

RESULTS 
Affected and p1\lhabl\ affected 

members are shown in Figure I. l lis
wrically, the great grnndfather (genera
tion I [Gen I]) migrated fmm Valsini 111 

smnhern Italy tn Turin in Maternal 
rrovincc. He was reported tu have died 
in his early 50, with ascllcs and jaun
d ice. In Gen II, four of six siblings werl· 
reported to h,l\'e had liver disease. The 
grandfat her (Gen 111) immigrated lll 
Momreal and was reported to have died 
in hb 50s with ascites and prohabk 
li ver cancer. The brother (Gen 112) ap
parently had c irrho,1s, hut was though1 
to drink alcnhul excessively.Two ,llhcr 
sisters 111 Italy have known livl'r diseasr 
and at least one recalled being told 
hepatitis B was the cause. U nfortunate
ly, this branch nf the fan11ly declmeJ l\l 
be tested. There was nn h istory of liver 
disease ,m the great grandmother (If 

grandmother's side. 
Gen Ill , seven females, were born in 

ltaly and immigrated in the early 1960, 
tu Moncre.il with their parents. T heir 
mean age at present 1s 40. 7 years. Two 
add1t ional siblings d ied as neonate~. 
None of the sisters is symptomatic, and 
lll1ly ,H1e has mild ly ahnorm,1l li\'er 
biochemistries (Gen Ill e,). Their ab
dommal ultrasound examinatiom were 
normal. Because of nn d 1ren serological 
evidence of HBV infcct10n in Gen I 
and 11, scrum ceruloplasmin, serum iron 
studies and a 1 anti t rypsin were 
measured in ,ix of ~even ,biers; the,c 
studil's were uniformly negative. In ad
d1unn, serology for anti-J-!Rc was nega
ti ve in five sisters ofCicn Il l and two of 
their spnu~es. 

The ,emlug1cal f111d111gs in the ,even 
sister,, four of tlH:i r spouses and n i 11e 

children me listed in Tahle I. Tcsb 
were repeated ar least th ree t ime, 
Jurrng a 24-month observauon perind. 

24 CAN J l°iA<-;TRn ENTERl1l V Oi 7 Nl) 1 ) ANLIARY/FEHRUARY 199{ 



All seven sbterb were found ro have 
e\'1dence of cxpl)Surc to 1-IBV. Five 
were initially HBsAg-po~itive and anti
HBeAg-positive. Within eight months 
of the initial tests, 11 '3 converted from 
HB·Ag-positive to anti-HBsAg anti
body-positive a nd lost 1-IBsAg. This 
e\'ent was verified hy the finding of 
horderline negati ve 1-!BsAg on repeat 
testing. Two other :,isters had only a nti 
bodies; Ill s had an ti -HBsAg only and 
1114 had only positive lgG ann-HikAg 
antibody found on all three tests. One 
of four spouses was HBsAg-positive nnd 
anti-HBeAg-positive while one wa~ 
positive only for anti -HB~Ag. 

In Gen IV (mean age 15.7 years) 
three children from lll5 (IV 7.l'l.9) were 
negative for H BV-related seroll)gy. Of 
the remaining six, IV 4 was positive for 
hoth HBsAg and 1-JBeAg. He abo had 
mild asparare aminotransferase a nd 
alanine aminotransferase elevations. 
This subject has no known e ither risk 
facmrs for HBV infect ion. The brother 
and sister of IV4 (]V J and IV5, respec
tively) both have anti -HBsAg and 
anti-HBeAg but me l1thcrwise asymp
tomatic. O ne cousin , IVc,, was also ant i
HBsAg-positive. In addition , the 
neonate (Gen IV Io) was vaccinated 
against HBsAg, and Gen V2 and V1 
were vaccinated because of close con
tact with Gen 11 Iz. 

DISCUSSION 
Familial clusteringofHBV infection 

or hepatoma has l,een prev iously 
Jcscribcd (5-9,12, 13 ). What i~ in terest
mg about this family is that rmbably 
four succebsive gcne rmions were af
fected by H BV. Abo of interest is the 
ob~ervation that the likely ~ourcc of 
infection in Gen l and II could be 
rraccd to the father's side. Finally, it is 
noteworthy rhat the succc~sive un
checked passage of HBV led to an ap
parent natu ral reduct inn in the number 
ofHBsAg carrie r children by the fourth 
generation. 

lnfection with HBV can occur by 
cvcral routes. Blood transfusion (now 

rare) (14), shared needles and sexual 
contact arc well de~cribed ( 15-17) hut 
Jo not represent the majority of traced 
mfcctions in North A merica ( 4 ). With 
the exception of stool, H BV has hecn 

lntratamilial spread of hepatitis 8 

TABLE 1 
Hepatitis B serology in generations Ill and IV and their spouses 

Age 
Gen/ spouse (years) HBsAg anti-HBsAg HBeAg onti-HBeAg a~ti-lgGHBcAg 
Gen llli 49 + + + 
Spouse 56 ND ND ND ND ND 
GenlV1 27 
GenlV2 23 
Genlll2 47 + + + 
Spouse 51 + + ND 
Gen IV3 26 + + ND 
Gen IV4 24 + + + 
Gen IV5 28 + + ND 
Gen 1113• 43 + + + 
Spouse 49 + + + 
Gen IV6 25 + + 
Gen lll4t 40 + 
Genlll5 38 + + 
Spouse 36 
Gen IV7 8 
Gen IVs 6 
Gen IV9 4 
Gen 1116 35 + + + 
Genlll7 32 + + + 
Spouse 33 
GenlV10 0.5 Vaccinated 

'Sub1ect converted to ontihepatit,s B surface antigen (HBsAg) within eight months of first test. 1 Retest 
done 12 months toter revealed some pattern: Gen Generation, HBeAg Hepatitis Be surface antigen. 
tgGHBcAg tmmunogtobulin G hepatitis Be antigen, ND Not done 

isolated from a ll bodily secre tions ( 18). 
However, hecausc up to 70% of infec
tions with HBV are subc linical (4), 
tracing source~ may be quite difficult. 
While 5 to JO% of infected adults be
come carriers, as many as 90% of in
fected neonates born to HBeAg
positive mothers will be carriers ( 19). 
O lder c hildren have an intermediate 
rate of carrier status. The age depend
ency on outcome of HBsAg carrier rate 
has a m,ijor impact on geographical epi
demiology of HBV carriage. for exam
ple, in the O rient where a large 
exposure to HBV occur~ through verti
cal transmiss ion, the HBsAg carr ier 
rate is the highest (20). In the Mediter
ranean, infectivity i believed to occur 
in o lder c hildren largely through hori 
zontal spread a nd their carriage rates 
arc much lower (2 1 ). In North Amer
ica. HBV exposure occurs mainly in 
minority immigrants or among high 
ri sk adult populations leading en a 
much smaller HBV carriage rate (21 ). 
Immigrants from endemic a reas retain 
the ir carrier races (22 ). 

Early reports on incrafamilial ~pread 

of HBV or clustering of hcpacoma 
focused on possible genetic predisposi
tion to e ither carriage or carcinogenesis 
(23,24) . Figure I certain ly could he in

terpreted in the light of a dominant 
mode of inheri tance of HBV with in
complete pen et rance in Gen IV. How
ever, early reports did not take into 
consiJeration the bio logical hehaviour 
of HBV and a generic linkage was not 
verified (25). 

lncrafamilial spread traced ro the pa
ternal side is reported much less often 
tha n maternal sources (26). The mech
anbm of spread under these circum
stances relates either to subclinical 
infection to the mother (consequently 
in wh om high replicative HBeAg- posi
tivity occurs) or more like ly co horizon 
tal transmission through close fam il ial 
contact (27). 

The apparent passage of H BV 
th rough multiple generations has hcen 
reported only occasionally. Three suc
cessive generations affected by hepa 
toma were reported by Lok et a l ( 12) 
supporting the notion uf multigenera
tion passage of HBV ( 12) Al though 
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historical inference imply that Gen I 

and II were infecteJ, the elimination 

of o ther genetic liver disease and the 
uniform positive HBV sero logy m 

sisters of Gen Ill coupled with the 
high penetrance of liver disease in 
Gen Tl strongly impli cate HBV as 
being pathogenic in both Gen I and 
II. Such a generational spread of HBV 

was a lso documented in a study of 
another Italian American family in 
whic h two-thirds of five generat ions 

had evidence of posittve HBV sernl
ogy ( 13 ). 

The authors noted that the carrier 
rate of HB~Ag decreased by the fourth 
generation (five of seven, 71 % Gen Ill 
versus one of six, 17% Gen IV) . There 
is no clear explanation for thb apparenr 

reduction. Large population-based 
studies from both Ita ly and Japan a ls(1 
noted a earn er rate reduction in 
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