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J-P VILLENEUVE, D FENYVES, C INFANTE-RIV ARD. Descriptive epidemiology 
of primary biliary cirrhosis in the province of Quebec. Can J Gastroenterol 
1991;5(5):174-178. Primary biliary cirrhosis (PBC) is a ra re d isease, but is 
usually recognized because of the characteristic clinical picture and the diagnos­
t ic specific ity of antimitochondrial antibody (AMA) determination . Informa­
tion on the epitlemiology of PBC is limited. The autho rs have examined the 
incidence and prevalence of PBC in the province of Q uebec, where a ll short term 
hospitals are required to classify discharge summary diagno ·es accord ing to the 
International Classification of Diseases. Code 571.6 designates primary or secon­
dary biliary c irrhosis. T he autho rs reviewed the charts of a ll patients to whom 
this cod .. was assigned during a six year period (1980-86). Two hundred and 
twen ty-e ight subjects satisfieJ predetermined diagnostic criteria for PBC. The 
mean annual inc idence rate was 3.9 per 106 popula tion, and the point prevalence 
in 1986 was 25.4 per 106 population . N inety-two patients were female, with a 
mean age a t the time of diagnosis of 55.7 years; 89.4% had positive AMA, and 
10.5% were asymptomatic. As of January l , 1989, 126 patients were a live, 9 1 had 
d ied, and l L had undergone liver transplantation . C umulative five and 10 year 
survivals from the t ime of ini tial d iagnosis were 69% and 49%, re~pectivcly. In 
patien ts with serum bilirubins greater than JOO µmol/L (n=66), cumulative two 
year survival was 5.5%. T hese data indicate that the inciJence and prevalence 
of PBC in Q uebec arc similar to chose reported in O n tario and at the lower eml 
of the range of chose reported in western Europe. T he cl inical fea tures and 
evolut ion of PBCare also similar, and serum bilirubin is a major prognost ic facror. 

Key Words: Epidemiology, Incidence, Prevalence, Primary biliary ci1Thosis, Prognosis 

Epidemiologie descriptive de la cirrhose biliaire primitive au 
Quebec 

RESUME: Bien quc rare, la c irrhose b iliaire primitive (CBP) est habi tuc llcment 
rcconnaissable parses manifesta tions cliniqucs et la spccificitc d iagnostiq ue des 
anricorps anti -mitochondrie (AMA). Les donnecs relatives a l'epidemiologie Je 
la CBP sont limitees. Nous avons examine !' inc idence et la prevalence Jc la C BP 
au Quehec, province ot1 tous les hopitaux generaux sont tenus de classer Jes 
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PRIMARY BILIARY CIRRI lOSIS (P11C) IS 

characterized by progressive chole­
stasis and affects ch iefly middle agcJ or 
elderly women. The disease is rare, but 
is usually recognizeJ because of the 
characteristic clinical and histological 
picture, and the relative diagnostic 
specificity of antimitochondrial anti· 
body (AMA) determination . 

Large se ries of patients with PBC 
have been described from the Uni teJ 
States and Europe ( l -4) , whereas smal­
ler series were reporred from Japan (5). 
However, populat ion-baseJ studies lll 

estimate incidence or prevalence of the 
disease are scarce. Most puhl ishe<l 
studies a rc from western Europe (6- 15). 
Some of these stud ie~ have shown 
regional d ifferences in the prevalence 
of PBC and apparent geographical clm­
tering of the disease. O nly one ~tu<ly 
has examined the epidemiology of PBC 
in North America ( 16). 

The present study was undertaken to 
define the incidence and prevalence of 
PBC in the province of Q uebec (ropu­
lation 6.5 mill ion). Cl inical, laboratory 
and survival Jara arc a lso presented. 

MAT ERIALS AND METHODS 
Data collectio n: In the province of 
Quebec, medica l records J epartment~ 
of all short term hospita ls are required 
to classify discharge summary diagnoses 
according to the International Classifica­
tion of Diseases (JCD-9) ( L 7) for 
hospitalized patients (hut not for out­
patients), and to report them to the 
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fcudles mcJico-aJministraLivcs conformcmem a la Classificacion internationale des 
nwladies et des causes de cleces. Le code 571.6 (ICD9) dcsignc la cirrhosc primitive 
i:t seconJairc. Nous ,wons ctudic les Jossiers Jc Lous les patients a qui cc coJe 
.wait ete anribue au cours d'une pcrio<le de six ans ( 1980-86). Deux cent 
vmgt-huit sujets om satisfaiL au critcrc de diagnosLic prcalahle Jc CBP. Le rnux 
J'incidcncc annuellc moycnne etaiL de 3,9/l 06 ct la prevalence ponctuclle en 
1986 eta it Jc 25,4/ l 06

. Quatrc-vingt-douze des patients etaicnt Jes femmes; !'age 
moyen au moment <lu Jiagnosric emit Jc 55,7 ans; le tesl a la rechcrche d'AMA 
emit positif dans 89,4 % des cas et 10,5 % des sujets crnicnt asympLomatiqucs. 
En date du ler janvier 1989, 126 palicnts etaient en vie, 91 etaicnt <lece<lcs Cl 

11 avaient subi une traru,planrarion hepariquc. Le pourcenrngc cumulatif de 
,urvie a 5 ct a 10 ans a compLer de la dale du diagnostic atreignait 69 et 49 %, 
rcspccrivcmcnt. C hez lcs pat icnts Jonr le taux de bi lirubine scrique etait 
~upcrieur a 100 µm ol/L (n=66), la survie cumuative a Jcux ans ctait de 5,5 1X,. 
Ccs donnees inJiqucnt que !'incidence ct la prevalence Jc CBP au Quehec sont 
similaircs a cel lcs quc l'on rapporte en Ontario ct se situcnt panni les caux lcs 
plus bas relcvcs en Europe de l'Ouest. Le!> caractcrisciqucs cl111iques et ['evolution 
Jc la CBP sont egalement similaires et lcs concentrations Jc bilirubinc !>Criquc 
sont un facteur pronosLic majeur. 

Mmimyofl lcalth and Welfare. In thb 
classification, code 5 71.6 designates 
rnmary or secondary hiliary ci rrhosis. A 
number of synonyms me also suggested 
(chronic nonsuppunu ive cholangi tis, 
hypertroph1c biliary u rrhosil>, ohstruc­
uvc biliary ci rrhosis, posL hepatic bili­
,1ry cirrhosb, cholangitic or cho langio­
liuc or perichohmgiol11 ic biliary cirrhosL\, 
,tnd mtr'a-orcxunhcpaliL hiliary ci rrhosis). 

The authors obt,1ineJ from Lhe Min­
Mry of Health and Welfare of Quebec 
a list of all short term hospitals which 
had rcponeJ this diagnosis dur ing thl' 
~1x year pemx.l beL ween Apri l I, 1980 
.mJ March ~I, 1986. Medical records 
Jcpanmems were contacted and asked 
m (ill in a questionnaire based on the 
PBC patiems' charts. The information 
requested included: paticm idcnrifica­
uon (name, address, sex and date of 
h1rth); date at which the diagnosis was 
first established; results of AMA deter­
mination, biliary tract visualizanon and 
h\'cr biopsy report at d1agno!>1s; past o r 
prcscm history of asthenia, pruritus, 
upper gastrointcst111al bleeding or as­
c1tcs; anJ the hncst available results of 
serum bilirubin and alkaline phos­
phatase JeLcrminations. 
Diagnostic defin itions: For the purpose 
of 1he present study, the diagnosis of 
PBC was based on one major anJ Lhree 
minor crite ria. The major criterion was 
apo irivc AMA deLcrmination. Minor 
criteria included: liver biopsy com­
rauble with a diagnosis of PRC (PBC 

Well> considered likely if a liver biopsy 
was carried out and if the treating 
phys1c1an made a diagnosis of PRC on 
the discharge summary form; sl ides ~)( 
liver histology were nol reviewed); no 
evidence of biliary tract ohstrucuon as­
sessed by ci Lh er cho la n giogra m , 
ul1rnsounJ cxaminaLion, cnmputed 
tomography scan or operative finJmgs; 
and cho lcstas1s, defined as ,1 scru m 
alkaline phl)sphmasc value greaLer than 
twice the upper normal l1m1t. 

According LO these crite ria, diag­
nosis of PBC was cmcgmizeJ as 'cer­
tain' (one maior and Lwo nr Lhrcc 111111or 
crnena); ' likely' (onl' maim and one 
minor criterion, or rhrcc minor 
criteria); 'possible' (no major and two 
minor criteria); anJ 'unlikely' (nl) 
major and one Ill' no minm cri1cmin ). 
Data analysis: The survival status as of 
January l , 1989 and the unJcrlymg 
cause of Jeath were obta ined from Lhe 
population registry of Quebec. Survival 
curves were estimated according tn che 
Kaplan-Meier method ( 18). The m11n­
bcr of mhabirnnts of the province of 
Quehcc was obtained from Canadian 
population census darn ( 19). 

RESULTS 
One hundred and four hospitals in 

Quebec reported a tmal of 719 cases for 
which co<le 571.6 appc;1red as a re­
ported diagnosis on the discharge su m­
mary form. Patient informaLion was 
ohtmneJ for 698 of the 719 el1gihle 
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TABLE 1 
Diagnoses in 648 patients with code 
571 .6 hospitalized in the province of 
Quebec between April 1, 1980 and 
March 31, 1986 

Dia_gnosis 
Primary biliary cirrhosis 
Secondary biliary cirrhosis 
Misclassified 

Ang1ocholit1s or 
cholangitis (576. 1) 

Cirrhosis (571.5) 
Post necrotic cirrhosis 
Cryptogenic cirrhosis 
Alcoholic cirrhosis 

Miscellaneous 

Number of 
subjects 

287 
201 
160 
78 

25 
29 
19 
9 

cases (97% respome rate) from I 00 
hospitab. Fifty cm,cs had hecn hosp11,1l­
izcd in more rhan one imLilution; ,he 
database therefore comprbeJ 648 
paLients; their reported diagnoses arc 
shown in Table I. Primary biliary cir­
rhosis was listed as a Jiagnrn,is in 287 
subjects (44%), scwndary biliary Llr­
rhosis 111 ZOl (11%), and 160 (25%) 
were misclassified ( incorrect allocat ion 
of code 571.6). 

Among Lhc 2H7 suhJcc1s with re­
ported diagnoses of PBC, four were ex­
cluJed from analysis bec,1use Lhcy li ved 
outside Quebec. ror ,he remaming 2H1 
subjeus, the cnteria defined in Lhe 
'Meth1x.ls' section were used to validate 
the diagnosis of PRC. Rasl'd on Lhcsc 
cri teria, Lhe diagnmis was cnmidcrcd 
cerrain 111 187 , uhjects, likely in 41, 
possible in 29, and unlikely 111 26. Fur­
ther arnilysis was carried our only in 
p,niem, tor whom Lhe diagnosis was con­
, iJered certain or likely (228 subjects) . 

C linical and lahormnrydata in these 
228 :;ubjecLs are summarized m Table 2. 
N 111cty-t wo per cent of panems were 
female and 89.4% had positive AMA. 
Mean age at Lhe time of diagnosis was 
55.7 year, (range 24 LO 91 ). Twenry­
four patienLs ( 10.5%) were completely 
asymptomatic. Among \ymptomatic 
paticms, asthenia was the most com­
mon sympLom, fo llowed hy pruriLus, 
ascites and upper gastro111rcstinal 
bleeding. Median ,crum alkaline phos­
phatase w,ts 483 U/L, hut 11 patients 
had alkaline phosphatase values within 
normal l11111ts. Median scrum biliruhm 
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TABLE 2 
Clinical and laboratory data of 228 
subjects with primary biliary cirrhosis 

Pa rame ter % 

Female 92.1 

Positive antimitochondrial 89.4 
a ntibody median titre 
(l / 400) 

Age at time of diagnosis 
20 to 29 years 3.5 
30 to 39 years 9.6 
40 to 49 years 18.4 
50 to 59 years 30.0 
60 to 69 years 25.4 
70 to 79 years 11.4 
Older than 80 years 1. 7 

Asymptomatic 10.5 

Symptomatic 89.5 
Asthenio 90· 
Pruritus 70· 
Ascites 43· 
Gastrointestinal bleed 33 • 

Serum bilirub in (°k of tota l c oses) 
0 to 34 ~tmol/L 51 
35 to 100 µmol/L 17 
101 to 170 µmol/L 9 
Greate r than 170 µmol/L 20 
Not available 3 

·Percentage of symptomatic potlents 

was 29 µm ol/L. T he distribution of sc­
rum bilirubin values at Lhc last v isi t 
during LI ,c st udy period is shown in 
Ta ble 2. 

During Lhc study period (s ix yea rs), 
159 new cases of PBC were d iagnosed, 
for a mean annua l incidence rn te of 3.9 
per I 06 populaLion . 

On Marc h 3l, 1986, 166 of the 228 
cases of PBC were ali ve, and the poim 
prevalence wa~ 2 5 .4 per 106 popu la­
t inn. T he incide nce and prevale nce of 
PBC fo und in t he prescm sLudy a nd 
those reported from m her countries a rc 
shown in T able 3. 

C umulat ive surviva l from th e t ime 
of in iLia l d iagnosis is shown in Figure I. 
O n Janua ry I, 1989, I 26 patie nts we re 
ali ve, 91 had died, and 11 had under­
gone li ver t rn nsplan tatinn (five a live 
and six dead) . A mong the 9 1 who d ied, 
60 deaths were re lated to live r disease, 
28 were unre lated , and the cause of 
death was unknown in three cases. 
C umulative five and 10 yea r surv iva ls 
were 69<)(, and 49<),(i, respec tive ly. To 
est imate the surviv,11 func tion for PRC, 
pa tien ts who died of cause!> unre lated w 
live r disease were excluded , and 
pat ients who underwent liver trans-
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TABLE 3 
Incidence and p revalence of primary biliary cirrhosis 

Referenc e Loca tion 
Present study Canada 
Witt-Sullivan et al 1990 (16) Canada 
Triger 1980 (7) England 
Hislop 1980 (8) Engla nd 
Ha mlyn et al 1983 (9) Engla nd 
Myszor and James 1990 ( 15) England 
Eriksson et a l 1984 (6) Sweden 
Lofg ren et al 1985 ( 11) Sweden 
Danielson et al 1990 (14) Sweden 
Sevenet et a l 1986 ( 12) Fronce 
Cales et al 1988 (13) Fronce 
Triger e t al 1984 (10) Europe 

plantat ion were considered to hnvc 
died of liver d isease on the Jay of rrnns­
plnntat ion ; the survival curve was then 
recalculated. C umulative five a nd 10 
year surviva ls were 77% and 57%, 
respectively. A mong patie n ts who died 
ofliverdiscasc, 37% we re younger than 
60 yea rs of age. 

The prognostic value of scrum bi li­
ruhin for survival was also examined 
(T able 4 ). T he prohahili ry of surviving 
two years was 13.3% in pa tien ts with a 
scrum hiliruhin va lue between 100 a nd 
170 µm ol/L, and 2.6% in chose with a 
va lue greater than 170 µrn ol/L. T hus, 
a mong 66 patients with a scrum bili -

100 

80 

...J 
6 0 a: 

> 
H 

> 
ll: 
::J 
(JJ 

~ 
40 

20 

2 3 4 

Incidence/ Hf> Prevalence/ Number 
population 106 population of c ases 

3.9 25.4 228 

3.3 22.4 206 

5.8 54 34 

10.6 40 16 

10.0 56 117 

18.8 128.5 347 

13.7 92 33 

13.7 128 21 

13.3 151 111 

2.6 13 31 

8.5 66 

4.0 23 569 

ruh in va lue great er 1ha n 100 µ mol/L, 
o nly 5.5% were ~rill ali ve two yc~rs 
lat er. 

DISCUSSION 
To assess the inc idence and prev­

alence of PBC in Q uebec, rhc authors 
took advantage of the mandatory rc­
pon i ng of d ischa rge summary diagnnm 

in Q ucbcc'tt hospita ls, and made the 
assumption that mm t r hysic ia rn, would 
perform a liver biop~y to establ ish a 
diagnosis of PBC and that pm icnts 
would be hospita li zed for th is rroce­
dure, as liver b iops ies were nm done on 
an outpat ient basis in th is area durmg 

5 
YEARS 

6 7 B 9 10 

Figure I) Cumulauve .11fft1i11a/ from time of initial diagnusi.1 in 228 mhjects with /1rimary hilial'I 
nrrho.m 
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TABLE 4 
Cumulative survival versus serum bilirubin in 222 patients with primary biliary 
cirrhosis* 

Serum bilirubin Number of Cumulative survival rate (%) 
(µmol/ L) patients One year Two years Three years 
Oto34 117 95.2 90.5 86.0 
35to 100 39 77.8 71.9 60.9 
101 to 170 21 37.5 13.3 7.1 
Greater than l 71 45 4.4 2.2 0 
'Six patients were excluded from analysis because their serum btlirubln values were not ovollobte 

the sru<ly period . There arc reason, w 
believe th.it the t rue prevalence and 
111ci<lence of PRC may he undere:.­
timated. FiN, in 55 cases ( 20% of the 
database) the diagnosi, of PBC was 

rejected hecau~e nf incomplete infor­
mation, hut it is possihle that some of 
these pa tients did have PBC. Second , 

patients who were diagnosed a~ having 
PBC prio r tn l 980, and who diJ nm 
require hospitalization during the fol­

lowing six years, would not have heen 
detected by the survey method. This 
would result in a lower e~t imatc of 
prcvnlence, hut would no t Hffect the 
estimate of incidence. Howewr, the 
lmtcr e,timate wa:, affected hy p,1 ticnu, 
with : BC in whom a diagnosi~ was 

made wi thout liver hiopsy, since these 
patients were probably not hospirnl ­
tzcd. T his may explain the low propor­
tion o f subjec t~ wnh asymptomatic 
PBC in chis study ( 10%), as physicians 
may he less inclined to do I iver biopsies 
1n such cases. Fina ll y, the existence of 

cases of PBC that were nm rccognizeJ 

or <liagnoseJ woulJ lower the prev­
alence and inciJence. 

ln most previous stuJ ic~, undercs­
umation of disease frequency was also 
likely. Case-finding mcrhmb have in­

cluded voluntary reporting by physi­
cians, exc1mination of hospirnl admis­

sions, review of pathology reports, 
review of posi tive AMA tests, or a com­
bination of the above. Studies relying 

on volun tary reporting by phys ic ians 
(10,12, 16) arc partic ularly vulnerahle 
to an underestimation hias. S tudies 

which counte<l cases from hospita liza­
tion events (6,15) arc potentia lly less 

susccptihlc to suc h a bias, provided that 
citizens from the sruJicd area:, maJe 

~xclusive use of the regional or local 
hospitals from which cases were ascer-

tamed. This was not a problem in the 

present study since it includcJ a ll 
hospitals in the prov ince. A mo re sub­

tle problem with this w urcc of darn is 
the cha nge in regiona l or loca l hns­
pira liza t ion rates over a period of time: 
, uch c hanges arc assoc1ntcJ with a 
numher of factor:, 1iften cxtraneou:, to 

the disease melf - for exa mple, the re­
c ruitment o f ,1 :,pecia list in an area ( I 5 ). 

It was founJ th <1 t rhe incidence and 

prevalence o f PBC in Quebec are com­
parable w those reported hy Witt-Sul­

li van cl al ( 16) in O ntario, and at the 
lower end o f the range of those reported 
in western Europe (6- 15). ln Sweden 
(6, 11 , 14) anJ northeast England (9, 15), 
the inc idence and prevalence of rRC: 

arc three to five times higher t ha n 
those found in Canada (Table 3). It 
seems unlikely that the methoJo logy 
uscJ to i<lentify PRC case:, coulJ ac­
counl for such la rge differences. 

The clinical and lahoratory featu res 
()( PBC in the present study arc com­

parahlc to those reported in 1Hher large 
stu<lics ( 1-3 ). T he survival curve of the 
present group is also almost identical to 

those of other large se ri es {3,20,2 1 ). 
The shape of the curve, showing a 
stcady J ecl inc in surviva l from the time 

of 111itial diagnosis, is nf particular in­
terest. If PBC was JiagnoseJ al a 
uniform po int in time in the nmural 
hiswry of the disease, ;mJ if mos1 
patients were ~till a live six to e ight 

years after diagnosis, o ne would expect 
the survival curve to he in itia lly flat , 
and then to dec rease fai rl y sharply after 
six co e ight yea rs. Instead , the steady 
decline in surviva l suggcsls that the 

natural history of PBC varies cons i<ler­
ahly from pacicnt to patient , with some 

experienc ing rnpid evolution towards 
l ivcr failure anJ mhers experiencing 
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little progression . The possih il ity that 

the diagnosis is m,1d e at Jifferent t 1mes 

in the course of the d isease could also 
contribute m the shape n f the survival 
curve. 

The prognostic value of sc rum hi li ­
ru h in in PBC has heen demnnst rated hy 

severa l audwrn (I, 3,22). In the prescm 
stud y, o nly th ree of 66 subjects with 
scrum hil iruhin values greater Lhan I 00 
µm o l/L were alive two ycms later. The 
study was no t designed tn ,lsses, prog­

nostic factors in PBC, and the authors 
<lid not collect the data neccss,iry to 

va li<late mo re complex prognostic 
models such as the Mayo mode l (2), 
C hristensen 's mode l (20) or t he Yale 

model ( 3 ). Nevcn helcss, the present 
darn inJicate that J ead1 was ne,irly cer­
tam amo ng patients with scrum hili­

ruhin va lues grea ter than I 00 µmol/L. 
Thus, scrum bili rubin alone at the test­
ed cut-off point will distinguish 

pat icncs with poor prognoses from 
those with more favorable ones; PBC 

patients wi t h sc rum biliruhin va lues 
greater than 100 ~tmol/L should be con ­
sidered candi<latcs for immediate li ver 
trnnsplanrntion. A two year surviva l 
ra te of 74\X, has hcen reported in PBC 

patients fo llowing liver transplanta­
tion, clearly much bette r than t hat of 
untreated paucnts (23). 

In .~ummary, the inc idence and 
preva lence of PRC in the province of 
Q uebec a rc similar to those reported in 
O ntario, and at the lower end of the 

range of those reported in western 
Europe. Whether this implie~ a gen uine 
J1ffercnce in the epidemio logy o f PBC 

or a difference in the degree of aware­
ness n( physicians, remains un<lcLcr­
mincd . The clinical featu res a nd 
evoluuon of rBC in Q uebec appear lO 
he quite simil ,1r to those rcponeJ fro m 

other countries, and sc rum hil iruhin is 
,1 major rrognostic fac tor. 
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