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ABSTRACT: The medical records of 37 native and 40 non-native adu lt 
Canadians with alcohol -induced liver disease were reviewed in order to deter
mine whether a biochemical pattern of bile duc tular inJury (increase in serum 
alkaline phosphatase levels) was more common and/or severe in native versus 
non-native Canadians. The results of this retrospective review revealed that 
.erum alkaline phosphatase levels were markedly elevated (at least three tunes 
the upper limit of normal) in six of 37 ( 16%) native Canadians as compared to 
three of 40 (7.5%) non-native Canadians (P<0.05). Moreover, the mean peak 
serum alkaline phosphatase level for native Canadians was significantly higher 
than for non-natives (262±188 iu/L versus 197±101 iu/L, respectively, mean ± 
SD, P<0.05). Other liver enzyme and function tests were similar in the two 
groups. The study also revealed cha t the mean duration of hospital stay for native 
Canadians with alcoholic hepatitis is significantly shorter than for nonnatives 
(8.5±6.0 versus 12.7±1 1.2 days, respectively, P<0.05) and the overall duration 
of hospita l stay for patients with alcoholic liver injury has decreased in recent 
years from 26 days (May 1984-85) to 9.3 days (May 1987-88). The results of this 
study indicate that alcoholic liver disease in native Canadians is associated with 
higher serum alkaline phosphatase levels than in non-native Canadians. Can J 
Gastroenterol 1990;4(4):163-166 (pour resume, voir page 164) 
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ELEVATl:l) Sl:RUM ALKAl INF Pl IOS

phata\c levels nre reported to occur 
m appmximately 60 to 80% of patients 
with alcoholic hepatitis ( I ). In the 
majnmy of cases the exLcnt of the ab
normal n y I \ mild ,me.I unlikely LO result 
m further 111 vesugmions. More marked 
abnormali ties (defined as scrum 
alkalmc phosphatase levels greater 
than th reefold Lhc upper limit of nor
mal) nc<..u rs in approximately 5% of 
patients with alcoholic liver disease 
and frequently resul ts in the need for 
further invesugat ions to exclude 
mechanical obstruct1tm of the hili,uy 
tract (2-5 ). These 111vestigations arc as
sociated with mcrcased pauent mor
bidity an<l resu lt m a more costly. 
prolonged hospital sray. Recently, 1t 
had been noted that the inc1denc::c of 
markedly e levated ~crum alkalme phos
phatase leve ls appeared to be grea ter m 
adult native Canadian patients with al
coholic hepatim than non-nau ve~ ad
m itted to ho5p1rnl with the same 
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Etude comparative des caracteristiques biochimiques des 
maladies hepatiques dues a alcool chez les Canadiens 
autochtones et non,autochtones 

RESUME: Les dossiers me<l icaux d'adultes Canadiens atteints de malad ies 
hepatiques dues a l'alcool, 37 autochtones et 40 non-autoch tones, om ete 
examines afin de determiner si un profit biochimique des lesions Ju choledoque 
( e levation des taux seriques de phosphatase a lea line) eta it p[us frequent OU severe 
chez les autoch cones que chez lcs non-aucochtones. Les resultats de cette etude 
retrospective indiquent que les taux seriques de phosphatase alcaline ccaient 
beaucoup plus eleves (d 'au mo ins trois fois plus que la limite superieure normale) 
chez six de 37 (16%) autochtones, compares a trois de 40 (7,5%) autres 
Canadiens (P<0.05). De plus, clans le cas des autochtones, le pie moyen du taux 
des phosphatases alcalines seriques eta it significat ivement plus e leve quc chez les 
non-aurochtones (262±188 ui/Lcon tre 197±101 ui/L, respectivement, moyenne 
± DS, P<0,05). Les autres epreuves fonct ionnelles hepatiques et tests de la 
fonction cnzymatique e taient similaires clans lcs deux groupes. l'crude momre 
egalemenr que, chez les Canadiens auroch tones souffrnnt d'hepatite alcoolique, 
la duree moyenne de ['hospitalisation est significativement plus courte que chez 
les non-autochtoncs (8,5±6,0 contre 12,7±11,2 jours, respectivement, P<0,05), 
et que la duree globale du sejour a l'hopital chcz Jes patients souffrant de lesions 
hepatiques d ues a l'alcool est passee de 26 jours (mai 1984-85) a 9,3 jours (mai 
1987-88) au cours des demieres annees. Les resultats de cette etude revelent que, 
clans le cas des maladies hcpatiques dues a l'alcool, les autochrones presement 
des taux <le phosphatases alcalines seriques plus e leves que les non-autochtones. 

diagnosis. In order to test the accuracy 
of this observation, [he medical records 
and laboratory findings of native 
Canadians with alcohol -induced liver 
injury were reviewed and the results 
compared with those from adult non
native patients admitted to hospital 
during the same time period with the 
same diagnosis. 

right upper quadrant tenderness, leukn
cyrosis and/or fever; nll radiologic or 
hacteriologic evidence of bi liary stones 
or sepsis; ahsence of surgical procedure~ 
during the hospital srny; and absence of 
viral, immunologic or metabolic evi
dence for acute or chronic liver disease 

Throughout the four-year period, 
162 cases had been admitted and dis
charged from hospital with a d iagnosis 
of acute alcoholic hepatitis (Table 1 ). 
Of these, 25 native Canadian males, 25 
na t ive Canadian fe ma les, 25 no n
native males and 23 non-native 
females were identified who fulfilled 
the above criteria. Prior to analysis the 
records were also screened for evidence 
of pancreatitis. Eleven records (six na-

TABLE 2 

TABLE 1 
Details of rec ruitment 

Year of Coses Hospital Range 
admission stay 

(days) 

1984-85 43 26.0 2 to 120 
1985-86 45 15.3 1 to 184 
1986-87 30 14.2 1 to 110 
1987-88 44 9.3 l to30 

tive, five non-nntivc) were discarJcJ 
Jue to elevated scrum amylase results 
(greater than twice the upper limit of 
normal). A further LO records (seven 
nacive, three non-native) were J1s
carded due to the absence nf serum 
amylase results in the chart . Thus, 7i 
cases (3 7 natives and 40 non-nauvcs) 
constituted the study population for 
th is review. 
Statistics: A Student\ r test for un
paired data and Fisher's exact teM were 
pe rfo rmed where appropriate. The 
results are given as the mean± standard 
deviation. 

RESULTS 
Demographic deta ils: 0 ( the 37 nattve 
Canadians, 18 were male and 19 female. 
T heir mean age was 44.6±14.1 ycan; 
( range 24 to 80). Of the 40 non-native,, 
19 were male, 21 female, with n mean 
age of 48.1±14.6 years (range 24 co 84). 
The mean duration of hospital stay wa1 

8.5±6.0 days for the nat ive patients anJ 
12.7±11.2 days fo r no n -mnives 
(P<0.05). 
Liver biochemistry results: Six of 37 
( 16%) nat ive Canadians had scrum 
a lkaline phosphatase leve ls greater 
than three times the upper limit of nor
mal as compared to three of 40 (7.5%) 
non-natives (P<0.05). Serum alkaline 
phosphatase levels four Limes the upper 

PATIENTS AND METHODS 
The medical records of all patients 

admitted to W innipeg's Health Scien
ces Cen tre General Hospital during the 
period May 1984 to May 1988 with a 
diagnosis of acute alcoholic hepatit is 
were reviewed. Native Canadians were 
identified by the presence o( a treaty 
number on their admission data shee t. 
The study was designed to include 100 
charts consist ing o( the first 25 each of 
native Canadian males, native 
Canadian females, non-native males 
and non-native females fu lfill ing the 
fo llowing cri teria: a history of excessive 
and prolonged alcohol in take (more 
than I 00 g/day for more than five 
years); an admission and discharge 
diagnosis of acute alcoholic hepatitis 
with documentation on admission of 

Liver function tests in patients with marked increases in serum alkaline phos
phatase levels 

Alkaline phosphatase Significance 
Increased• Not increasedt 

Aspartate aminotransferase (iu/L) 334±229 239± 198 Pf 0.05 
Bilirubin (µmol/L) 188±149 105±151 P=0.07 
Prothrombln time Cs) 16.6±2.7 14.6±2.6 P<0.05 
Abumin (g/L) 19. 1±8.8 33.4±9.1 P<O.CXXJl 
See Table J for normol values. • Markedly Increased, n=9: ' Not markedly Increased. n=68. 
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limit of normal were documented in 
rhree (8%) nf the native Canadians hut 
none of the non-natives. Aspartnte 
aminmransfernse, bil irubin levels and 
prothromhin times tended to be higher 
and albumin levels lower in patients 
with marked elevations in scrum 
alkaline phosphatase levels when com
pared with those with normal or only 
mildly elevated a lka line phosphatase 
levels (Table 2). 

Table 3 provides the results of cer
tain liver enzyme tests (alhtlinc phos
phatase, gammagluramyltransfcrasc 
and aspartate aminotransferase), and 
liver function tests (scrum bil irubin, al
bumin and prorhrombin rime) for na
tive and non-native populations. The 
hospital day at which the laboratory 
abnormality was most pronounced is 
also provided. The only significant dif
ference between the two groups was 
with respect to serum alkaline phos
phatase levels. In native Canadians, 
the mean peak serum alkaline phos
phatase level was 262±188 iu/L com
pared to 197±99 iu/L in the non-native 
population (P<0.05). The time to peak 
serum alkaline phosphatase levels was 
also dilfercnt between the two groups 
( l.9±1.9 versus 4.2±6.8 days, respec
tively, P<0.05 ). Scrum gamma
glutamyltransferasc levels were 
elevated in all patients with elevated 
serum alkaline phospharnses suggesting 
that at least a portion of the alkaline 
phosphatase was of heparobiliary ori
gin. 
Ultrasound and histologic findings: 
Twenty-two of 67 patients with ele
vated serum a lkaline phosphatase levels 
underwent ultrasound examinations of 
the liver ( 15 natives and seven non-na
tives). In 11 (50%) of these cases, fea
tures consistent with fatty infiltrntion 
(increased echogcnicity and decreased 
vascularity) were noted. Aside from one 
simple cyst, no space-occupying lesions 
were seen. 

Nine I iver biopsies were performed. 
Five of the biopsies were derived from 
patients with e levated serum alkaline 
phosphatase levels. Two of these five 
individuals had markedly elevated 
alkaline phosphatase leve ls. Four of the 
five were native Canadians; one was 
non-native. Mallory bodies and 

Liver enzymes in Canadian alcoholics 

TABLE 3 
Biochemical features of alcoholic hepatitis in native and non-native 
Canadians 

Native Canadians Non-native Significance 
(n=37) Canadians (n=40) 

Alkaline phosphatase 262±188(54-1150) 197±99 (70-412) P<0.05 
(normal 30-125 iu/L) 1.9 days (n=37) 4.1 days (n=40) P<0.05 

y glutamyl transferase 857±740 (78-2880) 1151±731 (55-2550) NS 
(normal 5-55 iu/L) 2.4 days (n=23) 2.6 days (n=27) 

Aspartate aminotransferase 249± 184 (54-850) 257±221 (32- 1367) NS 
(normal <50 lu/L) 2.5 days Cn=37) 3.6 days (n=40) 

Total bilirubin l 06± 143 (3-520) 122±161 (3 761) NS 
(normal 3-18 ~tmol/L) 2.7 days (n=36) 4.2 days (n=39) 

Albumin 31 7± 10 7 (6-46) 317±917(445) NS 
(normal 60-80 g/L) 3.4 days (n=37) 3.9 days (n=39) 

Prothrombin time 15.1±3.1 (11 -23) 14.6±2 7 (11.5-23) NS 
(normal l 1.3-13. 7 s) 3.1 da}'.S (n=37) 4. 1 da}'.S (n=40) 

Values given are mean ± standard deviation (range), days to peak abnormality (n=number of 
patients). NS Not significant 

polymorphonuclcar infiltrates were 
present in five nf the biopsies. Macro
vesicular fatty infiltration of 
hcparocytcs was noted in four case~ and 
extensive fibrosb in three. Bile sta~is 
was present in only one case (a native 
Canadian with markedly elevated 
serum alka line phosphatase levels). 
There was nu evidence of portal edema, 
cholangit b m ducrular proliferation in 
any of the biopsies. 

DISCUSSION 
The results of this retrnspectivc re

view provided interesting findings with 
respect to alcoholic liver disc,1se in this 
patient population. Specifically, 
marked increases in serum a lkaline 
phosphatase levels occurred twice as 
often in native than in non-native 
Canadians. Moreover, the mean peak 
serum a lka line phosphatase level was 
significantly higher in native Canadian 
pmicnts with alcohol-induced liver in
jury. In addition, Lhc study revealed 
that the duration of hospital stay for 
patients with alcohol-induceu liver in
jury is significantly shorter for native 
Canadi,ms (discharged after a mean of 
8.5 days) than for non-native Can
adians (discharged after a mean of 12.7 
days). Finally, the duration of hospital 
stay for all alcoholics with liver injury 
appears to have progressively decreased 
in recent years. 

The reason for higher scrum alkaline 
phosphatase levels in native Canadians 

who drink excessive amounts of al-
cohol b unclear. That scrum 
aminotransferase, biliruhin and 
prothmmbin levels were higher and al
bumin levels lower in patients with 
marked alkaline phosphatase abnor
malities suggests that the extent of 
heparic injury may be an important fac
tor. IL 1s concc1vahle therefore that na
tive Canadi,111 alcoholics consume 
larger amounts 1l alcohol nr their pat
tern of consumption is such that 
hepatic injury is more extensive than 111 

non-natives. Unfortunately, accounts 
of the amount of alcohol ingesteu or 
the pattern of ingest ion were con
sidered too maccurate to pursue this 
possihility further. A lterna tively, a 
gene tic predbposition to rhe toxic ef
fects of alcohol on the li ver or to its 
manifewuinn as b ile ductular injury 
m;iy exisr in native Can;idians (6). A l
though rhe shorter duration of hospi
talization l o peak serum alkaline 
phosph<1tasc levels tends to support th is 
hypothesis, the possibility that native 
Canadians might present to the hospi
tal at a later srage of their disease could 
also explain this finding. 

The small number of liver hiopsics 
performed precluded an attempt to 

determine whether other possible 
c holestat ic factl)rs that can be assoc i
ated with elevated scrum al kn line phos
phatase levels, such as rhe extent of 
fatty infiltration, differed in rhe two 
populations (7). The exclusion of 
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patients with gallstones, bacterial sepsis 
or pancreatic is argues aga inst the likel i
hood of these being important contri
buting factors (3-5 ). 

The reason for the shorter hospi ta l 
~tay among native Canadians is likely 
mulrifoctorial. A~ discussed earlier, na
tive Canadians may present at a la ter 
stage of their illness and thus require 
fewer in-hospital Jays. T hey may also 

recover from t heir illness more prompt
ly. More frequem self-inirimed dischar
ges is another possibili ty. Fina ll y, there 

may be significant difference~ between 
native and no n-nat ive alcoholics with 
respect to access to places ti residence 

with in the community that would af
fect the timing of discharge. 
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