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Abstract
Variceal haemorrhage in cirrhotic patients
carries a high early mortality even when
balloon tamponade or emergency sclero-
therapy are applied. The aim of this study
to identify patients dying within six weeks of
their first variceal haemorrhage. One hundred
and twenty one patients with parenchymal
cirrhosis presenting with the first variceal
bleeding episode between June 1983 and
December 1988 were studied. Nineteen
patients were excluded for various reasons.
Emergency sclerotherapy was carried out in
cases of active bleeding or where there were
endoscopic signs of recent bleeding, and then
regularly repeated afterwards. Of the 24 vari-
ables studied and included in a multivariate
analysis using a logistic regression model,
three had an independent prognostic value:
encephalopathy, prothrombin time, and the
number of blood units transfused within the 72
hours oftime zero. The subsequent regression
equation was able to predict 89% of the
patients who will die and 97% of the patients
who will still be alive six weeks after their first
variceal haemorrhage treated by sclero-
therapy. Pugh score was less discriminatory
than these last three variables in terms of
accuracy of adjustment, goodness of fit to
the model, receiver operating characteristic
curves, and percentage correct prediction. To
measure the accuracy of the prediction rule,
our model was applied to another series of 28
cirrhotic patients admitted with their first
variceal bleeding during the next period
(January 1989 to May 1990). Death and sur-
vival were correctly predicted in respectively
82% and 94% ofthe cases. The use ofthis score
is recommended for the selection of patients
with high early mortality after variceal bleeding
despite sclerotherapy, and for the design of
new therapeutic trials.
(Gut 1992; 33: 1381-1385)

Variceal haemorrhage in cirrhotic patients
carries high early mortality ranging from 31 61 to
63.3%,2 even when balloon tamponade, drugs or
emergency scierotherapy are used as first line
treatment. Death is mainly because of exsangui-
nation or liver failure.3 Studies assessing the
value of various risk factors and scoring systems
in patients with acute variceal haemorrhage are
important as they may offer a useful mean of
selection for entry into clinical trials or they may
identify a group of patients with a very high
mortality. Endoscopic sclerotherapy, shunt

surgery, and staple transection of the oesophagus
(haemostatic procedures) or liver transplantation
(a procedure which solves both the problems of
impaired liver function and of portal hyperten-
sion) should all be considered for this high risk
group. No consensus seems to exist in the
literature for the identification of risk factors
having the best prognostic value for early
mortality after variceal haemorrhage.
Lack of rigorous endoscopic criteria defining

variceal haemorrhage such as those described by
Buset et al,4 lack of standardisation for the time
of entry,5 non-uniform management of the
variceal haemorrhage during the whole study
period, analysis of either the first or the recurrent
episodes of haemorrhage and differences in
patient sampling or variables recorded may all
have a part in explaining the contradictions
among some of the studies published on this
matter.3S'3 The aim of our study is to identify
among subjects treated using the same endo-
scopic protocol - that is, urgent sclerotherapy,
those dying within the first six weeks of their first
variceal haemorrhage. In addition, we have
observed that a well characterised group of
patients do not benefit from endoscopic therapy.

Methods

PATIENTS
One hundred and twenty one patients with their
first variceal bleeding episode between June 1983
and December 1988 were retrospectively
studied. Nineteen patients were excluded.
Insufficient data on survival (patients admitted
only for the management of the acute bleeding)
or incomplete medical records excluded seven
patients; 12 other patients were not studied
because of prehepatic portal hypertension (four),
associated hepatocellular carcinoma or other
neoplasms (seven), or previous shunting (one).
Thus, 102 patients were finally included with a
diagnosis of parenchymal cirrhosis confirmed by
pertinent clinical, biochemical or histological
data. All had oesophageal varices at endoscopy.
Cirrhosis was of alcoholic origin in 62% of the
cases and the distribution according to the Child-
Pugh classification was 23%, 45%, and 32%
respectively for classes A, B, and C. A complete
history was always obtained (with the family and
the general practitioner if the patient was unable
to collaborate); physical examination and labora-
tory analysis were performed at time zero of the
index bleed. Emergency oesophagogastroduo-
denoscopy was done in all cases within 12 hours
of the index bleed. Time zero is the time of

1381

 on A
ugust 6, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.33.10.1381 on 1 O

ctober 1992. D
ow

nloaded from
 

http://gut.bmj.com/


Le Moine, Adler, Bourgeois, Delhaye, Deviere, Gelin, Vandermeeren, Van Gossum, Vereerstraeten, Vereerstraeten, Cremer

admission to the first hospital. If the patient was
already in the hospital, it was the time when
haematemesis or melaena occurred.
When admitted to our hospital, all patients

were managed by fluid resuscitation (intra-
venous infusion of colloids to achieve haemo-
dynamic stabilisation or a systolic blood pressure
above 90 mm Hg) followed by endoscopy and
mixed intravariceal and paravariceal injection
sclerotherapy. Polidocanol 1% (Aethoxysclerol)
was most frequently used (97 of 102 patients);
recently, isobutyl-2-cyanoacrylate (Bucrylate)
was used in a case ofprofuse oesophageal variceal
haemorrhage or in a case of bleeding caused by
gastric varices (five of 102 patients). Follow up
sclerotherapy was always done after 48 hours
unless recurrent bleeding occurred earlier and
then at one to two weeks' interval during the
same hospital stay. Balloon tamponade (Linton
tube) and vasoactive drugs (vasopressin) were
used for haemorrhage which persisted despite
sclerotherapy (four cases). After this first study,
the resulting model of prediction of outcome at
six weeks was validated on the next 28 patients
admitted between January 1989 and May 1990
with their initial variceal bleed. The same criteria
defined above were used to select this popula-
tion.

Figure 1: Distribution and
causes ofdeaths within six
weeks ofthe index bleed in
102 patients with
parenchymal cirrhosis (29
deaths; specific mortality
caused by liverfailure or
exsanguination, other is
represented by infections and
deaths ofunknown origin).

VARIABLES
Twenty five variables (12 qualitative and 13
quantitative) related to clinical or biological data,
endoscopic features or to the importance of the
haemorrhage were collected at admission and for
the next 72 hours for transfusions. The qualita-
tive variables were: sex, aetiology of cirrhosis
(alcholic or non-alcholic), activity of alcoholism
(active consumption at time zero, abstinence for
at least one month or undetermined status),
duration of liver disease from the initial diagnosis
(<two years, two to five years, >five years),
degree of ascites (absent, moderate, severe),
degree of encephalopathy (absent, moderate,
coma) a defined by Adam and Foley,'4 extra-
hepatic infection (pulmonary, urinary, or ascitic:
present or not), previous non-surgical haemo-
static procedures before admission if referred
from other hospitals (vasoactive drugs, tampon-
ade) yes or no, source of variceal bleeding:
oesophageal, gastric type 1, 2, 315 or by exclusion
of any other potential site of bleeding, activity of
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the bleeding: active (spurting or oozing) or
recent (platelet aggregate, adherent clot),4 stag-
ing of oesophageal varices (1 and 2, 3, 4)16 and the
presence ofblood in the stomach (yes or no). The
quantitative variables were: age (years), systolic
blood pressure (mm Hg), heart rate (beats/min),
haemoglobin (g/dl), albumin (g/l), prothrombin
time (%), aspartate aminotransferase, 1U/1,
alanine aminotransferase, 1U/1, bilirubin ([tmol/
1), the number of blood units transfused within
72 hours of admission (to restore vital signs
aiming for a haemoglobin level of 9 g/dl); the
amount of polidocanol injected per patient
during the first sclerotherapy session (ml),
Child-Pugh score,'7 and serum creatinin
([tmol/l).

STATISTICAL ANALYSIS
Survival curves were analysed using the actuarial
method of Mantel-Haenzel. 18 Aiming to identify
the patients dying specifically from their liver
disease and to avoid biases by time dependent
variables (blood transfusion requirements within
the 72 hours), statistical analysis was performed
on the 91 patients still alive after 72 hours and
after exclusion of the patients dying from other
causes than liver failure or exsanguination
(n=8). Two stepwise logistic regression pro-
cedures were performed.9 The first using the
Pugh score alone as independant variable (Pugh
model) and, the second, including all variables
(Pugh excluded) achieving a statistical signific-
ance ofp<0 1 in univariate analysis using X2 tests
(current model). Variables were entered into or
removed from the logistic regression equation
one at a time. Preassigned p values equal to 0 10
and 0.15 controlled the stepping of entry and
removal respectively. Missing data were not
considered in the analysis. Regression coeffici-
ents and their standard error were calculated
with a CYBER 855 computer for those variables
which entered and remained in the regression
equation. From this equation, histograms of
predicted probabilities of success were com-
puted for each individual belonging either to the
successes group (alive at six weeks) or to the
failures group (dead at six weeks). From these
histograms, a probability cut off point could be
selected to maximise the proportions of correctly
predicted successes and failures. The two models
were compared in terms of efficiency in predict-
ing outcome at six weeks (probability of correct
classification), in terms of goodness to fit and
accuracy of adjustment of the data to the models
and finally using receiver operating character-
istic curves.20

Results
Among the 102 patients with parenchymal
cirrhosis, 42 died from time zero to 12 months
after their first variceal haemorrhage. Most of the
deaths (29/42) occurred within the first six weeks
of the index bleed. Six weeks mortality was thus
28% (29/102) and one year mortality 40% (42/
102). Figure 1 shows the distribution and the
causes of deaths within the six weeks: exsangui-
nation was the cause of death in 15 patients (pure
exsanguination without signs of liver failure
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lUU - 20 sion coefficients to include in the logistic equa-
tion and their significance are depicted in Table
III. For each patient, p was calculated according
to the value of each variable and its respec-

80 -t_ 16 tive regression coefficient. For both groups,
observed successes (alive at six weeks) and
failures (dead at six weeks) were analysed. Using

60 12
. ,,a 0-7 probability cut off point below which the
60_ 12 =x patient is predicted to die and above which he is

., predicted to survive at six weeks yields correct
O classification in 97% (71/73) of surviving

40 _ ~ 8 o patients, 89% (16/18) of deaths and 96% (87/91)of both survival and deaths when assessing
specific outcome with the current model. Using
the same cut off point yields a correct classifica-

20 4 tion of 90% (66/73) of surviving patients, 67%
(12/18) of deaths and 86% (78/91) of both
survivals and deaths when assessing specific

150 I II outcome with the Pugh model. In terms of

0 50 100 150 20 250 300 350 specific outcome was also significantly better
Time (days) predicted with our model compared to the Pugh

re 2: Percentage of model: 1-0 v 0-7, from -45.278 to -16-072 v
ival and number of from -45*278 to -28-881, respectively, for a cut
hs plotted as function of (five), terminal haemorrhage in case of profound point of 0-7 (p<0-05). Furthermore, as seen in
nting with theirfirst liver failure (10), hepatic failure in six and other Figure 3, the receiver operating characteristic
Seal haemorrhage. causes in eight (septic complications in four and curve of our model reveals a greater area under

unknown in the others)). Specific mortality the curve than the one of the Pugh score,
related to the liver disease and including death by
exsanguination, liver failure or both therefore
affects 21 patients among whom three died
during the first 72 hours. The patient survival
curve is represented in Figure 2. There is a rapid
and immediate increase in the risk of dying
shortly after the index bleed. Univariate analysis
of qualitative and quantitative data are repre-
sented respectively in Table I and Table II. Two
ofthe 12 qualitative and seven of the 13 quantita-
tive variables which were studied in univariate
analysis significantly influenced patient's sur-
vival at six weeks. As many of those variables
were obviously correlated with each other, their
study according to multivariate methods was
mandatory. Three of those eight variables
(excluding Pugh score) independently influenced
patient survival in the logistic regression analy-
sis: encephalopathy, Prothrombin time and
units ofblood transfused within the first 72 hours
(current model).
The logistic equation which allows us to

calculate the p value is:

TABLE I Prognostic factors influencing survival at six weeks
univariate study: qualitative data

Patients Patients
Variables (alive) (dead) Significance

Sex (MIF) 50/23 8/10 NS
Aetiology (alc/non-alc) 43/30 12/6 NS
Activity of alcoholism

(act/non-act/undet.) 31/7/4 18/2/1 NS
Duration of disease (yr):
<2 4 1
2-5 27 8 NS

>5 42 9
Ascites:

Absent 39 8
Moderate 26 7 NS
Severe 8 3

Encephalopathy:
Absent 62 2
Moderate 11 12 p<0-0001
Severe 0 4

Infection (Y/N) 9/64 7/11 p<0-05
Previous haemostatic

procedures (YIN) 10/63 1/17 NS
Source of bleeding

(Oes/Gas/Excl) 46/16/11 11/6/1 NS
Activity of bleeding

(Act/Rec) 19/42 12/7 NS
Staging of varices:
I&II 9 2
III 38 14 }NS
IV 26 2

Blood in stomach (YIN) 62/11 17/1 NS

(ea+ 1)

p=probability of dying or of living at six
weeks.

e =2-7183 (base of the natural logarithm)
a= -2-75 x(ENC)+0 10x(PT)-0.31 (BU)+

2-64
ENC (encephalopathy)= 1 (absent)

2 (moderate)
3 (coma)

PT (Prothrombin time)=absolute value in %
BU=number of blood units transfused within
72 hours after time zero.
The same procedure was then applied using

only the Pugh score as independent variable to
predict outcome at six weeks (Pugh model).
Variables, the constants, their respective regres-

TABLE II Prognostic factors influencing survival at six weeks
univariate study: qualitative data (mean (SD))

Variables Alive Dead Significance

Age (yr) 56 (13) 58 (9) NS
Blood pressure (mm Hg) 113 (23) 106 (21) p=0.04
Heart rate (beats/min) 108 (14) 117 (22) p=0.04
Haemoglobin (gr/dl) 8-9 (2-1) 8-9 (2-1) NS
Albumin (g/l) 34 (6) 31 (4) NS
Prothrombin time (%) 59 (14) 36 (15) p=0-06
AST (IU/I) 54 (46) 225 (567) p=0.01
ALT (IU/I) 36 (27) 134 (342) p=0.02
Bilirubin ([tmol/l) 49 (54) 119 (95) p=0.01
Blood transfused (units) 3-6 (2.9) 8-6 (8) p=0.005
Polidocanol (ml) 15 (19) 31 (28) NS
Child-Pugh score 8 (2) 11 (2) p<0-0001
Creatinin (,tmol/l) 106 (62) 150 (79) NS

AST= aspartate aminotransferase; ALT= alanine
aminotransferase.

.Cu

C-,

0-0

Figu
survi
deat)
time
prese
varic

1383

1

 on A
ugust 6, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.33.10.1381 on 1 O

ctober 1992. D
ow

nloaded from
 

http://gut.bmj.com/


LeMoine, Adler, Bourgeois, Delhaye, Devie're, Gelin, Vandermeeren, Van Gossum, Vereerstraeten, Vereerstraeten, Cremer

TABLE iII Results of the logistic regressions. Comparison between the Pugh model and the
current model

Regression coefficients
Constant Variables (standard error) Significance

Pugh model 10-267 Pugh score -0-926 (0.222) p<0005
Current model 2-640 Encephalopathy -2-748 (0.962) p<001

Prothrombin time 0-102 (0.037) p<001
Blood units transfused -0-310 (0-120) p<005

therefore confering a better specificity and sensi-
tivity to our model. Analysing the predictive
value of the logistic regression with our three
variables, there was no statistical difference
between alcoholic and non-alcoholic patients
(data not shown). The validation of our model
using the same selection criteria was also manda-
tory. We have calculated the p value for each
patient (28) admitted in the next period of the
study using the grade of encephalopathy,'-' the
absolute value ofprothrombin time at the admis-
sion and the number of blood units transfused
within the 72 hours after admission. Results are
shown in Figure 4 confirming the effectiveness of
our model: 82% (nine of 11) of the deaths and
94% (16 of 17) of the patients still alive at six
weeks could be predicted.

Discussion
This study shows that using a prognostic equa-
tion containing only three variables: encephalo-
pathy, prothrombin time, and the number of
blood units transfused within 72 hours, specific
outcome (survival or death as a result of liver
failure or exsanguination) within six weeks ofthe

1*0

0-8

0

a)
U)

0,

C.

a)

0.2

0

0 Pugh model 0 Current model

0-2 0.4 0-6 0-8

False positive ratio
Figure 3: Receiver operating characteristic curves: true positive ratio andfalse positive ratiofor
different cut offpoints ofthe Pugh and the current models.

first variceal haemorrhage of cirrhotic patients
could be predicted in at least 89% of the cases.
Several other studies focusing on variceal bleed-
ing prognosis have been published.36-2 Conclu-
sions are often discordant, however, and the
predictive value of the results is often difficult to
assess from the data. Several explanations for
these discrepancies can be offered. First, the
absence of rigorous endoscopic criteria for
defining variceal haemorrhage or indications for
sclerotherapy could be two explanations for the
discrepancies. In our study, the source of bleed-
ing (oesophagus or stomach) and the activity of
bleeding (active or recent) were defined accord-
ing criteria previously described.4 During the
whole study period the same strict policy was
adopted: patients underwent endoscopy at
admission as soon as they were haemodynamic-
ally stable and emergency sclerotherapy was
initiated as a primary therapy in case of active or
recent variceal bleeding using either polidocanol
or more recently cyanoacrylate. Conclusions
regarding cyanocrylate are not yet available
because of the limited experience at present. A
recent report, however, shows promising results
with cyanoacrylate in cases of gastric variceal
bleeding.2' Second, absence of standardisation of
the time of entry could be another explanation
for the discrepancies between the results of
various authors. As emphasised by Burroughs
et al,5 changing the starting point for analysis
after variceal haemorrhage leads to completely
different conclusions. In our study the clinical
and biological variables were obtained as close to
the index bleed as possible, if necessary by
consulting the medical charts of the referring
hospital. Third, analysis of the first bleeding
episode was only done by Christensen," Cales,22
and Garcia Pagan. 13

It is very important to distinguish the first
from the subsequent bleeding episodes because
associated mortality is different and this may
lead to biases in studies when pooling the two
types of episodes.'0 Unfortunately these three
studies" 13 22 also suffer from other shortcomings.
Indeed, in the first series of patients only 72%
were bleeding from varices, haemostatic treat-
ment was not uniform and only a minority were
treated with sclerotherapy. In the second series
only 30 patients with variceal bleeding were
considered and the treatment was not defined. In
the third series, sclerotherapy was not done as
the initial treatment. Finally, differences in
patient sampling (percentage of alcoholics, per-
centage of Child-Pugh C cirrhotic patients) or in
variables recorded could also explain the discrep-
ancies. Our work emphasises the prognostic
value of three variables: encephalopathy,
prothrombin time, and the number of blood
units transfused within the 72 hours after time
zero. The first two are related to residual liver
function and the last to the importance of the
haemorrhage. These findings are compatible
with other observations on the prognostic value
of high grade encephalopathy," 3 and low
prothrombin index.23 25 The fact that only two
variables of the Pugh score are so powerful in our
model is probably related to two reasons: first, in
case of variceal haemorrhage, some of the five
variables of this score are probably redundant

1384

 on A
ugust 6, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.33.10.1381 on 1 O

ctober 1992. D
ow

nloaded from
 

http://gut.bmj.com/


Factors related to early mortality in cirrhotic patients bleedingfrom varices and treated by urgent sclerotherapy 1385

20 - Observed
_I I Predicted

17
16

15-

co
c 94%

o.10 9
0
0
z
5 ~~~~82%

0
Deaths Alive

Figure 4: Prospective study (n=28 patients). Comparison ofobserved and predicted outcome at
six weeks using the current model.

and second, in our model the use of the absolute
value of prothrombin adds a gain in sensitivity
compared with the subclasses of the Pugh score.

This is the first study showing an independent
prognostic value for the blood volume transfused.
The fact that this predictor is significantly

associated with death at six weeks in this study
and not in others3689" could be caused by the
same biases previously discussed or to the choice
of a more restrictive time period - that is, 72
hours, for estimating the volume of index bleed.
This suggests that, besides the residual liver
function, the amount of the first variceal haemor-
rhage as reflected by the transfusion require-
ments for 72 hours after admission, is a key
variable for estimating short term survival. This
probably reflects two important phenomena:
first the early rebleeding, known to be an
important prognostic variable5 and second
that volemic expansion might be harmful in
cirrhotics bleeding from varices because of its
positive effect on portal pressure.26 Our study
therefore suggests three important conclusions.
First, that early prognosis after the first variceal
haemorrhage is not only related to the residual
liver function but also to the requirement in
transfusions within the 72 hours after the admis-
sion. Second, that patients fulfilling our criteria
will die in spite of sclerotherapy. This supports
the data from the Copenhagen Oesophageal
Varices Sclerotherapy Project27 28 suggesting that
sclerotherapy may be harmful to patients with
encephalopathy. And finally, that our model
provides a powerful tool in identifying those
patients for whom conventional treatment will
be unsuccessful and other haemostatic pro-
cedures be considered in new controlled thera-
peutic trials such as injection of the varices with
cyanoacrylate rather than with polidocanol,
staple transection of the oesophagus, or endo-
scopic variceal ligation.29

Finally, as liver failure was predominant in at
least 16 of the 29 patients dying within six weeks
and as our score gives an objective information
about the outcome of the patient (unlike the
classical Child-Pugh classification which is sub-
jected to changes after improvement of the
patient's status) cirrhotic patients with their
first, potentially lethal, variceal bleeding should
be early stratified as candidates or not for liver

transplantation and the decision to proceed to
transplantation should be considered in the high
risk group defined by us.
We wish to thank Mrs Viviane Tonus and Mrs Mia Persoons for
typing this manuscript and Dr Ghattas for helpful discussions.
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