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The Child-Turcotte criteria (CTC) (based on serum bilirubin and albumin, ascites, neurological
disorder and nutrition) are established prognostic factors in patients with cirrhosis having porta-
caval shunt surgery. The objective of this study was to evaluate the prognostic value of CTC in
conservatively treated cirrhosis. Patients (n = 245) with histologically verified cirrhosis from a
control group of a controlled clinical trial were studied. Data at entry into the trial were used to
classify patients according to CTC. Survival curves for up to 16 years were made, and survival
rates were compared using the log-rank test. Survival decreased significantly with increasing
degree of abnormality (A — B — C) of albumin (p < 0.001), ascites (p < 0.001), bilirubin (p = 0.02)
and nutritional status (p = 0.03). Survival was insignificantly influenced by neurological status (p
= 0.11) probably because none of the patients had hepatic coma at entry into the trial. The five
variables in CTC were combined to a score. With increasing score, the median survival time
decreased from 6.4 years (score 5) to 2 months (scores 12 or more). Furthermore, the mortality
from hepatic failure, gastrointestinal bleeding or hepatocellular carcinoma increased significantly
with increasing score. CTC provide valuable and easily obtainable prognostic information in
cirrhosis. However, CTC are inferior to a prognostic index based on multivariate analysis of

prognostic factors.

In 1964, Child and Turcotte (1) published criteria for
assessment of hepatocellular functional reserve to im-
prove selection of candidates for portosystemic shunts.
The relation of the Child-Turcotte criteria (CTC) to
short- and long-term survival after portosystemic shunt
operation has been investigated in several studies (2-11),
showing that CTC has prognostic significance. However,
CTC is of limited value in predicting the therapeutic
effect of portal-systemic shunt (12, 13).

This report describes the prognostic significance of
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CTC in conservatively treated patients with cirrhosis
who were followed up to 16 years.

PATIENTS AND METHODS

The patients were included in the placebo-treated
group (260 patients) of a controlled clinical trial of pred-
nisone (10 to 15 mg daily) versus placebo in cirrhosis
(14).

Patients were included in the trial provided that the
diagnosis was confirmed histologically, age was under 80
years, corticosteroids had not been given before and the
patient was able and willing to cooperate (14).

Fifteen patients who underwent prophylactic porta-
caval anastomosis (1), therapeutic portacaval anasto-
mosis (4) or injection sclerotherapy (10) (15) were ex-
cluded; data from the remaining 245 patients were ana-
lyzed. None of these patients had advanced neurological
disorder (“coma”) on entry into the trial. Standard treat-
ment was used for fluid retention, encephalopathy, in-
fections, and episodes of bleeding were treated with blood
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transfusion and, if necessary, with the Sengstaken-
Blakemore tube, vasopressin or both.

On the basis of prospectively recorded data on admis-
sion to the trial, the patients were grouped according to
each of the five variables selected by Child and Turcotte
(serum bilirubin and albumin, ascites, neurological dis-
order and nutrition) using criteria (CTC) shown in Table
1. The classification obtained by each variable was
graded as follows: A as 1; B as 2, and C as 3. In each
patient, the grade for each of the five variables was
combined. Serum bilirubin was not measured in 8 and
albumin in 2; ascites was not recorded in 3, neurological
disorder in 1 and nutritional status in 1 patient. All five
variables were registered in 231 of 245 patients. The CTC
score was calculated only for the 231 patients who had
five variables recorded.

Survival was analyzed by the lifetable method using

TABLE 1. CTC AND THEIR DISTRIBUTION IN THE PATIENTS
Group designation A B C
(grading) 1) (2) )
Serum bilirubin {mg%) <2.0 2.0-3.0 >3.0
(75%) 11%) (14%)
Serum albumin (gm%) >3.5 3.0-35 <3.0
(52%) (25%) (23%)
Ascites None Easily con-  Poorly con-
(80%) trolled® trolled?®
9%) (11%)
Neurological disorder None Minimal® Advanced
(73%) (27%) “coma”
(0%)
Nutrition Good? Fair® Poor/
(80%) 17%) 3%)
2 Slight ascites.
® Moderate or marked ascites.
¢ Minimal encephalopathy.
? Normal or fat.
¢ Meagre.
 Cachectic.
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Fig. 1. Survival in CTC Groups A, B and C defined by serum
bilirubin concentration.
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Fi1G. 2. Survival in CTC Groups A, B and C defined by serum
albumin concentration.
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FiG. 3. Survival in CTC Groups A, B and C defined by degree of
ascites.

the log-rank test for statistical comparison of survival
rates (16). Statistical comparison of variables was made
using x? test (discontinuous variables) or Mann-Whitney
or Kruskal-Wallis nonparametric tests (continuous var-
iables). The CTC score was compared with other prog-
nostic variables by analyzing its significance in a Cox
regression model including previously identified prog-
nostic factors (17) using a standard computer program
(BMDP 2L) (18).

RESULTS

The survival curves of patients in Groups A, B and C,
respectively, for each of the five variables in CTC are
shown in Figures 1 to 5. Figure 1 shows that patients
with bilirubinemia <2 mg% had a slightly but signifi-
cantly longer survival than did patients with bilirubine-
mia between 2 and 3 mg% or above 3 mg%. The patients
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FIG. 5. Survival in CTC Groups A, B and C defined by nutritional
status.

in the latter two groups had similar survival. With de-
creasing albumin level, there was a highly significant
decrease in survival time (Figure 2). Marked ascites was
associated with decreased survival compared with no or
easily controlled ascites which was associated with sim-
ilar survival rates (Figure 3). A tendency towards a
decreased survival was seen if a slight neurological dis-
order (encephalopathy) was present, but this tendency
was not statistically significant (Figure 4). None of the
patients had advanced neurological disorders (“coma”)
on entry to the trial. With increasingly poor nutritional
status, survival decreased (Figure 5).

Figure 6 shows the survival curves for patients grouped
according to the combined CTC. A statistically signifi-
cant trend of decreasing survival time with increasing
total score was present. In Figure 7, a combination into
three groups is shown.
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Table 2 shows the distribution of other variables in
groups defined by CTC score. Distribution of age, sex,
duration of history, and alcoholism are similar in the
three groups defined, but the higher scores were associ-
ated with other indicators of advanced disease.

This pattern is also reflected in the causes of death
(Table 3). With increasing CTC score, mortality from
hepatic cause increased significantly (piena < 0.001).

VALUE OF CTC COMPARED WITH OTHER
PROGNOSTIC VARIABLES

We previously identified 12 significant prognostic vari-
ables (marked in Table 2) in 488 placebo or prednisone-
treated patients (17). Of CTC, only ascites was among
those variables. The other four variables in CTC were
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TABLE 2. VARIABLES IN SUBGROUPS DEFINED BY CTC SCORE

Variable CTC score p Value
<7 8-10 =11
General N:163 N:54 N:14
Median age (years)® 60 59.5 59.5 0.91
Males (%)° 60 61 36 0.19
Median duration of history (months) 6 6 5 0.96
Clinical
[Ascites (%)° 2 52 100]
[Neurological disorder (%) 5 15 36]
[Nutritional status affected (%) 12 33 57]
Steadily progressive course (%) 36 75 85 <0.0001
Alcoholism (%) 42 44 29 0.56
Incapacitation (%) 25 51 79 <0.0001
Spider nevi (%) 21 54 64 <0.0001
Peripheral edema (%) 17 54 79 <0.0001
Esophageal varices on radiography (%) 6 10 36 0.0008
Median systolic/diastolic blood pressure (mm of 140/85 140/85 123/75 0.005/0.009
mercury)
Median body weight (kg) 66.5 64.9 64.1 0.34
Biochemical
[Median bilirubin (mg%) (<1.0) 0.9 2.4 3.9}
[Median albumin (gm%) (>4.4) 3.84 2.80 2.37]
Median aspartate amino transferase (mmoles/li- 2.8 4.6 3.2 0.002
ter/hr) (<1.7)
Median alkaline phosphatase (King Armstrong 12.6 15.2 16.3 0.03
Units) (<10.0)
Median acetylcholine esterase (umoles/min/ml) 3.00 1.40 1.58 <0.0001
(2.0-6.1)°
Median prothrombin index (% of normal) (>70)°¢ 73 51.5 42.5 <0.0001
Median y-globulin (gm%) (<1.1) 1.60 2.20 2.80 <0.0001
Median sulfobromophthalein retention (% after 18.5 30.0 40.7 <0.0001
45 min) (<5)
Antinuclear factor (%)° 32 45 50 0.28
Histological
Parenchymal nodules = normal lobules (%) 18 11 9 0.88
Large piece-meal necroses (>5 hepatocytes) (%)* 15 20 36 0.14
Efferent veins in parenchymal nodules (%)*® 42 32 45 0.47
Moderate or marked liver connective tissue in- 62 58 45 0.53
flammation (%)*
Small focal liver cell necroses (%)*° 75 80 82 0.70
Eosinophil leucocytes in liver parenchyma (%)* 20 15 27 0.57
Predominantly broad connective tissue septa (%) 38 61 91 <0.0001
Nonseptal fibrosis > 500 um (%) 15 30 45 0.007
Blurred septal-parenchymal junction (%) 39 49 82 0.01
Pericellular fibrosis (%) 21 26 67 0.02
Dilated sinusoids (%) 8 13 36 0.01
Increased amount of connective tissue in sinu- 13 18 56 0.01
soids (%)
Chronic aggressive hepatitis (%) 21 24 0 0.20

@ Previously identified prognostic variable in a Cox regression analysis (17).

eliminated as insignificant in the multivariate model
amn.

Considering only placebo-treated patients, we included
CTC score in a new Cox regression analysis (17, 18)
together with 12 previously identified prognostic varia-
bles and performed a stepwise elimination of insignifi-
cant variables (backward elimination). CTC score was
not significant at any step of the analysis and was
eliminated (after ascites) in the last step. Since this

analysis was based on fewer patients (the placebo group
only) not all of the 12 originally identified prognostic
variables remained significant.

Thus, the prognostic value of CTC is incomplete; other
variables have additional prognostic information (17).

INFLUENCE OF PREDNISONE TREATMENT

In prednisone-treated patients, the prognostic value of
CTC was similar to that observed in placebo-treated
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TABLE 3. CAUSES OF DEATH IN SUBGROUPS DEFINED BY CTC

SCORE
CTC score
Total
=7 8-10 =211
No. of patients 163 54 14 231
No. of deaths (% of patients) 126 50 13 189
(717%) (93%) (93%)
Main cause of death
Hepatic (% of deaths) 54 36 11 101
(43%) (72%) (85%)
Hepatic failure 27 16 6 49
Hepatic failure and GI 11 14 3 28
bleeding
GI bleeding 9 6 2 17
Hepatocelinlar carci- ] 0 0 6
noma
Splenectomy 1 0 0 1
Nonhepatic (% of deaths) 72 14 2 88
57%) (28%) (15%)
Infection 10 4 0 14
Cardiovascular disease 32 7 2 41
Extrahepatic malignancy 20 1 0 21
Other nonhepatic cause 10 2 0 12

patients except for the following: during prednisone
treatment, prognosis was slightly better in patients with
albumin of 3.0 to 3.5 gm% (p = 0.03), without ascites (p
= 0.03), but slightly worse in patients with marked
ascites (p = 0.06) compared to placebo treatment.

DISCUSSION

CTC were not the result of systematic analysis of all
potentially useful prognostic variables but emerged from
general clinical experience in assessing hepatocellular
functional reserve in patients considered for portosys-
temic shunt operation. Nevertheless, CTC have proved
to be important prognostic factors in patients who
undergo portosystemic shunt operation (2-11). Unfor-
tunately, CTC have not proved useful in deciding if
patients should be recommended for portal-systemic
shunt or medical treatment (13). The explanation may
be that CTC—as shown in this report-——have a similar
prognostic value in conservatively treated patients.

CTC Categories B and C are indicators of advanced
liver disease and were designed for patients being consid-
ered for portal-systemic shunt operation. Among such
patients, there is an almost equal distribution of patients
in Categories A, B and C (11). In contrast, the present
study includes few patients in Category C because criteria
of inclusion (see “Patients and Methods”) were not ful-
filled by some of the more severely ill patients (19) of
which many would be in Category C. Furthermore, we
studied the data at admission to the trial corresponding
rather closely to the time of diagnosis, while most reports
on patients having portal-systemic shunt operations per-
formed analyze data at the time patients are considered
for portal-systemic shunting. Thus, selection of patients
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and early assessment of CTC explain why Categories A
and B are more frequent in our patients. Nevertheless,
in our patients, CTC had a significant prognostic influ-
ence which is similar to that reported for shunted pa-
tients (2-11).

Of the individual criteria, serum albumin had the most
marked prognostic influence followed by degree of as-
cites; serum bilirubin and nutritional status had less
prognostic influence. Neurological status had no signifi-
cant prognostic influence, probably because none of the
patients had coma at the entry into the trial.

Combination of the five variables to a score markedly
increased the prognostic information. As emphasized by
Conn, there is no general agreement as to how the criteria
should be combined (11). Many reports use addition of
the numbers 1, 2 or 3 (for A, B or C) for each of the five
components to a total score between 5 and 15. This
scoring, which implies equal weighing of the five varia-
bles, may not be optimal but it has the advantage of
simplicity. The definition of Groups A, B and C for the
combined criteria varies considerably (11). One may pre-
fer to use the raw score between 5 and 15 giving a more
finely graded measurement of the prognosis. As seen
from Figure 6 survival decreases with increasing score.
The effect of patients with coma on the score is missing
in our data and may be limited because patients with
coma are likely to have a high score contribution (2 or
3) from other components, and prognosis is already ex-
tremely poor for scores of 12 and above (Figure 6). Since
the groups with the highest scores include few patients,
the prognostic results for these scores are less precise.
Accordingly, we condensed the groups to a smaller num-
ber. After condensation into three groups, there was still
a considerable difference in the survival curves (Figure
7).

The prognostic influence of CTC was also reflected in
causes of death. The mortality from hepatic cause in-
creases significantly with increasing score.

A number of clinical, biochemical and histological
variables besides CTC differed in patients with different
CTC score (Table 2) implying correlation with CTC.
Some of these variables (marked in Table 2) have pre-
viously proved prognostic (17). Some of the latter (ace-
tylcholinesterase and prothrombin index) closely corre-
late with CTC score (Table 2) and may explain why the
CTC score did not contribute significantly in the Cox
regression analysis. However, variables which do not
significantly correlate with CTC score have been identi-
fied as important prognostic variables {e.g., age, sex and
more histologic variables (Table 2)]. These variables
have additional prognostic information. Thus, CTC do
not comprise the optimal combination of prognostic fac-
tors. Nevertheless, because CTC are simple and easily
applicable in clinical practice, they may be useful for
quick assessment of prognosis.
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