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C-reactive Protein Can Predict Patients with Cirrhosis
at a High Risk of Early Mortality
after Acute Esophageal Variceal Bleeding

Takeshi Ichikawa'?, Nobuaki Machida®, Hiroaki Kaneko?, Itaru Oi* and Masayuki A. Fujino™’

Abstract:

Objective The aim of this study was to identify patients with a high risk of early mortality after acute
esophageal variceal bleeding by measuring the C-reactive protein (CRP) level.

Methods We retrospectively evaluated 154 consecutive cirrhotic patients admitted with acute esophageal
variceal bleeding. Differences between categorical variables were assessed by the chi-square test. Continuous
variables were compared using the Mann-Whitney U-test. Multivariate logistic regression analyses consisting
of clinical laboratory parameters were performed to identify risk factors associated with the 6-week mortality.
The discriminative ability and the best cut-off value were assessed by a receiver-operating characteristic
(ROC) curve analysis.

Results Child-Pugh C patients showed a significantly higher 6-week mortality than Child-Pugh A or B pa-
tients (38% vs. 6%, p<0.0001). The 6-week mortality in Child-Pugh C patients was associated with the age
(p<0.0001), etiology of cirrhosis (p=0.003), hepatocellular carcinoma (p=0.0003), portal vein thrombosis (p=
0.005), baseline creatinine (p=0.0001), albumin (p=0.001), white blood cell count (p=0.038), baseline CRP [p
=0.0004; area under the ROC (AUROC)=0.765; optimum cut-off value at 1.30 mg/dL] and bacterial infection
(p=0.019). We determined that CRP >1.30 mg/dL was an independent predictor for 6-week mortality in
Child-Pugh C patients [odds ratio (OR)=8.789; 95% confidence interval (CI): 2.080-47.496; p=0.003], along
with a creatinine level of 0.71 mg/dL (OR=17.628; 95% CI: 2.349-384.426; p=0.004) (73% mortality if CRP
>1.30 mg/dL vs. 19% if CRP<1.30 mg/dL, p<0.0001).

Conclusion In Child-Pugh C patients with esophageal variceal bleeding, a baseline CRP 21.30 mg/dL can
help identify patients with an increased risk of mortality.
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class, model for end-stage liver disease (MELD) score, renal
failure, bacterial infection, active bleeding at initial endo-
scopy, hepatocellular carcinoma (HCC), presence of portal

Introduction

Acute esophageal variceal bleeding is a significant life-
threatening complication of cirrhosis. Although the mortality
during episodes of esophageal variceal bleeding has de-
creased over the past 3 decades to approximately 20% (1-3),
it remains high. Several factors associated with the mortality
risk within six weeks after an episode of esophageal variceal
bleeding have been identified, including the Child-Pugh

vein thrombosis (PVT) and hepatic venous pressure gradi-
ent (4-9). Among these predictors, the Child-Pugh class has
traditionally been used to stratify patients at risk for death,
and patients in Child-Pugh class C have a particularly poor
prognosis (10, 11).

However, the Child-Pugh classification system has limita-
tions for detecting patients with a high mortality risk, in-
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183 Patients were admitted for acute
variceal bleeding

29 Patients with ectopic variceal bleeding
were excluded

+ 27 had gastric variceal bleeding

» 2 had duodenal variceal bleeding

'

\ 4
154 Patients were included

« 147 had endoscopic variceal ligation
« 1 had sclerotherapy

« 6 had no endoscopic therapy

Figure 1. Flowchart of patients admitted with variceal bleed-

ing to our hospital and the selection of the study population.

cluding having a “ceiling effect” with the objective parame-
ters of bilirubin, albumin and prothrombin. It has been
shown that the early mortality of patients with decompen-
sated cirrhosis depends largely on events that temporarily
worsen or are superimposed on liver failure. The existence
of systemic inflammatory response syndrome (SIRS) also
appears to be an important prognostic factor. SIRS increases
the risk of encephalopathy, renal failure, infection (12-14)
and mortality in cirrhosis patients (14, 15). C-reactive pro-
tein (CRP) is an acute phase protein synthesized in response
to cytokines like interleukin (IL)-1 and IL-6. CRP plays a
key role in a wide range of inflammatory process and is
broadly used for the diagnosis of bacterial infection. How-
ever, CRP levels are also elevated in other situations respon-
sible for inflammation, regardless of the presence of bacte-
rial infection (16-18).

In this study, we assessed the utility of the CRP levels in
identifying high-risk patients after acute esophageal variceal
bleeding.

Materials and Methods

Data collection

One hundred and eighty-three cirrhotic patients admitted
with acute esophageal variceal bleeding between October
2004 and December 2016 at the Department of Gastroen-
terology and Hepatology of Itabashi Chuo Medical Center
were included in our study (Fig. 1). Patients bleeding from
ectopic varices, such as gastric varices (n = 27) or duodenal
varices (n = 2), were not enrolled in the study because of
their differing prognosis. We retrospectively analyzed the
154 consecutive patients in our current study. No exclusion
criteria were predefined. Baseline clinical and biochemical
data of patients were recorded at admission. The Child-Pugh
score and the MELD score were calculated from the base-
line data. The tumor stage was recorded according to the 7th
Edition of the American Joint Committee on Cancer
(AJCC)/International Union for Cancer Control (UICC) tu-

mor node metastasis (TNM) classification (19).

The study protocol conforms to the ethical guidelines of
the Declaration of Helsinki and was approved by the local
ethics committee. Informed consent had previously been ob-
tained according to the local regulations.

Treatments

An initial endoscopy was performed on all patients within
12 hours of arrival. In patients bleeding from esophageal
varices, endoscopic variceal ligation (EVL) was performed
as first-line therapy. Proton pump inhibitors (PPIs) were pre-
scribed to patients who received EVL for acid suppression.
If EVL failed to control the bleeding, the varices were
treated with injection sclerotherapy. When necessary, should
bleeding fail to be controlled by endoscopic therapy, a
Sengstaken-Blakemore tube was inserted as a bridge to a
new endoscopy (Fig. 1). Patients with hemodynamic insta-
bility or a significant drop in hemoglobin were given a
packed red blood cell transfusion. Patients underwent endo-
scopic therapy at one-week intervals as prophylaxis when
applicable. Antibiotics were prescribed depending on the pa-
tients” clinical condition, laboratory data and physician’s
preference.

Definitions

The endoscopic findings of esophageal varices were as-
sessed based on the “General rules for recording endoscopic
findings of esophagogastric varices” prepared by the Japan
Society for Portal Hypertension (20) and prospectively re-
corded in the endoscopic database during the study period.
The time of inclusion was the moment of admission to our
medical center. The primary endpoint of the study was the
6-week mortality, which was defined as death from any
cause occurring within six weeks after admission. We chose
this outcome because per the Baveno VI consensus work-
shop, the main treatment outcome in cases of acute variceal
hemorrhaging should be the 6-week mortality (21). The
follow-up time of six weeks allows comparisons with long-
term studies, as most deaths after acute variceal bleeding oc-
cur in the first six weeks (5, 11). The diagnosis of cirrhosis
was based on the clinical, biochemical and imaging findings.
HCC was diagnosed based on ultrasound and computed to-
mography (CT) or magnetic resonance imaging (MRI) find-
ings during admission. PVT was diagnosed based on ultra-
sound, CT or MRI findings. Bacterial infection, occurring
around the index bleeding was defined by one of the follow-
ing criteria: a fever greater than 38.0°C for more than 12
hours and spontaneous bacterial peritonitis, ascitic fluid
polymorphonuclear count >250/mm’, positive blood cultures,
urinary tract infection, and/or pneumonia on chest radio-
graph. Other infections were diagnosed according to clinical,
radiologic, and bacteriologic data (4). Rebleeding was de-
fined as recurrence of bleeding after initial bleeding control
evidenced by new melena or hematemesis, or hemodynamic
instability. Under these circumstances, a second endoscopic
treatment was performed.
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Table 1. Baseline Characteristics of Patients on Admission, n=154.
Age (year) 65 (56-75)
Gender (% male) 117 (76%)
Etiology, n (%)

Alcohol 83 (54%)
HCV 39 (25%)
HBV 8 (5%)
Other 24 (16%)
HCC, n (%) 22 (14%)
PVT, n (%) 15 (10%)
Creatinine (mg/dL) 0.76 (0.60-1.13)
INR 1.42 (1.21-1.77)
Serum sodium (mEq/L) 138 (136-142)
Albumin (g/L) 2.9 (2.6-3.3)
Total bilirubin (mg/dL) 1.4 (0.8-2.6)
Ascites, n (%) 92 (60%)
Child-Pugh class A/B/C, n (%) 19(12%)/71(46%)/64(42%)
MELD score 13 (10-18)
Hemoglobin (g/dL) 9.0 (7.2-10.7)
Platelet (x10%uL) 10.4 (7.4-14.6)
CRP (mg/dL) 0.36 (0.14-0.98)

Active bleeding at initial endoscopy, n (%)

Antibiotics (presence/absence)

74 (48%)
56 (36%)/98 (64%)

HCV: hepatitis C virus, HBV: hepatitis B virus, HCC: hepatocellular carcinoma, PVT:
portal vein thrombosis, INR: international normalized ratio, MELD: Model for End-

Stage Liver Disease score, CRP: C-reactive protein

Statistical analyses

Differences between categorical variables were assessed
by the chi-square test. Continuous variables were summa-
rized using the median and interquartile range (IQR) and
compared using the Mann-Whitney U-test. The selection of
a priori variables for the multivariate analysis was based on
all variables that showed statistically significant differences
on a univariate analysis and in the previous literature (4, 5,
9, 14, 22-25). The candidate variables included the age, cre-
atinine level, CRP level and albumin level. We performed an
all-subset selection method to obtain those variables that in-
dependently correlated with the 6-week mortality. The dis-
criminative ability was assessed by an area under the
receiver-operating characteristic (AUROC) curve analysis
and the logarithm of the likelihood (LL). The coefficients
obtained from the logistic regression analyses were also ex-
pressed in terms of the odds of occurrence of an event. The
best cut-off value of continuous variables for predicting the
6-week mortality was defined by the Youden index. All
analyses were performed using the JMP software program,
version 8.0.1 (SAS Institute Japan, Tokyo, Japan) or EZR
(Saitama Medical Center, Jichi Medical University), which
is graphical user interface for R (The R Foundation for sta-
tistical Computing version 2. 13.0) (26). A two-tailed p
value of <0.05 was considered to be statistically significant.

Results

Patient characteristics and outcomes

We evaluated 154 consecutive cirrhotic patients admitted
with acute esophageal variceal bleeding. The baseline char-
acteristics of the patients at admission are reported in Ta-
ble 1. The median age was 65 years (IQR 56-75), with 76%
being men. The most common etiology for cirrhosis was al-
coholic liver disease (54%) followed by hepatitis C (25%).
The median MELD score at admission was 13 (IQR 10-18).
The Child-Pugh class for the liver function was class A in
19 patients (12%), class B in 71 patients (46%) and class C
in 64 patients (42%). Active variceal bleeding at the initial
endoscopy was noted in 74 patients (48%). One hundred
and forty-seven patients (95%) received EVL as the initial
endoscopic treatment. In one patient, injection sclerotherapy
was performed for EVL failure. A Sengstaken-Blakemore
tube was inserted into six patients because of a failure to
control bleeding by endoscopic therapy (Fig. 1). Fifty-six of
154 patients were administered intravenous antibiotics
within 48 hours after the onset of esophageal variceal bleed-
ing. Table 2 shows the main outcomes of the patients.
Twenty-nine patients (19%) died within the follow-up period
of 6 weeks. The 6-week mortality of patients was 6%
among Child-Pugh class A or B patients and 38% among
class C patients (p<0.0001).
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Clinical characteristics of patients according to the
Child-Pugh class and univariate analyses

As shown in Table 3, in Child-Pugh class A or B patients,
the etiology of cirrhosis, HCC, PVT, serum sodium level
and infection at baseline were significantly associated with
the 6-week mortality, whereas the age, creatinine level, albu-
min level, total bilirubin level, MELD score, hemoglobin,
white blood cell (WBC) count, CRP level, active bleeding at
initial endoscopy and rebleeding within 6 weeks were not.
In Child-Pugh class C patients, a higher age, viral cirrhosis,
presence of HCC, presence of PVT, elevated creatinine
level, lower albumin level, higher WBC count, higher CRP
level and infection all had a significant influence on the 6-

Table 2. Main Outcome of All Cirrhotic Patients with
Variceal Bleeding.

6-week mortality p value
Survival Death
All patients, n (%) 125 (81%) 29 (19%)
Child-Pugh class, n (%)
A/B 85 (94%) 5 (6%) <0.0001*
C 40 (63%) 24 (38%)

*Statistically significant (p<0.05)

week mortality. However, the TNM stage, the MELD score,
hemoglobin, active bleeding and rebleeding did not differ
markedly between Child-Pugh class C patients with and
without 6-week mortality. In Child-Pugh class A or B pa-
tients, there were only five deaths. Child-Pugh A or B pa-
tients were therefore not considered “high-risk”. Only Child-
Pugh class C patients were subjected to a subsequent analy-
sis. We investigated Child-Pugh class C patients without
HCC in order to exclude the possibility that the existence of
HCC could affect the CRP level (Table 4). In Child-Pugh
class C patients without HCC, the 6-week mortality was sig-
nificantly associated with clinical factors in common, like a
higher age, elevated creatinine level, lower albumin and
higher CRP. A higher WBC count and infection tended to
influence the 6-week mortality; however, the difference was
not significant. Upon a univariate analysis, the factors asso-
ciated with the 6-week mortality were almost the same, even
after excluding patients with HCC. Therefore, we analyzed
Child-Pugh class C patients admitted for acute esophageal
variceal bleeding, including patients with HCC, in Fig. 2
and Tables 5-8. The utility of the baseline CRP level for
predicting the 6-week mortality was 0.765 [AUROC; 95%
confidence interval (CI): 0.630-0.900]. The utility of the
baseline creatinine level for the same prediction was not sig-
nificantly different from that of the CRP level: the AUROC

Table 3. Univariate Analysis for 6-week Mortality according to Child-Pugh Class.

Child-Pugh A/B

Child-Pugh C

Survival n=85 Death n=5 p value  Survival n=40 Death n=24 p value

Age (year) 65 (54-76) 71 (61-78) 0.476 58 (49-67) 75 (66-82) <0.0001*
Sex (Male), n (%) 64 (75%) 4 (80%) 0.812 29 (73%) 20 (83%) 0.322
Etiology, n (%)

Alcohol 46 (54%) 1 (20%) 27 (68%) 9 (38%)

Virus 22 (26%) 4 (80%) 0.033* 7 (18%) 14 (58%) 0.003*

Other 17 (20%) 0 (0%) 6 (15%) 1 (4%)
Previous bleeding, n (%) 24 (28%) 0 (0%) 0.165 5 (13%) 2 (8%) 0.605
HCC, n (%) 6 (7%) 3 (60%) 0.0003* 2 (5%) 10 (42%) 0.0003*
TNM stage

I-1II 1 0 0 2

MIA-IIC 1 0 0.526 2 5 0.424

IVA-IVB 4 3 0 3
PVT, n (%) 4 (5%) 2 (40%) 0.002* 1 (3%) 6 (25%) 0.005*
Creatinine (mg/dL) 0.72 (0.59-1.00) 1.18 (0.67-1.60) 0.192 0.68 (0.56-100) 1.11 (0.88-1.64) 0.0001*
INR 1.27 (1.15-1.43) 1.57 (1.29-1.63) 0.103 1.79 (1.50-1.99) 1.73 (1.33-2.17) 0.688
Serum sodium (mEq/L) 139 (138-142) 133 (132-136) 0.003* 139 (136-142) 138 (133-143) 0.248
Albumin (g/L) 3.2 (2.9-3.5) 3.3 (2.9-3.5) 0.923 2.7 (2.5-3.0) 2.4 (2.1-2.6) 0.001*
Total bilirubin (mg/dL) 1.0 (0.8-1.6) 1.2 (0.8-2.6) 0.469 2.7 (1.1-4.8) 2.6 (1.6-5.4) 0.458
Ascites, n (%) 28 (38%) 3 (60%) 0.339 35 (88%) 20 (83%) 0.643
MELD score 11 (9-14) 14 (10-18) 0.250 18 (14-22) 19 (14-26) 0.317
Hemoglobin (g/dL) 9.6 (7.8-11.4) 9.5 (6.3-9.5) 0.205 8.8 (6.8-10.4) 8.2 (6.4-9.8) 0.458
WBC (/uL) 6,900 (5,100-9,300) 8,700 (4,600-13,850) 0.515 7,800 (5,125-10,875) 10,450 (7,450-15,600)  0.038*
CRP (mg/dL) 0.21 (0.10-0.65) 0.49 (0.22-4.06) 0.121 0.41 (0.03-9.33) 2.31 (0.59-4.35) 0.0004*
Active bleeding, n (%) 38 (45%) 1 (20%) 0.461 19 (48%) 16 (67%) 0.136
Rebleeding, n (%) 6 (7%) 9 (0%) 0.589 1 (3%) 2 (8%) 0.285
Infection, n (%) 12 (14%) 3 (60%) 0.008* 10 (25%) 13 (54%) 0.019*

TNM: tumor-node-metastasis, WBC: white blood cell. *Statistically significant (p<0.05)
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Table 4. Univaritate Analysis for 6-week Mortality in Child-Pugh Class C Pa-

tients without HCC.
Survival n=38 Death n=14 p value

Age (year) 58 (49-68) 69 (62-81) 0.004*
Sex (Male), n (%) 27 (71%) 11 (79%) 0.588
Etiology, n (%)

Alcohol 27 (71%) 7 (50%)

Virus 6 (16%) 6 (43%) 0.119

Other 5 (13%) 1 (7%)
Previous bleeding, n (%) 5 (13%) 1 (7%) 0.547
Creatinine (mg/dL) 0.68 (0.56-0.97) 1.11 (0.89-1.40) 0.002*
INR 1.79 (1.58-2.01) 2.10 (1.70-2.86) 0.065
Serum sodium (mEq/L) 139 (136-142) 138 (136-143) 0.885
Albumin (g/L) 2.7 (2.5-3.0) 2.4 (2.2-2.6) 0.018*
Total bilirubin (mg/dL) 2.6 (1.0-4.4) 2.4 (1.5-5.3) 0.584
Ascites, n (%) 33 (87%) 13 (93%) 0.547
MELD score 18 (14-22) 21 (16-28) 0.126
Hemoglobin (g/dL) 8.8 (6.6-10.3) 7.8 (5.9-10.0) 0.353
WBC (/uL) 7,800 (5,125-10,925) 11,200 (6,975-18,975)  0.056
CRP (mg/dL) 0.40 (0.18-0.63) 1.48 (0.49-3.03) 0.009*
Active bleeding, n (%) 19 (50%) 12 (86%) 0.020*
Rebleeding, n (%) 1 3%) 1 (7%) 0.453
Infection, n (%) 9 (24%) 7 (50%) 0.068

*Statistically significant (p<0.05)

10
0.8 ]
> 0.6 7
=
@
c
[
0 04 7
— CRP
] (AUROC: 0.765)
02 ==== Creatinine
(AUROC: 0.785)
00 1%
U 1 1 1 T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Figure 2. ROC curves of the model for predicting the six-
week mortality in acute esophageal variceal bleeding. Opti-
mum cut-off values of the baseline CRP level and serum creati-
nine level for distinguishing patients with or without 6-week
mortality were defined. The AUROCsSs of CRP and serum cre-
atinine were not significantly different (p=0.801).

was 0.785 (95% CI: 0.674-0.893) (Fig. 2). In Child-Pugh
class C patients, optimum cut-off values were calculated as
follows: 0.71 mg/dL for creatinine and 1.3 mg/dL for CRP
(Fig. 2). Thus, we calculated an optimized age cut-off value
of 68 years to distinguish patients with a high risk of 6-
week mortality. In addition, a cut-off value of 2.6 g/L. was

also calculated for the albumin level.
Multivariate analyses

Table 5 shows the best four models obtained after the
evaluation of the logistic regression analysis using all possi-
ble combinations of the candidate variables. The model in-
cluding age >68 years, creatinine level >0.71 mg/dL and
CRP level 21.30 mg/dL. showed the best discriminative abil-
ity (highest AUROC and lowest -2LL). The CRP level along
with the creatinine level were shown to be significant inde-
pendent predictors of the 6-week mortality in Child-Pugh
class C patients. Age showed no statistical significance, al-
though it was included in the logistic regression model (Ta-
ble 6).

Influence of the level and different types of CRP on
the 6-week mortality

We investigated the differences in the 6-week mortality
according to CRP level. In Child-Pugh C patients, the 6-
week mortality was associated with CRP >1.30 mg/dL (19%
vs. 73%, respectively, for <1.30 and 21.30 mg/dL, p<
0.0001). Antibiotics were administered to all Child-Pugh C
patients with a CRP level 21.30 mg/dL associated with
clinically evident infection, whereas no patients showing ele-
vated CRP levels that were not associated with clinically
evident infection received antibiotics. The 6-week mortality
did not differ markedly between the patients showing CRP >
1.30 mg/dL with or without any clinically evident infection
(p=0.793) (Table 7).
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Table 5. Best Four Models of Logistic Regression Analysis for 6-week Mortality in
Child-Pugh Class C Patients with Acute Variceal Bleeding.

AUROC  Se%  Sp%  -2LL
Age>68 (yeas), CRP21.3 (no/yes), Creatinine>0.71 (no/yes) 0.902 583 100.0 46.8
Age (years), CRP21.3 (no/yes), Creatinine=0.71 (no/yes) 0.901 62.5 97.5 47.0
Age (years), CRP21.3 (no/yes), Albumin<2.6 (no/yes) 0.890 78.0 97.5 49.0
Age>68 (years), CRP>1.3 (no/yes), Albumin<2.6 (no/yes) 0.879 75.0 92.5 48.1
Creatinine (mg/dL) 0.785 95.8 625 75.5
CRP (mg/dL) 0.765 79.1 72.5 73.4

AUROC: area under the receiver-operating characteristic curve, Se: sensitivity, Sp: specificity, LL: logarithm

of the likelihood

Table 6. Final Model of Logistic Regression Analysis for 6-week Mor-
tality in Child-Pugh Class C Patients with Acute Variceal Bleeding.

Variables  Regression coefficient ~ Odds ratio 95% C1 p value
Age 1.109 3.031 0.652-15.180 0.157
Creatinine 2.870 17.628 2.349-384.426  0.004*
CRP 2.173 8.789 2.080-47.496  0.003*
Constant -4.021

Age, creatinine and CRP were categorized using the cut-off value form the ROC curve.

*Statistically significant (p<0.05). CI, confident interval

Table 7. Association of CRP with 6-week Mortality in Child-Pugh Calss C

Patients with Acute Variceal Bleeding.

Variables Survial Death p value
n (%) n (%)
CRP<1.30 mg/dL 34 (81%) 8 (19%) <0.0001°*
CRP >1.30 mg/dL 6 (27%) 16 (73%)
CRP 21.30 mg/dL, associated with infection 3(25%) 9 (75%) 0.793
CRP 21.30 mg/dL, nonassociated with infection 3 (30%) 7 (70%)

*Statistically significant (p<0.05)

Clinical characteristics in patients with different
CRP levels

Patients with CRP levels >1.30 mg/dL showed a higher
age (p=0.003), higher serum creatinine level (p=0.014) and
lower serum sodium level (p=0.025) than those with a CRP
level <1.30 mg/dL. Patients with CRP levels >1.30 mg/dL
also more frequently had HCC (p=0.001) and PVT (p=
0.002) than those with a CRP level <1.30 mg/dL. Elevated
CRP levels were associated with infection (p=0.025) (Ta-
ble 8).

Discussion

Recent studies on acute esophageal bleeding have pro-
posed predictive factors for identifying high-risk patients af-
ter current standard treatment. Augustin et al. considered
Child-Pugh class C patients with creatinine >1 mg/dL to be
at a high risk for 6-week mortality (5). Amitrano et al. de-
termined that Child-Pugh class C, a WBC >10x10°/L and
the presence of PVT were the only independent predictors

of 5-day failure (22). These studies have shown that the
Child-Pugh class remains a strong predictive factor of short-
term outcomes. The aim of this study was to identify pa-
tients at a high risk of early mortality after acute esophageal
variceal bleeding among Child-Pugh class C patients. Our
study showed that the baseline CRP level was able to pre-
dict the 6-week mortality among Child-Pugh class C pa-
tients after acute esophageal variceal bleeding, independent
of the usual prognostic criteria, such as MELD scores. A
baseline CRP level >1.30 mg/dL was the predictor of 6-
week mortality in Child-Pugh class C patients. Elevated
CRP levels were associated with a higher age, the presence
of HCC, higher creatinine levels, lower serum sodium levels,
rebleeding and the presence of infection.

Other studies have shown that MELD is a significant pre-
dictor of short-term mortality at six weeks after acute
variceal bleeding (23, 24). The Child-Pugh score and the
MELD score are the most commonly used prognostic mod-
els in patients with cirrhosis. The MELD score has been
shown to be superior to the Child-Pugh score as an index of
liver disease severity in patients with chronic liver disease
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Table 8. Clinical Characteristics of Child-Pugh Class C Patients

with Differential CRP Levels.

CRP<1.3 mg/dL

CRP21.3 mg/dL

n=42 n=22 p value

Age (year) 60 (52-69) 71 (62-82) 0.003*
Sex (Make), n (%) 30 (71%) 19 (86%) 0.298
Etiology, n (%)

Alcohol 27 (64%) 9 (41%)

Virus 10 (24%) 11 (50%) 0.104

Other 5 (12%) 2 (9%)
Previous bleeding, n (%) 6 (14%) 1 (5%) 0.236
HCC, n (%) 3 (7%) 9 (41%) 0.001%*
PVT, n (%) 1 2%) 6 (27%) 0.002%*
Creatinine (mg/dL) 0.70 (0.58-1.12)  0.97 (0.73-1.58)  0.014*
INR 1.79 (1.53-2.01)  1.73 (1.21-2.20) 0.347
Serum sodium (mEqg/mL) 139 (136-142) 136 (132-142) 0.025%*
Albumin 2.6 (2.4-3.0) 2.6 (2.4-2.7) 0.561
Total bilirubin (mg/dL) 2.6 (1.1-4.9) 2.9 (2.0-5.7) 0.224
Ascites, n (%) 36 (86%) 19 (86%) 0.943
MELD score 18 (14-21) 18(14-24) 0.339
Hemoglobin (g/dL) 8.7 (6.6-10.0) 8.3 (5.9-10.6) 0.767
WBC (x10°/L) 7.5 (4.9-10.8) 11.1 (8.5-14.4) 0.005%*
Active bleeding, n (%) 21 (50%) 8 (36%) 0.298
Rebleeding, n (%) 0 (0%) 3 (14%) 0.014*
Infection, n (%) 11 (26%) 12 (55%) 0.025*

*Statistically significant (p<0.05)

awaiting liver transplantation. Esophageal variceal bleeding
is a severe complication in cirrhotic patients. Patients with
acute variceal bleeding are at a higher risk developing other
complications or dying from hypovolemic shock, infections
and the progress of liver failure. However, Tandon et al.
found that MELD scores were not as useful as the Child-
Pugh class for identifying patients at risk of infection. The
most likely explanation for this finding is the inclusion of
variables in the Child-Pugh score, like hypoalbuminemia
and ascites, which are predictive of infection risk (25).
Child-Pugh class C patients are susceptible to infections,
and such infections further deteriorate the liver func-
tion (27). Another recent study also showed that the Child-
Pugh score had a better overall performance in the predic-
tion of 6-week mortality and was better at stratifying the
risk of variceal bleeding than the MELD score (28). The
MELD score is more objective than the Child-Pugh score,
since its calculation is based on the etiology of cirrhosis and
three simple laboratory parameters-INR, serum creatinine
and bilirubin levels-whereas it may underestimate the sever-
ity of liver disease in patients with decompensated cirrhosis
and predominant complications of portal hypertension, as it
does not include any parameters related to portal hyperten-
sion, such as hepatic encephalopathy or ascites (29, 30).

In the present study, small elevations in CRP predicted
the risk of 6-week mortality in Child-Pugh class C patients
after acute esophageal bleeding. CRP is mainly produced in
the liver. Although the elevation of CRP is reduced in re-
sponse to infection or systemic inflammation, the production

is maintained even in Child-Pugh class C patients. High
CRP levels can be observed even in cirrhotic patients with
underlying liver dysfunction in Child-Pugh class C (31, 32).
Cervoni et al. reported a significant prognostic impact of
elevated CRP on short-term mortality in Child-Pugh score
>8 cirrhotic patients. Persistently elevated CRP levels in
these patients predicted short-term mortality better than in-
fection or clinically-assessed SIRS (33). Systemic inflamma-
tion, reflected by elevated CRP, is common in patients with
advanced cirrhosis, like Child-Pugh class C and portal hy-
pertension. Inflammatory response activation may be pro-
moted by occult infections associated with bacterial translo-
cation that complicates the increase in the intestinal perme-
ability in these patients (34). Systemic inflammation has
been shown to favor serious complications, such as variceal
bleeding, encephalopathy and acute-on-chronic liver fail-
ure (14, 35, 36). Elevated CRP levels reflect not only infec-
tion but also the existence of systemic inflammation. Thus,
regardless of the presence of clinically evident infection, ele-
vated CRP levels may have been a predictor of the 6-week
mortality after esophageal variceal bleeding in Child-Pugh
class C patients in the present study.

The serum creatinine level was also an independent pre-
dictor of the 6-week mortality in Child-Pugh class C pa-
tients in our study. The optimized cut-off value of serum
creatinine for the prediction of mortality was 0.71 mg/dL. In
a previous study, the model including baseline creatinine >
1.0 mg/dL showed the best discriminative ability for 6-week
mortality in patients after acute variceal bleeding (5). The
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cut-off values of serum creatinine level in both the present
and previous studies were not necessarily high. In patients
with cirrhosis, serum creatinine may be an even poorer re-
flection of the renal function than in those without cirrhosis
because of a reduced muscle mass, particularly in patients
with severe liver disease. In this setting, the release of cre-
atinine is considerably reduced, and therefore, patients may
have a falsely low serum creatinine value (36). Thus, serum
creatinine is limited in several respects for the assessment of
the renal function in patients with cirrhosis. Furthermore,
when an increase in serum creatinine is found in a patient
with liver disease, it is first necessary to determine whether
or not the patients has chronic kidney disease (CKD), acute
kidney disease (AKD) or acute kidney injury (AKI). This is
crucial for determining the treatment strategies that should
be started immediately in cases of AKD or AKI and less ur-
gently in case of CKD (37). Not only the development of
AKI, but also the cause of impairment in kidney function is
an important prognostic factor; patients with hepatorenal
syndrome have worse prognosis compared with that of pa-
tients with other causes (38). The prognosis differs markedly
according to the clinicopathological condition of kidney dys-
function. We should pay attention to the prediction of early
mortality by using the serum creatinine level in decompen-
sated cirrhotic patients after esophageal variceal bleeding.

In Child-Pugh class C patients with CRP levels 21.30 mg/
dL, variceal bleeding should be considered a fatal event. In-
deed, these patients with acute esophageal variceal bleeding
had a dismal prognosis with a 6 week-mortality of 75%. In
these patients, intensive care should always be attempted.
Garcia-Pagan et al. reported that, in Child-Pugh class C pa-
tients, 10 (67%) of the total 15 patients in the pharmacology
plus EVL group died, compared with 3 (19%) of the total
16 patients in the early use of a TIPS (within 72 hours of
the initial endoscopy) (early-TIPS) group. Early TIPS may
be selected in Europe and North America, as this is the only
patient-tailored strategy proven to date to improve the out-
come in acute variceal bleeding (11). However, the TIPS
procedure is not commonly performed in Japan due to the
disadvantages associated with TIPS, such as an increased in-
cidence of encephalopathy, that may not be outweighed by
their advantages.

There are several limitations associated with this study.
First, our study was conducted at a single center and needs
external validation. The baseline CRP proved a powerful
tool for predicting the 6-week mortality in Child-Pugh class
C patients after acute esophageal bleeding. CRP is a simple
marker that can be easily checked in patients on admission.
We believe that our prognostic model consisting of the
Child-Pugh class and CRP level can therefore be applied to
any tertiary hospital. Second, although PPIs were adminis-
tered to patients who received EVL, no vasoactive drug, like
somatostatin or terlipressin, and very few secondary prophy-
laxis agents, like B-blockers, that affect esophageal bleeding
were prescribed. Treatment using these drugs is the standard
care according to the Baveno consensus workshops and

2016 practice guidance by the American Association for the
Study of Liver Disease (21, 39). However, the management
in this study was performed in a manner more typical of Ja-
pan than Europe and North America (40). In the same way,
antibiotics were instituted only for patients with clinically
evident infection and not in all patients as prophylaxis. Fi-
nally, this was retrospective study. A retrospective study de-
sign can result in some bias due to patient selection. How-
ever, 95% of patients in the study cohort underwent EVL.
This rate is consistent with the rates of 94-100% in other
retrospective, non-clinical trial cohorts in Spain (5) and Ja-
pan (41). We therefore feel that this potential bias is reduced
in the point of treatment selection and believe that our study
cohort well reflects daily urgent endoscopic therapy in pa-
tients with acute esophageal variceal bleeding arriving at ter-
tiary hospitals. In addition, this study contained 12 (18.9%)
HCC patients in Child-Pugh class C patients. A recent study
reported that elevated CRP is associated with a dismal prog-
nosis in HCC patients (42). Therefore, we investigated the
influence of elevated CRP on the 6-week mortality in Child-
Pugh class C patients without HCC and confirmed that, re-
gardless of the presence of HCC, the 6-week mortality was
associated with elevated CRP in those patients.

In conclusion, the present study demonstrated the clinical
importance of the baseline CRP level in predicting the 6-
week mortality in cirrhotic patients with Child-Pugh class C
status. Thus, conducting early and simple evaluations using
a marker that can be easily measured is useful for identify-
ing high-risk patients after acute esophageal variceal bleed-
ing. The early identification of such patients offers the op-
portunity to select other treatment options with intensive
care before the patient’s condition deteriorates.

The authors state that they have no Conflict of Interest (COI).
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