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ABSTRACT

Objective: To describe the baseline characteristics and two-year outcomes of patients with Child-Pugh grades A and B cirrhosis;
and evaluate the predictive value of liver stiffness for the development of adverse outcomes (AOs) in this patient population.
Study Design: A prospective cohort study.

Place and Duration of Study: The Second Hospital, Cheeloo College of Medicine, Shandong University, China between
September 2018 and March 2021.

Methodology: The present study consecutively included patients with Child-Pugh grades A and B cirrhosis. Patients were
followed up every six months until two years. Baseline demographic characteristics and laboratory indexes were collected. Liver
stiffness and controlled attenuation parameter were measured at baseline, month 6 and month 12. The observational endpoint
was AOs, including liver-related patient death and hepatocellular carcinoma (HCC).

Results: A total of 174 patients were included in the final cohort. Hepatitis B virus (HBV)-induced liver cirrhosis accounted for
the vast majority of enrolled cases (82.2%). AOs were observed in six patients. Multivariate logistic regression model was
performed and liver stiffness was considered as the only independent predictor for AOs (OR 1.071, p = 0.006). Liver stiffness
was also significantly improved at 12 months compared with the baseline data (median 10.6 vs. 13.3 kPa, p <0.001).

Conclusion: Patients with Child-Pugh grades A and B cirrhosis had an acceptable short-term prognosis. Greater liver stiffness
predicted two-year AOs in these patients with relatively mild cirrhosis. The prognostic value of changes in liver stiffness

warrants further investigation.
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INTRODUCTION

Cirrhosisrepresents the progression of liver disease andis char-
acterised by portal hypertension, bacterial translocation, and
the occurrence of hyperdynamic circulation.' Cirrhotic patients
also experience high mortality rates and negatively affected
quality of life, especially in those with decompensated
cirrhosis.*?

The Child-Pugh score has been widely used to distinguish the
severity of cirrhosis.>® Although several prognostic tools have
been applied to identify patients with severe disease, the Child-
Pugh scoreis still considered one of the mostimportantinstruc-
tive scoring criteriain clinical practice.”®
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Patients with Child-Pugh grade C cirrhosis are characterised by
higher mortality rates and worse outcomes. Meanwhile, patients
with Child-Pugh score grades A and B are characterised as mild
cirrhosis; however, they may also experience adverse events in
relatively short periods. The potential risk of disease progression
in this patient population is easy to be ignored in clinical practice.
Therefore, the baseline characteristics, outcomes, and intuitive
predictors of these patients require further clarification. Further-
more, given the differences in various aetiologies of liver cirrhosis
between Asian and Western populations’, clinical data from Asia
areurgently required.

Liver stiffness assessed, using transient elastography (TE), has
been generally acknowledged as an effective non-invasive
method to evaluate the degree of liver cirrhosis in clinical
practice.*® However, the prognostic role of this non-invasive tool
in the development of adverse outcomes (AOs) needs further
exploration.

The objective of the present study was to describe the baseline
characteristics and two-year outcomes of patients with Child-
Pughcirrhosisgrades AandB; andto evaluatethe predictive value
ofliverstiffnessfor AOs.
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METHODOLOGY

A prospective cohort study including patients with Child-Pugh
grades A and B cirrhosis was performed. Patients were consecu-
tively recruited from the Second Hospital, Cheeloo College of
Medicine, Shandong University, China, enrolled between
September2018 and March 2019, and followed-up for at least two
years. The protocol for the current study was approved by the
Ethics Committee of the Second Hospital, Cheeloo College of
Medicine, Shandong University (Approval No. KYLL-2018 (K])
P-0070), and adhered to the principles of the Declaration of
Helsinki. Writteninformed consents were obtained fromall partici-
pants. Patients 30 to 75 years of age (including boundary values),
diagnosed with cirrhosis in the past six months, were included.
Individuals with Child-Pugh grade C cirrhosis, those diagnosed
with malignant tumour(s), including hepatocellular carcinoma
[HCC] at screening, pregnant women, and those positive for HIV
were excluded. The calculation of sample size was based on
logisticregression. Asample size of 154 cases was evaluated to be
satisfactory with a power of 90% (P, = 0.10, P, = 0.21, R’ = 0.00)
usingsoftware PASS11.0.7 (NCSS, LLC. Kaysville, Utah, USA).

Cirrhosis was confirmed by liver biopsies, or typical signs of liver
cirrhosis, including cirrhosis-related ascites, hepatic encephalo-
pathy, or gastroesophageal variceal bleeding, ortypicalimaging
features of liver cirrhosis and liver stiffness >12 kilo Pascals
(kPa), while alanine aminotransferase (ALT) level <200 U/L. Data
regarding the following baseline demographic characteristics
and laboratory indexes were collected: patient age and gender,
aetiology of cirrhosis, ALT, aspartate aminotransferase (AST),
total bilirubin (TB) and albumin levels, platelet count (PLT), alpha
fetoprotein (AFP), and international normalized ratio (INR). Liver
stiffness and controlled attenuation parameter (CAP) were
measured using TE (FibroScan, Echosens, Paris, France),
according to procedures specified in previous guidelines.® Liver
stiffness was recorded in kPa. A separate case report form (CRF)
was generated foreach patient, and thenthe data were collected
inan Excel table. The process of data collection were completed
by two investigators independently and checked together.
Patients were contacted every six months. Follow-up included
outpatient consultation and laboratory investigations. TE was
performedonlyat6and 12 months.

The Child-Pugh score was calculated, according to a method
described in a previous report.” The observational endpoint of
the current study was AOs, including liver-related patient death
andHCC.HCCwasdiagnosedasfollows:nodules<2.0cmindiam-
eterandtypicalimagingfeaturesonat=2typesofimagingexam-
ination (including contrast enhanced ultrasound, contrast
enhanced computed tomography, and contrast enhanced
magneticresonanceimaging); nodules >2.0cmindiameter, and
typical imaging features in =1 one imaging examination; or
elevation of AFP level and typical imaging featuresin =1imaging
examination.™

Kolmogorov-Smirnovtestwas performedto assessthe normality
of continuous variables. Continuous variables are expressed as
mean + standard deviation (SD) or median (interquartile range

[IQR]). The changes of liver stiffness were compared by Wilcoxon
signedrankstest. Univariate and multivariate logistic regression
models were used to evaluate the predictive value of liver stiff-
nessfor AOs in cirrhotic patients. Nonparametric Spearman rank
correlation analysis was performed to evaluate the correlation
between liver stiffness and other variables. Differences were
considered to be statistically significantatp <0.05. Software IBM
SPSS version 22.0 (IBM Corp., Armonk, NY, USA) was used for the
aboveanalyses.

RESULTS

A total of 179 patients with Child-Pugh grades A and B cirrhosis
were screened. Five patients were excluded due to incomplete
follow-up; as such, 174 were included in the final cohort study
(Figure 1). The mean patientage was 51.9 + 9.9 years, and most
patients (112 cases, 64.4%) were male gender. Hepatitis B virus
(HBV)-induced liver cirrhosis accounted for the vast majority of
enrolled cases (143 cases, 82.2%). Other main etiologies
included alcohol consumption (11 patients, 6.3%), autoimmune
(7 patients, 4.0%), and hepatitis C virus (HCV) infection (6
patients, 3.4%).

AOs were observed in six patients, among whom five died due to
liver-related events during the two-year follow-up; HCC devel-
oped in the other patient. The two-year mortality rate was 2.9%
(5/174). Baseline characteristics of the entire patient cohort,
AOs, and patients without AOs are summarisedin Tablel.

Tablel: Baselinecharacteristicsoftheincluded patients.

[ Total | Pationts with A0s e
(n = 168)

Age (years) 51.9+9.9 53.3x10.7 51.9+9.9
Male (n, %) 112 (64.4%) 5(83.3%) 107(63.7%)
ALT (U/L) 24(17-33) 13(11-27) 25(17-34)
AST (UL) 27(21-39) 25(21-45) 27(21 -39)
TB (umol/L)’ 16.7(12.6-24.7) 25.8(12.5-92.5) 16.6(12.5-24.4)
Albumin (g/L)" 44.3(39.7-47.1) 41.3(35.9-47.6) 44.4(39.8-47.2)
Platelet (*10°/L)° 108(70-155) 110(76-200) 108(69-154)
AFP (ng/ml)’ 2.6(1.8-4.2) 1.4(1.1-2.9) 2.7(1.8-4.3)
INR" 1.12(1.07-1.22) 1.20(1.06-1.49) 1.12(1.06-1.21)
liver stiffness (kPa)"! 13.8(9.4-19.9) 11.8(9.2-64.0) 13.8(9.4-19.8)
CAP (dB/m)"* 225(194-260) 195(117-244) 226(197-261)
AOs: Adverse outcomes; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; TB: Total bilirubin; AFP:
Alpha fetoprotein; INR: International normalized ratio; CAP: Controlled at tion parameter. i
(interquartile range). ft Liver stiffness and CAP were performed in 170 and 168 patients, respectively, values of
liver stiffness and CAP were available in all patients with AO.

Asdataregardingliverstiffnessand CAP values were notavailable
for four and six patients, respectively, a total of 168 patients (six
with AOs and 162 without AOs) were further analysed using
univariate and multivariate logistic regression models (Figure 1).
Inthe univariate model, liver stiffness was a predictor of AOs (odds
ratio [OR] 1.044 [95% confidence interval (Cl) 1.001-1.089]; p =
0.045). As such, its predictive value was further evaluated. Vari-
ables included in the multivariate model included patient age,
gender, ALT, TB, AFP, PLT, INR, liver stiffness, and CAP. Liver stiff-
ness was considered to be the only independent predictor of AOs
in cirrhotic patients (OR 1.071, 95%Cl 1.020-1.125; p = 0.006)
(Tablell).
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Initial enroliment
n=179
Five patients:
incomplete follow-up
Analyzed cohort
n=174
Patients with AOs Patients without AOs
n=6 n=168
Six patients:
data of liver stiffness
and/or CAP not
available
Patients without AOs
n=162
Three patients: ngistic ) .
data of liver stiffness regression models X PRUSINE: ONER OF
not available at month| ™ n=168 RO SSNUNRN, Tk
6 available at month 12
y
Patients with AOs Patients without AOs
n=3 n=135
Analyses for changes
of liver stiffness
n=138

Figure 1: Flow chart of patient inclusion. AOs, adverse outcomes; CAP, controlled attenuation parameter.

Bivariate correlation analyses revealed that liver stiffness was
correlated with patient age (correlation coefficient [r] = 0.160,
p = 0.038), TB (r = 0.201, p = 0.009), PLT (r = -0.238, P =
0.002), and INR (r = 0.229, p = 0.003). No obvious correlation
was found between liver stiffness and CAP value or gender (p
= 0.233 and 0.190, respectively, Figure 2).

During follow-up, a total of 135 patients without AOs were
tested using TE at 6 and 12 months. Liver stiffness data were
also available for three patients with AOs (two non-survivors
and one HCC patient) at 6 or 12 months (Figure 1). Liver stiff-
ness was significantly improved at 12 months (liver stiffness
data in the two non-survivors were obtained at 6 months)
compared with baseline data (median 10.6 versus [vs.] 13.3
kPa; p <0.001). Similar results were also obtained for the six
patients with alcoholic cirrhosis (median 17.1 vs. 29.5 kPa; p =
0.028), and 117 with HBV-induced cirrhosis (median 9.6 vs.

12.4 kPa; p <0.001). Other aetiologies were not analysed due
to the limited sample size.

DISCUSSION

The current study described the baseline characteristics and
two-year outcomes of patients with Child-Pugh grades A and
B cirrhosis. It was concluded that greater liver stiffness
predicted adverse two-year outcomes in these patients with
relatively mild cirrhosis. Liver stiffness was also significantly
improved after timely treatment.

The outcomes of cirrhotic patients vary depending on
disease stage."” An obvious difference in one-year mortality,
from 1% to 57%, was reported by previous literature.”” The
aetiology of liver cirrhosis varies greatly across different
regions.”

1170 Journal of the College of Physicians and Surgeons Pakistan 2021, Vol. 31(10):1168-1173



Lin Chunlei, Ye Qian, Qu Yundong, Wang Lei, Liu Jiaye and Li Tao

Table Il. Exploration of factors related to AOs in patients with Child-Pugh grades A and B cirrhosis.

Univariate Multivariate
OR 95%Cl p-values OR 95%Cl p-values
Age 1.015 0.934-1.102 0.728
Sex 0.349 0.040-3.060 0.342
ALT 0.910 0.814-1.018 0.101
TB 1.040 0.996-1.087 0.076
AFP 0.572 0.260-1.260 0.166
PLT 1.003 0.991-1.015 0.644
INR 2.065 0.787-5.418 0.141
liver stiffness 1.044 1.001-1.089 0.045 1.071 1.020-1.125 0.006
CAP 0.987 0.974-1.001 0.071

OR: Odds ratio; Cl: Confidence interval; AOs: Adverse outcomes; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; TB: Total bilirubin; AFP:
Alpha fetoprotein; INR: International normalised ratio; CAP: Controlled attenuation parameter.

A

80.007

60.00-

Liver stiffness

.00
T T T T T T
3 40 50 60 70 80
Age
80.00-]
o
° o
o
60,001 °
@
Q o 0
c o 0 0°
F= o o
5 40.00
(2]
— o
(] ° o
2 o © o
-1 o0& &, o

Platelet count

Liver stiffness

Liver stiffness

80,00
o
° o
o
60.00-]
&L
o o
40.00-]
o
o
@ o
Ogo ©
00 °
20.007] ©
e
RY o
©0 50
&% o
00
T T T T T T
00 50.00 100.00 150.00 200.00 250.00
Total bilirubin
80.00-]
)
° o
o
60.00-1 o
° o o &
° 5 i o o
.00

T
1.20

T
140

International normalized ratio

Figure 2: Correlation curves of (A) Liver stiffness and patient age, (B) Liver stiffness and TB, (C) Liver stiffness and PLT, (D) Liver stiffness and
INR. TB, total bilirubin; PLT, platelet count; INR, international normalised ratio.
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The main causes in Western populations are HCV and alcohol;
however, HBV-related cirrhosis accounts for the main cause
of cirrhosis in Asian populations.” **** Unlike previous studies,
however, the current cohort focused on Asian patients with
Child-Pugh grades A and B cirrhosis. A two-year mortality rate
of 2.9% (5/174) was found, and only one case of HCC was
screened during the two-year follow-up. The prognosis of
patients in the current cohort was obviously better than that
of patients in previous studies, especially for those with
decompensated cirrhosis,””**** illustrating the relatively
acceptable outcomes of this subpopulation.

Nevertheless, some patients still progressed to AOs. The
acute development of major complications, including ascites,
encephalopathy, variceal bleeding, bacterial infection, and
kidney dysfunction, are among the main reasons for disease
deterioration."™*** Predicting the occurrence of AOs before
aggravation of the disease is desirable for this subpopulation.
The present study identified liver stiffness as an independent
predictor of AOs according to a multivariate logistic regres-
sion model. Liver stiffness has been shown to be significantly
correlated with liver fibrosis and has been used as an effec-
tive noninvasive diagnostic tool for assessing the degree of
liver cirrhosis.>® Higher liver stiffness values reflect more
severe cirrhosis,® which may be used to provide a more
comprehensive judgment of disease. In addition, previous
studies performed by our team and other researchers
concluded that liver stiffness could also be used to predict
esophageal varices and HCC."®" Liver stiffness has also been
confirmed to be associated with the risk for liver-related
events and mortality in patients with nonalcoholic fatty liver
disease.'® However, few studies have investigated its value in
predicting AOs in patients with compensated cirrhosis of
other aetiologies, especially in Asian populations. Therefore,
the positive correlation between liver stiffness and progres-
sion of cirrhosis explored in the current study is a confir-
mation of the innovative value of TE and liver stiffness.

Most patients in the present cohort study were also tested for
liver stiffness after one year of therapy and demonstrated a
significant improvement in liver fibrosis. The above conclu-
sions are consistent with those of previous studies.”” A
previous study reported a lower risk for HCC in patients with
improved liver stiffness.” Therefore, considering the nature of
the cases included in the current cohort, the positive conclu-
sion of the improvement in liver stiffness may provide great
inspiration for patients with liver cirrhosis.

The current study also explored changes in liver stiffness in
those with cirrhosis of different aetiologies. Patients with
HBV-induced cirrhosis, which accounts for the majority of
cirrhosis cases in Asian populations, also exhibited findings
similar to the total population. However, changes in liver stiff-
ness in patients with cirrhosis of other aetiologies should be
further clarified because of the insufficient number of patients
in the present cohort.

The present study had some limitations. First, as mentioned

above, the sample number of patients with aetiologies other
than HBV infection was relatively insufficient. Therefore, the
generalisability of these results is limited. Second, the predic-
tive value of changes in liver stiffness for AOs was not
explored because of the relatively short follow-up period.
Ongoing follow-up of the present cohort study may lead to
more valuable conclusions due to its prospective nature and
consecutive inclusion of patients with Child-Pugh grades A
and B cirrhosis.

CONCLUSION

Patients with Child-Pugh grades A and B cirrhosis had an
acceptable short-term prognosis. Greater liver stiffness
predicted two-year AOs in these patients with relatively mild
cirrhosis. The prognostic value of changes in liver stiffness
warrants further investigation.
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