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Abstract
AIM: To investigate the role of T helper 17 cells (Th17) 
and regulatory T cells (Treg) in hepatitis B virus (HBV)-
related acute-on-chronic liver failure (ACLF). 

METHODS: We enrolled 79 patients with HBV infection 
into the study, 50 patients with HBV-related ACLF and 
29 patients with chronic hepatitis B (CHB), from the 
First Affiliated Hospital of Medical College from Janu-
ary 2009 to June 2012. The ACLF patients were diag-
nosed according to the criteria recommended by The 
19th Conference of the Asian Pacific Association for the 
Study of the Liver in 2009. Twenty healthy individuals 
with a similar gender and age structures to the two pa-
tient groups were also included as the normal controls 
(NC). Of the 50 ACLF patients, 28 were subsequently 
classified as non-survivors: 19 patients died from multi-
organ failure, 3 underwent liver transplantation, and 
6 discontinued therapy during follow-up because of 
financial reasons. The remaining 22 ACLF patients 
whose liver and anticoagulation function recovered to 
nearly normal levels within the next 6 mo were classi-
fied as survivors. The number of circulating Treg and 
Th17 cells was determined upon diagnosis and during 
the 8th week of follow-up through flow cytometry.

RESULTS: The percentage of circulating Treg cells in 
the ACLF group was significantly higher than that in the 
CHB group (5.50% ± 1.15% vs  3.30% ± 1.13%, P < 
0.01). The percentages of circulating Th17 cells in the 
ACLF and the CHB groups were significantly higher than 
that in the NC group (6.32% ± 2.22% vs  1.56% ± 
0.44%, P < 0.01; 3.53% ± 1.65% vs  1.56% ± 0.44%, 
P < 0.01). No significant difference in Treg cell to Th17 
cell ratio was observed between the ACLF group and 
the CHB group (0.98 ± 0.44 vs  1.12 ± 0.64, P  = 0.991), 
whereas those in the two HBV infection groups were 
significantly lower than that in the NC group (1.85 ± 
1.22; both P < 0.01). The percentage of Treg cells 
in the survivors during the 8th week of follow-up was 
significantly lower than that during peak ACLF severity 
[total bilirubin (TBIL) peak] (3.45% ± 0.97% vs  5.18% 
± 1.02%, P < 0.01). The percentage of Th17 cells in 
survivors during the 8th week of follow-up was signifi-
cantly lower than that during the peak TBIL (2.89% ± 
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0.60% vs  5.24% ± 1.46%; P < 0.01). The Treg cell 
to Th17 cell ratio during the 8th week of follow-up was 
significantly higher than that during the TBIL peak (1.22 
± 0.36 vs  1.10 ± 0.54; P < 0.05).

CONCLUSION: Restoring the Treg cell to Th17 cell 
ratio during the follow-up phase of ACLF could maintain 
the immune system at a steady state, which favours 
good prognosis.

© 2013 Baishideng. All rights reserved.

Key words: Hepatitis B virus; Acute-on-chronic liver fail-
ure; Regulatory T cells; T helper 17 cells; Treg cell to 
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Core tip: In this study, the expression of circulating 
Treg and Th17 cells in hepatitis B virus-related acute-
on-chronic liver failure (ACLF), chronic hepatitis B 
(CHB), and normal controls (NC) was measured using 
flow cytometric analysis. The percentages of circulating 
Treg and Th17 cells in ACLF group increased signifi-
cantly compared with that in CHB group and NC group. 
Furthermore, the ratio of Treg to Th17 cells increased 
significantly upon recovery. Our study suggests that 
the reverting ratio of Treg to Th17 cells at the follow-
up phase of ACLF could maintain the immune system 
at a steady state in favour of good prognosis.
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INTRODUCTION
Acute-on-chronic liver failure (ACLF) is defined as an 
acute hepatic insult that manifests as jaundice and coagu-
lopathy complicated by ascites and/or encephalopathy 
within four weeks among patients with chronic liver dis-
ease. The major aetiologic agents of  ACLF are alcohol 
and drugs in the West and infectious agents in the East[1]. 
A characteristic feature of  ACLF is its rapid progression 
and high incidence of  short- and medium-term mortality, 
ranging from 50% to 90%[2]. Recent advances in medical 
therapy have only slightly decreased the mortality rate 
of  HBV-related ACLF. Antiviral treatment improves the 
survival of  patients with HBV-related ACLF[3, 4]. Admin-
istering granulocyte-colony stimulating factor improves 
survival of  patients with ACLF[5]. Liver transplantation 
can also improve outcomes, even in critically ill patients 
with multi-organ failure[6]. However, these advances have 
not significantly decreased the mortality associated with 
HBV-related ACLF.

In China, hepatitis B virus (HBV) infections account 

for 82% of  all ACLF[7]. The exact mechanism of  HBV-
related ACLF is currently unclear. HBV is not directly 
cytopathic[8] and the hepatocellular injury caused by HBV 
infection is predominantly immune-mediated[9,10]. Was-
muth et al[11] demonstrated that the immunopathology 
of  ACLF is similar to “sepsis-like” immune paralysis. 
Cytokines also play an important role in ACLF[12,13]. Evi-
dence shows that circulating IL-17+ T cells accumulate 
in large numbers in the liver of  CHB patients, increasing 
with progression from CHB to ACLF[14,15]. By contrast, 
Treg cells suppress immune responses and inflammatory 
diseases[16, 17], and they regulate chronic inflammatory 
responses that contribute to the pathologic events in the 
liver during HBV infection[18]. Several research groups 
have demonstrated increased Th17 cells in the peripheral 
blood and liver tissues, as well as changes in the balance 
between Th17 and Treg cells in ACLF patients[19,20]. 

In this study, we focus on the balance between 
CD4+CD25+FoxP3+ Treg cells and CD4+IL17+ Th17 
cells in HBV-related ACLF and examine the effects of  
this balance on patient responses to therapy and out-
comes. 

MATERIALS AND METHODS
Subjects
We enrolled 79 patients with HBV infection into the 
study, 50 patients with HBV-related ACLF and 29 pa-
tients with CHB, from the First Affiliated Hospital of  
Medical College, Xi’an Jiaotong University (Xi’an, China) 
from January 2009 to June 2012. The ACLF patients were 
diagnosed according to the criteria recommended by The 
19th Conference of  the Asian Pacific Association for the 
Study of  the Liver in 2009[1]. Patients were excluded if  
their liver disease was caused by conditions other than 
HBV infection. No patient received steroids or other 
immunosuppressive drugs within 6 mo before sampling. 
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Table 1  Clinical characteristics of subjects in hepatitis B 
virus-related acute-on-chronic liver failure, chronic hepatitis B, 
and normal control groups  n  (%)

ACLF (n  = 50) CHB (n  = 29) NC (n  = 20)

Male/female 42/8 24/5 16/4
Age (yr)   40.2 ± 12.0 34.4 ± 12.0 34.5 ± 9.2
ALT (IU/L)   176.6 ± 430.0 328.4 ± 386.8 22.3 ± 6.7
TBIL (μmol/L)   566.3 ± 133.5 68.8 ± 90.9 12.2 ± 2.3
INR   1.83 ± 0.44 1.09 ± 0.10   0.99 ± 0.03
HBeAg 17 (34) 18 (62.1) NA
Anti-HBe 30 (60)   8 (27.6) NA
HBVDNA (Log10 IU/mL)   5.25 ± 1.30 6.11 ± 1.28 NA
MELD score 22.5 ± 4.7 4.6 ± 6.5 -2.7 ± 1.9

This table shows the mean ± SD of age, alanine aminotransferase (ALT), 
total bilirubin (TBIL), international normalized ratio (INR), and hepatitis 
B virus (HBV) DNA of all patients. Model for End-stage Liver Disease 
(MELD) scores are shown for the HBV-related acute-on-chronic liver fail-
ure (ACLF) group, chronic hepatitis B (CHB) group, and normal control 
(NC) group. The proportion of patients positive for hepatitis B e antigen 
(HBeAg) or hepatitis B e antibody (anti-HBe) in the ACLF and CHB 
groups is also displayed. NA: Not available.



The normal controls (NC) consisted of  20 healthy indi-
viduals with similar gender and age structures to the two 
patient groups. 

Blood samples were collected from the ACLF pa-
tients 1 wk after diagnosis and again on the 2nd, 4th, 6th, 
8th, and 12th week. The blood samples of  the CHB pa-
tients were collected upon diagnosis and before receiving 
antiviral therapy. The clinical and biochemical details of  
ACLF patients at the time of  their highest total bilirubin 
(TBIL), as well as those of  the CHB patients are listed in 
Table 1. The Model for End-stage Liver Disease (MELD) 
score was calculated using the following formula: 3.8 
× loge[bilirubin (mg/dL)] + 11.2 × loge(INR) + 9.6 × 
loge[creatinine (mg/dL)] + 6.4 × (aetiology: 0 if  choles-
tatic or alcoholic, 1 otherwise)[21].

We classified 28 patients as non-survivors: 19 patients 
died from multi-organ failure, 3 underwent liver trans-
plantation, and 6 discontinued therapy during follow-up 
because of  financial reasons. The remaining 22 patients 
whose liver function and coagulation recovered to nearly 
normal within the next 6 mo were classified as survivors.

The study protocol was approved by the Ethics Com-
mittee of  the First Affiliated Hospital of  Medical College, 
Xi’an Jiaotong University, and written informed consent 
was obtained from each subject prior to enrolment in the 
study.

Cell stimulation and culture
Heparinized whole blood (200 μL) from study subjects 
was incubated for 4 h in phorbol 12-myristate 13-acetate 
(PMA) (final concentration 25 ng/mL) and ionomycin 
(final concentration 1 μg/mL) with monensin (end con-
centration 1.4 μg/mL) at 37  ℃ under a 5% CO2 atmo-
sphere.

Then, the whole blood was separated and incubated 
with anti-CD4-fluorescein isothiocyanate (FITC) and 

anti-CD25-phycoerythrin conjugate (PE) or anti-CD4-
FITC. After simultaneous fixation and permeabilization, 
the cells were incubated for 30 min with anti-Foxp3-
phycoerythrin-cyanine 5 conjugate (PE-Cy5) or anti-
IL17A-PE. Then, the cells were washed again and were 
resuspended in PBS for flow cytometric analysis.

Flow cytometric analysis
To detect the expression of  circulating Th17 and Treg 
cells, the whole blood was subjected to flow cytometry on 
a CyFlow® SL machine (PARTEC Company, Germany) 
using FloMax software.

Virologic and immunologic assessment
The levels of  HBsAg, anti-HBs, HBeAg, anti-HBe, anti-
HCV, anti-HDV, anti-HEV, and anti-HIV antibodies were 
detected via qualitative enzyme immunoassays. The serum 
HBV DNA levels were measured using a real-time poly-
merase chain reaction (PCR) assay with a detection limit 
of  1 × 103 IU/mL. All tests were performed in a clinical 
laboratory according to standardized methods.

Statistical analysis
Results are expressed as mean ± SD. Statistical compari-
sons between groups were performed using a Mann-
Whitney non-parametric U test. A Spearman’s correla-
tion analysis was performed to evaluate the relationship 
between variables. The data were analyzed using SPSS 
version 16.0 for Windows (SPSS Inc., Chicago, IL). Dif-
ferences with P values < 0.05 were considered statistically 
significant in all analyses.

RESULTS
Clinical characteristics of different short-term outcomes 
of ACLF patients
The characteristics of  survivors and non-survivors in 
the ACLF group are listed in Table 2. The biochemical 
parameters and MELD scores at the time of  peak TBIL 
level of  the survivors and non-survivors are listed in 
Table 3. 

Peripheral Th17 and Treg cells expression between 
groups 
The percentages of  CD4+CD25+FoxP3+ (Treg) cells and 
CD4+IL-17+ (Th17) cells and the ratio of  Treg to Th17 
cells between groups are relative to CD4+ T cells (Figure 
1A). The percentages of  circulating Treg cells in the two 
HBV infection groups were significantly higher than that 
in the NC group [2.46% ± 0.78%, P = 0.000 (vs ACLF), 
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Table 2  Predisposing factors of hepatitis B virus-related acute-on-chronic liver failure non-survivors and survivors  n  (%)

Variceal 
bleeding

Infection Drug Alcohol Indeterminant reasons

Gastrointestinal tract Upper respiratory tract Ascites

Non-survivors (n = 28) 2 (7.1) 5 (17. 8) 4 (14.3) 2 (7.1) 7 (25.0) 2 (7.1) 8 (28.6)
Survivors (n = 22) 0 7 (31.8) 5 (22.7) 0 5 (22.7) 1 (4.5) 4 (18.2)

Table 3  Clinical characteristics of non-survivors and survivors 
in hepatitis B virus-related acute-on-chronic liver failure group

Non-survivors (n  = 28) Survivors (n  = 22) P  value

Male/female 24/4 18/4 ND
Age (yr)   40.8 ± 11.0   39.5 ± 13.3 0.570
TBIL (μmol/L)   607.6 ± 117.5   513.7 ± 136.7 0.006
INR   2.00 ± 0.44   1.62 ± 0.33 0.088
MELD scores 23.7 ± 4.6 20.9 ± 4.4 0.021

This table shows the mean ± SD of age, total bilirubin (TBIL), international 
normalized ratio (INR) and Model for End-stage Liver Disease (MELD) 
scores for non-survivors and survivors in the hepatitis B virus (HBV)-
related acute-on-chronic liver failure (ACLF) group. The P values of each 
parameter between groups are also displayed. ND: Not done. 
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of  Treg to Th17 cells was lower in the ACLF and CHB 
groups compared with that in the NC group.

Clinical correlation of Th17 and Treg expression in HBV-
related ACLF
The percentage of  Treg cells in the ACLF group was 
correlated with ALT (r = 0.381 P = 0.006), TBIL (r = 
0.378, P = 0.007), and INR (r = 0.381, P = 0.006) (Figure 
2A-C). The percentage of  Th17 cells was positively cor-
related with ALT (r = 0.360, P = 0.012), TBIL(r = 0.323, 
P = 0.025), and MELD scores (r = 0.293, P = 0.043) 
(Figure 2D-F). The percentage of  Treg cells was signifi-
cantly correlated with the percentage of  Th17 cells (r = 
0.425, P = 0.003; Figure 2G). The ratio of  Treg to Th17 
cells was not significantly correlated with any of  the bio-
chemical parameters. Neither the percentages of  Treg 

P = 0.008 (vs CHB)]. The percentage of  Treg cells in the 
ACLF group was also significantly higher than that in 
the CHB group (5.50% ± 1.15% vs 3.30% ± 1.13%, P = 
0.001) (Figure 1B). Strikingly, the percentages of  circulat-
ing Th17 cells in the ACLF and CHB groups were signifi-
cantly higher than those in the NC group (6.32% ± 2.22% 
vs 1.56% ± 0.44%, P = 0.000; 3.53% ± 1.65% vs 1.56% ± 
0.44%, P = 0.000) (Figure 1C). No significant difference 
in the Treg cell to Th17 cell ratio was observed between 
the ACLF group and the CHB group (0.98 ± 0.44 vs 1.12 
± 0.64, P = 0.991). However, the Treg cell to Th17 cell 
ratios in the two HBV infection groups were significantly 
lower than that in the NC group [1.85 ± 1.22; P = 0.000 
(vs ACLF), P = 0.004 (vs CHB)] (Figure 1D). In summary, 
the percentages of  Th17 and Treg cells in the peripheral 
blood of  ACLF patients increased, whereas the ratio 
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Figure 1  Percentages of T helper 17 cells and regulatory T cells, and the ratio of regulatory T cells to T helper 17 cells in hepatitis B virus-related acute-
on-chronic liver failure, chronic hepatitis B, and normal control groups. Typical four-quadrant graphs of CD25+FoxP3+ cells [regulatory T (Treg)] and IL17+ cells [T 
helper 17 (Th17)] in CD4+ cells were divided into three groups (A). The proportion of Treg cells (B) and Th17 cells (C) among CD4+ cells, and the Treg cell to Th17 cell 
ratios (D) were shown as box plot graphs. Acute-on-chronic liver failure (ACLF) vs chronic hepatitis B group (CHB) bP < 0.01; ACLF vs normal control group (NC) dP < 
0.01; CHB vs NC fP < 0.01. 
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and Th17 cells, nor the ratio of  Treg to Th17 cells, was 
correlated with serum HBV DNA levels. 

In CHB group, the percentage of  Treg cells was posi-
tively correlated with TBIL (r = 0.431, P= 0.02), whereas 
the percentage of  Th17 cells was significantly correlated 
with ALT (r = 0.367, P = 0.05). Neither the percentages 
of  Treg and Th17 cells, nor the ratio of  Treg to Th17 
cells, showed a relationship with serum HBV DNA levels. 

Percentages of Treg and Th17 cells and the ratio of Treg 
to Th17 cells during follow-up phase in ACLF patients 
The percentages of  Treg and Th17 cells were measured 
serially in the ACLF group during a follow-up phase, 

which lasted for 8 wk. During TBIL peak, the percentage 
of  Treg cells in non-survivors increased slightly com-
pared with that in survivors (5.76% ± 1.21% vs 5.18% ± 
1.02%), but the difference was not statistically significant 
(P = 0.103; Figure 3A). The percentage of  Th17 cells in 
non-survivors was significantly higher than that in survi-
vors (7.17% ± 2.37% vs 5.24% ± 1.46%; P = 0.002) (Fig-
ure 3B). No significant difference in Treg cell to Th17 
cell ratio was observed between non-survivors and survi-
vors (0.88 ± 0.32 vs 1.10 ± 0.54; P = 0.233; Figure 3C).

During 8th week follow-up, the percentages of  Treg 
and Th17 cells and the Treg cell to Th17 cell ratio of  the 
survivors were compared with those at the time of  TBIL 
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peak. The percentage of  Treg cells during the 8th week 
was significantly lower than that during the TBIL peak 
(3.45% ± 0.97% vs 5.18% ± 1.02%, P = 0.000) (Figure 

3A), whereas the percentage of  Th17 cells during the 8th 
week was significantly lower than that during the TBIL 
peak (2.89% ± 0.60% vs 5.24% ± 1.46%; P =0.000) (Fig-
ure 3B). The Treg cell to Th17 cell ratio was significantly 
higher during the 8th week than that during the TBIL 
peak (1.22 ± 0.36 vs 1.10 ± 0.54; P = 0.039) (Figure 3C).

We examined changes in the percentage of  Treg cells 
and Th17 cells, as well as the Treg cell to Th17 cell ratios, 
of  6 ACLF survivors (5 males and 1 female) who exhib-
ited decreased TBIL with obvious clinical improvement. 
The percentage of  Treg cells (Figure 4A) decreased to-
gether with the percentage of  Th17 cells (Figure 4B) dur-
ing the follow-up period, whereas the Treg cell to Th17 
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survivors during the total bilirubin (TBIL) peak and during the 8th week of follow-
up. aP < 0.05, bP < 0.01 vs the 8th week of follow-up in ACLF survivors, dP < 0.01 
vs non-survivors. Non-survivors: The non-survivors in ACLF group; Survivors: 
The survivors in ACLF group during the TBIL peak; Improving: The survivors in 
ACLF group during the 8th week of follow-up. 
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cell ratio increased gradually (Figure 4C).

DISCUSSION
Th17 and Treg cells are subsets of  CD4+ T helper cells 
with developmental pathways that contribute significantly 
to immune responses[22-27]. Th17 cells are implicated in 
host defence against a number of  microorganisms[28,29]and 
they participate in autoimmune and chronic inflamma-
tory diseases[30,31]. By contrast, Treg cells display suppres-
sive and surveillance functions in immune responses and 
inflammatory diseases[16,17]. A study suggested that Th17 
cells mediate airway inflammatory responses whereas 
antigen-specific Treg cells suppress Th17-mediated lung 
inflammation[32]. Yang et al[33] reported that an imbalance 
between Th17 and Treg cells contributes to the patho-
genesis of  systemic lupus erythematosus (SLE) and that 
regulating the balance between Treg and Th17 cells may 
be a promising strategy for SLE treatment. However, our 
aim is to determine whether an imbalance in Treg and 
Th17 cells contributes to the pathogenesis of  acute he-
patocellular injury in HBV-related ACLF and its mecha-
nism. 

Treg and Th17 cells were significantly higher in ACLF 
patients than in CHB patients and the normal controls. 
Furthermore, in ACLF patients, the percentage of  Treg 
cells was significantly correlated with the percentage of  
Th17 cells, as well as with ALT and TBIL. Several recent 
studies demonstrated that the percentages of  circulating 
Th17 and Treg cells increase with disease progression 
and are parallel to the severity of  liver inflammation as 
CHB progresses to ACLF[14,18,19]. These results suggest 
that Th17 cells are a potential marker for the degree of  
liver injury in ACLF, whereas Treg cells may contribute to 
the suppression of  the immune system[11].

We then analyzed the Treg and Th17 cell counts of  
ACLF survivors and non-survivors to determine their 
correlation with their clinical outcomes. The percentage 
of  Th17 cells in ACLF non-survivors was significantly 
higher than that in survivors, but the percentage of  Treg 
cells and the Treg cell to Th17 cell ratio were not signifi-
cantly different between the two groups. Our findings 
are consistent with those of  Zhai et al[20] who also found 
increased Th17 cells and Treg cells in ACLF patients. 
However, they found no significant difference in Th17 
and Treg cell counts between ACLF survivors and non-
survivors and they observed significantly lower Th17 cell 
to Treg cell ratios in the survivors than in non-survivors. 
These differences between the two studies may be attrib-
uted to differences in the severity of  hepatic injury, as well 
as differences in the timing of  sample acquisition. How-
ever, both studies found that patients with ACLF have 
higher Treg and Th17 cell counts and that higher Th17 
cell to Treg cell ratios may predict poorer prognosis. 

In China, ACLF occurs mainly in patients with CHB 
or HBV-related cirrhosis. Spontaneous or treatment-
induced inflammatory flare ups are frequently observed 
in chronic hepatitis B[34]. Several researchers in Asia have 

demonstrated that early intervention using antiviral thera-
py improves the short- and long-term outcomes of  HBV-
related ACLF by aggressively targeting the precipitating 
events to prevent multi-organ failure[3,4,35]. Entecavir-in-
duced suppression of  HBV replication in nine CHB pa-
tients showed rapid increases in Th17 cells and decreases 
in Treg cells, which significantly reduced the Treg cell to 
Th17 cell ratio[36]. Thus, the effects of  antiviral therapies 
with ACLF will affect Treg and Th17 cells.

We measured the Treg and Th17 cell counts in ACLF 
survivors during follow-up to determine whether antivi-
ral therapy affects the balance between Treg and Th17 
cells. The percentages of  Treg and Th17 cells decreased 
significantly during follow-up, whereas the Treg cell to 
Th17 cell ratio increased significantly compared with that 
during the peak of  illness, which coincides with the peak 
serum total bilirubin. Restoring the Treg cell to Th17 cell 
ratio could help maintain the immune system in a steady 
state, favouring good outcomes among patients with HBV-
related ACLF. 

In conclusion, Th17 cell counts may reflect the degree 
of  liver injury, where Treg cells may regulate the protec-
tive suppression of  the immune system of  patients with 
ACLF. Treg cells and Th17 cells increased in patients 
with ACLF, but higher Th17 cell to Treg cell ratios may 
be correlated with poorer prognosis. Restoring the Treg 
cell to Th17 cell ratio during ACLF could help maintain 
the immune system in a steady state, which may improve 
patient prognosis. 
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Acute-on-chronic liver failure (ACLF) is an acute hepatic insult with rapid 
progression and high short- and medium-term mortality. In China, hepatitis B 
virus (HBV) infections account for 82% of all ACLF cases. Studies have demon-
strated that the hepatocellular injury caused by HBV infection is predominantly 
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cells and Th17 cells may be disrupted during ACLF progression. 
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The authors found that ACLF patients have significantly increased Treg cell 
to Th17 cell ratios. The Treg cells and Th17 cells decreased significantly with 
improvement of the ACLF, but the Treg cell to Th17 cell ratio significantly in-
creased. Thus, Th17 cells may be a marker for the degree of liver injury and 
poor prognosis in ACLF. Restoring the Treg cell to Th17 cell ratio during the ag-
gravating phase of ACLF could maintain the immune system at a steady state, 
which favours good prognosis.
Applications
Th17 cells and Treg cells are subsets of CD4+ T helper cells with related devel-
opmental pathways. The balance between Th17 cells and Treg cells is impor-
tant for maintaining human immune homeostasis. The balance between Th17 
cells and Treg cells should be maintained before chronic hepatitis B progresses 
to ACLF. Once CHB has progressed to ACLF, restoring the Treg cell to Th17 
cell ratio becomes even more significant to the outcome. 
Terminology
ACLF is defined as an acute hepatic insult that manifests as jaundice and coag-
ulopathy in a patient with chronic liver disease, complicated within 4 wk by as-
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and drugs in the West and infectious agents in the East. A characteristic feature 
of ACLF is its rapid progression and high short- and medium-term mortality (50% 
to 90%). 
Peer review
The manuscript focuses on the balance between CD4+CD25+FoxP3+ Treg cells 
and CD4+IL17+ Th17 cells in HBV-related ACLF. The authors examined the ef-
fects of this balance on patient responses to therapy and outcomes. This manu-
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