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A B S T R A C T

Objectives: Little information is available about the impact of Chinese herbal medicine (CHM) treatment on acute
exacerbation of hepatitis. This study aimed to assess the risk of acute exacerbation of hepatitis and subsequent
cirrhosis and hepatoma in HBV patients with and without CHM use.
Design and setting: This population-based case-control study used data from the Taiwan Longitudinal Health
Insurance Database from 2000 to 2013. Newly diagnosed HBV patients had acute exacerbation of hepatitis and
subsequent cirrhosis and hepatoma as the case group, while another patients had no acute exacerbation of
hepatitis and cirrhosis and hepatoma as the control group. To correct the differences in sociodemographic factors
and Western medication use between the two groups, propensity score matching was used at a 1:1 ratio, and
resulted in a comparison of 1306 and 805 patients per group, respectively.
Main outcome measures: Occurrence of acute exacerbation of hepatitis and subsequent cirrhosis and hepatoma.
Results: Overall rate of acute exacerbation of hepatitis and subsequent cirrhosis and hepatoma was 7.9% and
4.8%, respectively. Patients receiving CHM had a significantly lower risk of acute exacerbation of hepatitis
(adjusted odds ratio [aOR] =0.20, 95% confidence interval [95%CI]: 0.13–0.31) and subsequent cirrhosis and
hepatoma (aOR=0.29, 95%CI: 0.18–0.49) than those not receiving CHM after adjusting for relevant covariates.
However, no dose-dependent relationship was exhibited for either incidence of acute exacerbation of hepatitis
and cirrhosis and hepatoma.
Conclusion: These findings highlight that the use of CHM was associated with a significantly reduced risk of
acute exacerbation of hepatitis and subsequent cirrhosis and hepatoma in patients with HBV. Future research
could further explore the benefit of CHM therapies for treatment of acute hepatitis exacerbation.

1. Introduction

Hepatitis B virus (HBV) infection is still a major worldwide health
problem with an estimated 292 million hepatitis B surface antigen
(HBsAg)-positive individuals chronically infected in 2016, which re-
presents a global prevalence of 3.9%. 1 In Taiwan, the estimated pre-
valence of HBsAg-positive subjects was 13.7% (approximately 2.5

million people).2 Chronic HBV infection can cause acute and chronic
hepatitis and even lead to cirrhosis, hepatocellular carcinoma, and
death. In addition, the occurrence of acute exacerbation during the
course of chronic HBV infection is common and causes acceleration of
disease progression.3 Antiviral therapies, including interferon and nu-
cleos(t)ide analogues, are widely recommended for treatment, and have
been shown to reduce the acute exacerbation of chronic HBV infection
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and delay disease progression.4–6 Additionally, a meta-analysis study
indicated that silymarin may have potential therapeutic effect in the
treatment of chronic HBV infection.7 Furthermore, the use of com-
plementary and alternative medicine (CAM) for therapeutic purposes
by chronic disease patients is also becoming more common.8,9

Traditional Chinese medicine (TCM) is a CAM that has been widely
applied in treating chronic diseases in China and East Asian countries
for thousands of years.9 In Western countries, TCM has become in-
creasingly accepted in recent years.10 TCM has been reimbursed by the
Taiwan's National Health Insurance (NHI) program since 1996. In ad-
dition, Chinese herbal medicine (CHM) is an important category of TCM
that has been used for the treatment of liver diseases including chronic
HBV infection.11,12 In China, CHM accounted for 30–50% of the total
medicine consumed for chronic HBV treatment.13 In addition, ap-
proximately 27.6% of Taiwanese patients used CHM for treatment of
chronic hepatitis.14 Patients use CHM as a complementary or

alternative treatment to anti-HBV drugs owing to its lower cost, fewer
side effects, and/or a limited effect from Western medicine treat-
ments.12

Previous literature reported that CHM alone and combined with
Western medicine, may be an effective and safe therapeutic option for
the treatment of chronic HBV infection.9,11 However, to date, no study
has evaluated the effect of CHM therapy on acute exacerbation of
chronic HBV infection. Therefore, this study aimed to assess whether
the addition of CHM affected the risk of acute exacerbation of hepatitis
and subsequent cirrhosis and hepatoma in HBV patients.

2. Materials and methods

2.1. Data source

The NHI program in Taiwan was implemented in March 1995, and

Fig. 1. Flow diagram of subjects selection for acute exacerbation of hepatitis.
Abbreviation: CHM, Chinese herbal medicine; HBV, hepatitis B virus.
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covers nearly 99% of the 23 million population. This retrospective case-
control study used the Longitudinal Health Insurance Database (LHID)
with 1 million beneficiaries who were randomly selected from the
Taiwan's National Health Insurance Research Database (NHIRD). No
significant difference in age, gender or average insured payroll-related
premiums existed between the LHID sample group and all NHIRD en-
rolees. All identification numbers of enrolees and medical institutions
were encrypted, transformed, and maintained by Taiwan’s National
Health Research Institutes. Encrypted identifiers allowed for linkages
across databases. Diagnostic codes were classified according to the
International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) coding system. In addition, the study protocol
was approved by the Institutional Review Board of Taichung Veterans
General Hospital (IRB No. CE13152B-4), and patient informed consent
was not required for the retrospective study.

2.2. Study patients

In order to increase the accuracy of disease diagnosis, we identified
27,301 patients with HBV who had at least three outpatient visits or at
least one inpatient admission of ICD-9-CM codes (070.2, 070.3 or
V02.61) from 1 January 2000 to 31 December 2010. Patients less than
20 years of age, and those who had a previous diagnosis of HBV were
excluded. We excluded patients who had a cancer (140–239) diagnosis
before the initial diagnosis of HBV. In addition, those with a diagnosis
of hepatitis C virus (070.41, 070.44, 070.51, 070.54, 070.7, and
V02.62) and alcohol-related liver diseases (291, 303, 305, 571.0, 571.1,
571.2, 571.3, 790.3, A215, and V11.3) before the end of 2010 were also
excluded. Then, after the initial diagnosis, all newly diagnosed HBV
patients were followed for at least 3 years or until the occurrence of an
acute HBV infection event. The occurrence of an acute HBV infection
was defined as the first admission to the emergency department or in-
patient admission for treatment of acute exacerbation of hepatitis
during the follow-up period, which was identified from the LHID claims
data. The index date was defined as the date of first diagnosis of acute
hepatitis exacerbation. Of these, 1312 patients experienced acute ex-
acerbation of hepatitis and were defined as the case group.

Control group was identified as 15,350 patients who did not have
acute exacerbation of hepatitis. The index date for control group was
defined as the date of first disease diagnosis. To reduce the differences
in the characteristics between the case and control groups, a propensity
score matching (PSM) was used at a 1:1 ratio, and 2612 patients were
enrolled in this study (1306 patients per group). A flow diagram of
study selection is shown in Fig. 1.

Besides, based on the previous literature 9 the occurrence of cir-
rhosis (571.2, 571.5, or 571.6) or hepatoma (155) was evaluated as the
secondary endpoint. All HBV patients were followed for at least 3 years
or until the occurrence of a cirrhosis or hepatoma event, of which 805
patients had a cirrhosis or hepatoma (case group). These cirrhosis and
hepatoma events that occurred after the date of acute exacerbation of
hepatitis were identified during the follow-up period. Control group
was identified as 15,857 patients who did not have cirrhosis and he-
patoma. In order to reduce the difference between the two groups, a
PSM approach was performed at a 1:1 ratio, and 1610 patients were
enrolled in this study (805 patients per group) (Fig. A.1 in Supple-
mentary materials).

2.3. Chinese herbal medicine exposure

The primary independent variable of interest was patients' use of
CHM for treating HBV infection. According to the NHI program
guidelines, Chinese herbal prescriptions were only provided for out-
patient care by TCM physicians.15 The cumulative number of CHM
treatment days was calculated as the total CHM treatment days within
the first year after the patient’s HBV diagnosis. CHM use was defined as
patients who received CHM treatment for more than 90 days within a

year after their HBV diagnosis, whereas those who never visited TCM
physicians were defined as non−CHM use. However, in order to
compare the effect of CHM treatment on acute exacerbation of hepatitis
as well as cirrhosis and hepatoma between the case and control groups
can be performed accurately, patients who treated CHM for 90 days or
less were excluded.

2.4. Covariates

Patient's age at diagnosis with HBV infection (20–44, 45–64, and
≥65 years), gender, monthly insurance premium, urbanization level,
comorbidities, antiviral therapies and silymarin use were included as
covariates in the analysis.

The monthly insurance premium of an individual was determined
by his/her work salary, and premiums were categorized into five groups
(≥Taiwan dollars (TWD) 45,801, 28,801–45,800,
15,841–28,800,< 15,840, and dependents). The dependent group
members did not have a fixed salary, such as students, housewives, and
dependent on family members. In addition, the level of urbanization
was categorized into three groups (urban, suburban, and rural) ac-
cording to population density (people/km2), medical resources, age,
and education of the people in these areas.

The co-existing comorbidities of the HBV patients were determined
by the following ICD-9-CM codes: diabetes mellitus (250), hypertension
(401–405), hyperlipidaemia (272), heart failure (428), stroke
(430–438), non-alcoholic fatty liver disease (571.8), chronic kidney
disease (585), and thyroid disorders (240–242 and 244–246). In addi-
tion, several antiviral therapies including interferons (interferon-alfa
and pegylated interferon-alfa) and nucleos(t)ide analogues (lamivu-
dine, adefovir, entecavir, telbivudine, and tenofovir) have been ap-
proved for treating HBV infection.16 These therapies were classified
based on the World Health Organization (WHO) Anatomical Ther-
apeutic Chemical (ATC) system of medications (ATC codes L03AB04,
L03AB05, L03AB07, L03AB08, L03AB09, J05AF05, J05AF07, J05AF08,
J05AF10, and J05AF11). Silymarin (A05BA03), which was a common
therapeutic modality for treatment of liver diseases17 was also included
in this study.

2.5. Statistical analysis

Differences in the distribution of characteristics between the case
and control groups were examined using Chi-square or Fisher’s exact-
tests for categorical variables, and student's t-test for continuous vari-
ables. In addition, in order to reduce selection bias and accurately
measure the association between CHM use and risk of acute exacerba-
tion of hepatitis and cirrhosis and hepatoma, we used a PSM approach
to balance observed confounders between the two groups. Patients were
matched using a multivariable logistic regression model that included
age, gender, insurance premium, and use of anti-HBV therapies and
silymarin, as well as index date.

Then, multivariable logistic regression analyses were performed to
assess the association of CHM use with the risk of acute exacerbation of
hepatitis and cirrhosis and hepatoma. In addition, we tested the asso-
ciation of the cumulative days of CHM use with risk of acute exacer-
bation and cirrhosis and hepatoma. Odds ratios (OR) with 95% con-
fidence interval (95% CI) were calculated. The level of statistical
significance was set at p less than 0.05. All statistical analyses were
conducted using the SAS version 9.4 software (SAS Institute Inc., Cary,
NC).

3. Results

3.1. Baseline patient characteristics before and after matching

Baseline characteristics of patients before and after PSM for acute
exacerbation of hepatitis and cirrhosis and hepatoma are shown in
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Table 1 and Table A.1 in Supplementary materials. Among the 16,662
eligible patients with HBV infection, 1312 (7.9%) and 805 (4.8%) had
occurrence of acute exacerbation of hepatitis and cirrhosis and hepa-
toma during the study period, respectively. Among these, 1.8% and
2.5% of patients with acute exacerbation of hepatitis and cirrhosis and
hepatoma who used CHM in comparison with 9.7% and 9.4% of pa-
tients without acute exacerbation of hepatitis and cirrhosis and hepa-
toma used CHM (p < 0.001). Before PSM, a comparison of character-
istics of the unmatched HBV patients showed significant differences in a
number of variables including age at diagnosis with HBV infection,
gender, monthly insurance premium, and Western medication use for
HBV treatment. In addition, the percentage of certain comorbidities,
such as diabetes mellitus, hypertension, heart failure, stroke, and
chronic kidney disease were significantly higher among patients with
acute exacerbation than in those without acute exacerbation.

After PSM, patients with acute exacerbation of hepatitis and cir-
rhosis and hepatoma still had a significantly lower proportion of CHM

use compared with those without acute exacerbation of hepatitis (1.8%
vs 8.6%, p < 0.001) and cirrhosis and hepatoma (2.5% vs 8.1%,
p < 0.001), respectively. However, the patient's characteristics were
well matched in both groups with respect to age, gender, monthly in-
surance premium, and urbanization level, as well as use of anti-HBV
therapies and silymarin. Meanwhile, a greater percentage of diabetes
mellitus (11.9% vs 9%, p=0.015) and hyperlipidaemia (2.5% vs 4.5%,
p=0.008) was observed among patients with acute exacerbation than
among those without acute exacerbation (Table 1).

3.2. Association of CHM use with acute exacerbation and cirrhosis and
hepatoma

HBV patients with CHM use than those who did not had a sig-
nificantly lower proportion of having acute exacerbation of hepatitis
(17.5% vs 51.8%, p < 0.001) and cirrhosis and hepatoma (23.5% vs
51.5%, p < 0.001), respectively (Table 2).

Table 1
Characteristics of patients with hepatitis B virus before and after propensity score matching for acute exacerbation of hepatitis.

Characteristics Before matching After matching

Acute exacerbation
(n= 1312)

No acute exacerbation
(n= 15,350)

p Acute exacerbation
(n= 1306)

No acute exacerbation
(n= 1306)

p

n (%) n (%) n (%) n (%)

Age at diagnosed HBV, years < 0.001 0.989
20–44 381 (29.0) 8796 (57.3) 381 (29.2) 381 (29.2)
45–64 611 (46.6) 5184 (33.8) 609 (46.6) 606 (46.4)
≥65 320 (24.4) 1370 (8.9) 316 (24.2) 319 (24.4)
Mean (SD) 53.1 (15.2) 43.0 (14.3) < 0.001 49.4 (17.0) 48.6 (15.9) 0.497
Gender <0.001 1.000
Female 381 (29.0) 6019 (39.2) 381 (29.2) 382 (29.2)
Male 931 (71.0) 9331 (60.8) 925 (70.8) 924 (70.8)
Monthly insurance premium (TWD) <0.001 0.995
≥45,801 82 (6.2) 1144 (7.4) 82 (6.3) 80 (6.1)
28,801–45,800 199 (15.2) 2293 (14.9) 199 (15.2) 203 (15.5)
15,841–28,800 586 (44.7) 5663 (36.9) 586 (44.9) 591 (45.3)
< 15,840 218 (16.6) 2327 (15.2) 214 (16.4) 214 (16.4)
Dependent 227 (17.3) 3923 (25.6) 225 (17.2) 218 (16.7)
Urbanization level 0.154 0.328
Urban 818 (62.4) 9773 (63.7) 813 (62.3) 834 (63.8)
Sub-urban 154 (11.7) 1945 (12.7) 153 (11.7) 164 (12.6)
Rural 340 (25.9) 3632 (23.6) 340 (26.0) 308 (23.6)
Comorbidity
Diabetes mellitus 158 (12.0) 824 (5.4) < 0.001 156 (11.9) 117 (9.0) 0.015
Hypertension 142 (10.8) 887 (5.8) < 0.001 140 (10.7) 119 (9.1) 0.190
Hyperlipidaemia 33 (2.5) 786 (5.1) < 0.001 33 (2.5) 59 (4.5) 0.008
Heart failure 8 (0.6) 39 (0.3) 0.029 8 (0.6) 4 (0.3) 0.387
Stroke 16 (1.2) 76 (0.5) 0.003 16 (1.2) 12 (0.9) 0.569
Nonalcoholic fatty liver disease 18 (1.4) 227 (1.5) 0.905 18 (1.4) 14 (1.1) 0.594
Chronic kidney disease 25 (1.9) 77 (0.5) < 0.001 25 (1.9) 13 (1.0) 0.071
Thyroid disorders 6 (0.5) 124 (0.8) 0.192 6 (0.5) 8 (0.6) 0.790
Western medication use for HBV treatment
Anti-HBV therapies 387 (29.5) 1026 (6.7) < 0.001 381 (29.2) 377 (28.9) 0.897
Silymarin 866 (66.0) 7439 (48.5) <0.001j 860 (65.9) 874 (66.9) 0.590

CHM, Chinese herbal medicine; HBV, hepatitis B virus; SD, standard deviation; TWD, Taiwan dollars.
Data are presented as n (%) or mean ± SD.

Table 2
Occurrence of acute exacerbation of hepatitis and subsequent cirrhosis and hepatoma in patients between with and without Chinese herbal medicine use after
propensity score matching.

Variable No. of patients Acute exacerbation of hepatitis No. of patients Cirrhosis and hepatoma

n (%) p n (%) p

CHM use < 0.001 <0.001
No 2475 1282 (51.8) 1525 785 (51.5)
Yes 137 24 (17.5) 85 20 (23.5)

CHM, Chinese herbal medicine.
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Multivariable analyses showed that compared with non−CHM use
patients, HBV patients with CHM use were associated with a sig-
nificantly reduced risk of acute exacerbation of hepatitis (OR=0.20;
95% CI: 0.13–0.31) and cirrhosis and hepatoma (OR=0.29; 95% CI:
0.18–0.49) after adjustment for age, gender, monthly insurance pre-
mium, urbanization level, and comorbidities, as well as use of anti-HBV
therapy and silymarin (Table 3). In addition, a significant increased risk
of acute exacerbation was observed in patients with diabetes mellitus.
However, a lower risk of acute exacerbation and cirrhosis and hepa-
toma was observed in those with hyperlipidaemia.

Otherwise, there was very little or no dose-dependent relationship
between the cumulative number of CHM use days and risk of acute
exacerbation and subsequent cirrhosis and hepatoma after adjustment

(Table 4).

4. Discussion

This is the first population-based case-control study to evaluate the
association between CHM use and the risk of acute exacerbation of
hepatitis in HBV patients. We found that HBV patients who received
CHM had a significantly lower risk of acute exacerbation of hepatitis
and cirrhosis and hepatoma than those who did not, even after ad-
justing for sociodemographic characteristics, comorbid conditions, and
Western medication use for HBV treatment. These results are similar to
those of previous studies 9,15,19 and they confirm that CHM therapy has
a potential effect on the reduction of acute exacerbation of hepatitis and

Table 3
Multivariable analyses of risk for acute exacerbation of hepatitis and subsequent cirrhosis and hepatoma among patients with Chinese herbal medicine use compared
with among those without Chinese herbal medicine use.

Variables Acute exacerbation of hepatitis Cirrhosis and hepatoma

OR (95% CI) p OR (95% CI) p

CHM use
No 1.00 1.00
Yes 0.20 (0.13–0.31) < 0.001 0.29 (0.18–0.49) <0.001
Age at diagnosed hepatitis B, years
20–44 1.00 1.00
45–64 0.92 (0.71–1.21) 0.957 0.95 (0.68–1.32) 0.992
≥65 0.84 (0.55–1.29) 0.440 0.90 (0.52–1.55) 0.709
Gender
Female 1.00 1.00
Male 1.01 (0.83–1.22) 0.951 0.99 (0.75–1.32) 0.967
Monthly insurance premium (TWD)
≥45,801 1.04 (0.73–1.47) 0.901 1.08 (0.72–1.64) 0.788
28,801–45,800 1.00 (0.79–1.28) 0.872 1.04 (0.77–1.39) 0.994
15,841–28,800 1.00 1.00
< 15,840 1.01 (0.81–1.27) 0.942 1.01 (0.75–1.35) 0.802
Dependent 1.05 (0.83–1.32) 0.797 1.06 (0.74–1.54) 0.860
Urbanization level
Urban 1.00 1.00
Sub-urban 0.96 (0.75–1.23) 0.413 1.23 (0.90–1.67) 0.432
Rural 1.13 (0.93–1.36) 0.171 1.19 (0.94–1.50) 0.597
Comorbidity
Diabetes mellitus 1.46 (1.11–1.90) 0.006 1.16 (0.83–1.62) 0.396
Hypertension 1.12 (0.86–1.47) 0.403 0.78 (0.54–1.13) 0.184
Hyperlipidaemia 0.51 (0.33–0.80) 0.003 0.43 (0.24–0.77) 0.005
Heart failure 1.73 (0.51–5.79) 0.378 2.78 (0.28–27.11) 0.378
Stroke 1.36 (0.63–2.93) 0.430 0.21 (0.04–0.95) 0.043
Nonalcoholic fatty liver disease 1.23 (0.60–2.50) 0.578 0.46 (0.16–1.38) 0.168
Chronic kidney disease 1.91 (0.96–3.79) 0.064 2.33 (0.88–6.17) 0.088
Thyroid disorders 0.72 (0.24–2.12) 0.546 1.11 (0.26–4.72) 0.885
Western medication use for HBV treatment
Anti-HBV therapies
No 1.00 1.00
Yes 1.00 (0.62–1.59) 0.985 0.94 (0.60–1.48) 0.796
Silymarin
No 1.00 1.00
Yes 0.93 (0.78–1.11) 0.411 0.96 (0.68–1.36) 0.839

CHM, Chinese herbal medicine; CI, confidence interval; HBV, hepatitis B virus; OR, odds ratio; TWD, Taiwan dollars.

Table 4
Multivariable analyses of risk of acute exacerbation and subsequent cirrhosis and hepatoma associated with the cumulative use of Chinese herbal medicine among
patients with hepatitis B virus.

No. of patients
with CHM use

Acute exacerbation of
hepatitis

Multivariable modela No. of patients
with CHM use

Cirrhosis and
hepatoma

Multivariable modela

n (%) Beta (95% CI) p n (%) Beta (95% CI) p

No. days of CHM
use

137 24 (17.5) −0.005 (-0.010–
-0.001)

0.043 85 20 (23.5) −0.002 (-0.007–0.003) 0.416

CHM, Chinese herbal medicine; CI, confidence interval.
a Adjusted for age, gender, monthly insurance premium, urbanization level, all comorbidities, as well as use of anti-HBV therapy and silymarin as compared with

patients without acute exacerbation.
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cirrhosis and hepatoma.
Although current clinical guidelines do not recommend the use of

CAM as a complementary treatment for patients with chronic HBV in-
fection, CHM has been commonly applied worldwide for treating var-
ious diseases.8,9,11,12 Previous studies reported that the overall pre-
valence of Taiwan's NHI covered TCM use in outpatient settings for
treating liver-related diseases ranged from 23.5% of liver cancer pa-
tients15 to 55.4% of those with liver cirrhosis.18 The addition of CHM
may relieve symptoms and reduce the progression of liver diseases.9

However, a lower percentage of CHM use (5.3%) was observed in the
present study. This difference may be due to a different definition of the
CHM use or due to a different study samples that the majority of HBV
patients were primarily treated with Western medicine. After that, the
CHM might be mostly used after western medicine therapy. In addition,
CHM treatment was advised in the management of complicated diseases
with limited therapeutic options.19 Before this study, very little evi-
dence existed to support the use of CHM for the reduction of acute
exacerbation of hepatitis among patients with HBV infection. 20

The therapeutic efficacy and safety of CHM products for HBV
treatment have been investigated by several clinical trials. Combination
therapy with CHM and interferon or lamivudine significantly exhibited
anti-HBV activities, and enhanced HBsAg and Hepatitis B e antigen
(HBeAg) expression 21,22 accordingly decreased the rate of cirrhosis and
hepatocellular carcinoma (HCC). CHM use may have similar beneficial
effects on improving liver function, alleviating clinical symptoms, and
preventing liver cancer recurrence and metastasis.21,23

A previous review reported that patients with a history of chronic
HBV infection experienced spontaneous acute exacerbation with an
annual incidence of 10–30%.20 European Association for the Study of
the Liver (EASL) 2017 guidelines revealed the incidence of cirrhosis of
them ranges from 8 to 20% 5 and the annual risk of HCC in cirrhosis
patients estimated to be 2–5%.24 However, because this study excluded
HBV patients with previous medical conditions, such as hepatitis C
virus infection and alcohol-related liver diseases, as well as cancers at
the initial diagnosis of HBV, the rate of acute exacerbation of hepatitis
and cirrhosis and hepatoma may have been underestimated. We suggest
that patients with complicated hepatitis may be associated with a
higher risk of acute exacerbation and cirrhosis and hepatoma.

Additionally, HBV patients with several comorbidities, including
diabetes mellitus, hypertension, stroke, and chronic kidney disease
were associated with an increased risk of acute exacerbation of hepa-
titis. Patients with multiple comorbid conditions that compromise the
immune system may have an increased risk of infection and adverse
health outcomes.9,25 Therefore, optimal treatment for HBV patients
should take into account their comorbidities.

However, our results indicated that more cumulative days of CHM
use was no further dose-dependent decrease in risk of acute exacerba-
tion and cirrhosis and hepatoma. This implies that the beneficial effect
was not apparent in HBV patients receiving higher doses of CHM. In
addition, previous studies have shown that CHM alleviates the in-
flammatory response, improves liver function 13,26 and was related to
decreased hepatic exacerbation. Other literature reported that certain
CHM products containing aristolochic acid may increase the risk of
hepatocellular carcinoma in HBV patients.27 Thus, clinicians should use
caution when prescribing CHM products in patients with HBV infection.

The main strengths of this study are the use of a nationally re-
presentative sample to select the HBV patients, and the application of
PSM to minimize the effect of selection bias between the groups when
evaluating the relationship. In addition, the multivariate analysis per-
formed in this study considered the influence of receiving anti-HBV
therapies and silymarin in the case and control groups to ensure the
accuracy of our results. However, the development of clinical and basic
research on the use of CHM in prevention of acute exacerbation of
hepatitis needs further investigation.

Several limitations should be considered in the present study. First,
data on laboratory testing, such as alanine aminotransferase (ALT),

HBeAg, HBsAg, and HBV-DNA levels, were not available. Thus, we were
unable to distinguish the phase of HBV infection of the patients.
However, we performed PSM analysis to select appropriate matched
controls and to reduce the confounding effects of CHM use on acute
exacerbation of hepatitis and cirrhosis and hepatoma. Second, in-
formation on personal lifestyle variables, such as cigarette smoking,
alcohol use, and diet were not collect. These unmeasured factors may
partially influence the occurrence of acute exacerbation of hepatitis and
cirrhosis and hepatoma. Third, our results may not be generalized to all
HBV patients with progressive liver diseases and complex conditions.
Future research to expand on our findings by investigating the risk of
acute exacerbation of hepatitis and cirrhosis and hepatoma, specifically
for patients with complicated liver disease who receive CHM, is needed.

5. Conclusions

This study revealed that there was a significant reduction in the
occurrence of acute exacerbation of hepatitis and cirrhosis and hepa-
toma with the use of CHM when compared with the control group.
Although the observational association of CHM use with acute exacer-
bation of hepatitis and cirrhosis and hepatoma might not be causal,
these findings suggest that in addition to the Western medicine for
treatment of HBV, CHM therapy may have a benefit for patients with
HBV infection. The present results may serve as a reference for clin-
icians to treat HBV patients' conditions effectively, and they indicate
that CHM therapy did have a positive effect for the prevention of acute
exacerbation of hepatitis and cirrhosis and hepatoma.
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