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Objective. To evaluate whether traditional Chinese medicine compound preparations (TCMCPs) are associated with rheumatoid
arthritis- (RA-) related complications (including readmission, Sjogren’s syndrome, surgical treatment, and all-cause death) in
patients with RA. Methods. Clinical outcome data were retrospectively collected from patients with RA discharged from the
Department of Rheumatology and Immunology of the First Affiliated Hospital of Anhui University of Chinese Medicine from
January 2009 to June 2021. The propensity score matching method was used to match baseline data. Multivariate analysis was
conducted to analyze sex, age, the incidence of hypertension, diabetes, and hyperlipidemia and identify the risk of readmission,
Sjogren’s syndrome, surgical treatment, and all-cause death. Users of TCMCP and nonusers of TCMCP were defined as the
TCMCP and non-TCMCP groups, respectively. Results. A total of 11,074 patients with RA were included in the study. The
median follow-up time was 54.85 months. After propensity score matching, the baseline data of TCMCP users corresponded
with those of non-TCMCP users, with 3517 cases in each group. Retrospective analysis revealed that TCMCP significantly
reduced clinical, immune, and inflammatory indices in patients with RA, and these indices were highly correlated. Notably, the
composite endpoint prognosis for treatment failure in TCMCP users was better than that in non-TCMCP users (HR = 0:75
(0.71-0.80)). The risk of RA-related complications in TCMCP users with high-exposure intensity (HR = 0:669 (0.650-0.751))
and medium-exposure intensity (HR = 0:796 (0.691-0.918)) was significantly lower than those in non-TCMCP users. An
increase in exposure intensity was associated with a concomitant decrease in the risk of RA-related complications. Conclusion.
The use of TCMCPs, as well as long-term exposure to TCMCPs, may lower RA-related complications, including readmission,
Sjogren’s syndrome, surgical treatment, and all-cause death, in patients with RA.

1. Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory disease
that mainly causes gradual joint damage and affects other
body systems [1, 2]. The worldwide incidence rate of RA is
approximately 1%, and although this condition affects peo-
ple of all ages, it is more prevalent in women than in men

[3, 4]. Currently, the etiology of RA is unclear, which poses
a challenge to the effective treatment of RA and increases
rehospitalization rates [5]. Although synovitis is a primary
pathological marker of RA, many extra-articular manifesta-
tions may occur because of RA’s complex, chronic, inflam-
matory, and autoimmune characteristics [6–8]. Extra-
articular manifestations and complications are common in
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RA, contributing to higher incidence rates and premature
mortality [6]. A hallmark clinical feature of RA is the sym-
metrical polyarthritis that manifests as redness and pain in
the joints, especially smaller joints, and long-term morning
stiffness [9, 10], with the potential to progress to serious
joint injury and disability [11]. Progressive and severe joint
injury, chronic pain, loss of function, and insufficient
response to treatment regimens are indications for final joint
replacement surgery [12]. Cohort studies based on national
data from several countries have shown that RA is associated
with high mortality [13, 14]. Therefore, readmission, extra-
articular manifestations, surgical treatment, and all-cause
death are considered potential RA-related complications.

Modern pharmacological treatments for RA mainly
include nonsteroidal anti-inflammatory drugs, glucocorti-
coids, conventional disease-modifying antirheumatic drugs
(cDMARDs), and biologic DMARDs that are used to allevi-
ate chronic pain in patients by reducing the local inflamma-
tory response [15]. However, RA treatment is complex and
requires the combined application of multiple drugs, some
of which have significant side effects and high treatment
costs, resulting in poor patient compliance. Traditional Chi-
nese medicine (TCM) might have many therapeutic advan-
tages for RA [16–18]. Xin’an Jianpi Tongbi prescription,
including Xinfeng capsule (XFC), Huangqin Qingre Chubi
capsule (HQC), and Wuwei Wentong Chubi capsule
(WWT), is a routinely used TCM compound preparation
(TCMCP), which contains Astragalus membranaceus, Semen
coicis, Tripterygium wilfordii, Scolopendra spp., Scutellaria
baicalensis, Gardenia jasminoides, Prunus persica, Clematis
chinensis, Poria cocos, Epimedium brevicornu, Cinnamomum
cassia, Curcumae Longae, and other drugs. Many studies
have shown that this TCMCP has high efficacy against RA
[18–20]. A randomized, double-blind, multicenter, and
placebo-controlled trial showed high efficacy and safety of
XFC in the treatment of patients with RA [21, 22]. Animal
experiments have demonstrated that HQC improves the
baseline severity of arthritis in a collagen-induced arthritis
mouse model [23, 24]. WWT has also been reported to have
a good pharmacological effect on RA [25]. However,
although the TCMCPs have favorable therapeutic effects
on RA, their specific effect on the incidence of RA-related
complications is still unclear.

In this study, we retrospectively analyzed the effect of
Xin’an Jianpi Tongbi prescription on immune inflammation
in RA and the risk of four RA-related complications, includ-
ing readmission, Sjogren’s syndrome, surgical treatment,
and all-cause death.

2. Methods

2.1. Study Cohort (Figure 1). Clinical data of discharged
patients with RA from the Department of Rheumatology
and Immunology of the First Affiliated Hospital of Anhui
University of Chinese Medicine were retrospectively col-
lected from January 2009 to June 2021. The diagnostic cri-
teria for RA by the American College of Rheumatology
were adopted in this study [26]. Telephonic follow-up time
was calculated from the time of discharge until February

28, 2022. Based on the history of TCMCP usage, the risk
of RA-related complications, including readmissions, Sjog-
ren’s syndrome, surgical treatments, and all-cause death,
was evaluated. This study was approved by the Medical
Ethics Committee of the First Affiliated Hospital of Anhui
University of Chinese Medicine (approval number:
2022MCZQ01).

2.2. Data Collection. Demographic information, including
age and sex; clinical data including baseline complications,
baseline cDMARD, and corticosteroid treatment; and data
on TCMCPs were collected and evaluated retrospectively.

2.3. Treatment. In the First Affiliated Hospital of Anhui Uni-
versity of Chinese Medicine, the basic drugs for treating RA
consist of cDMARDs (including methotrexate, leflunomide,
sulfasalazine, and hydroxychloroquine sulfate), nonsteroidal
anti-inflammatory drugs (including celecoxib, meloxicam,
and lornoxicam), and glucocorticoids (methylprednisolone).
It should be noted that TCM is a commonly used treatment
means in TCM hospitals. We gradually withdrew the use of
biologics by increasing the use of TCM.

2.4. Inflammatory and Immune Indices. Inflammatory and
immune indices, including erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), anti-cyclic citrullinated
peptide (anti-CCP), rheumatoid factor (RF), immunoglobu-
lin A (IgA), immunoglobulin G (IgG), immunoglobulin M
(IgM), complement component 3 (C3), and complement
component 4 (C4) levels, were evaluated after TCMCP
treatment.

2.5. Research Definition

2.5.1. Xin’an Jianpi Tongbi Prescription. Xin’an Jianpi
Tongbi prescription is a compound preparation of TCM
based on the Xin’an medical theory. It contains Xinfeng cap-
sule [22] (Z20050062 from Wanyao Pharmaceutical Co.,
Ltd., patent number: ZL 2013 1 0011369.8), Huangqin Qin-
gre Chubi capsule [24] (Z20200001 from Wanyao Pharma-
ceutical Co., Ltd., patent number: ZL 2011 1 0095718.X),
and Wuwei Wentong Chubi capsule [25] (patent number:
ZL 2020 10714863.0). The Xinfeng capsule is composed of
Astragalus membranaceus, Semen coicis, Tripterygium wil-
fordii, and Scolopendra spp. These four medicinal materials
were extracted by refluxing twice with 75% ethanol. In the
first step, ten times the amount of ethanol was added for
extraction for 2 h, after which eight times the amount of eth-
anol was added and allowed to extract for 1.5 h. The drug
residues were boiled with eight times the amount of water
and extracted for 1.5 h. This was then filtered and allowed
to stand. The supernatant was collected and combined with
the alcohol extract under pressure to concentrate, and the
paste was collected. The sample was dried, crushed, mixed
with dextrin, and granulated with ethanol. This was followed
by drying, whole granulating, sterilizing, filling, and outsour-
cing. The Huangqin Qingre Chubi capsule is composed of
Scutellaria baicalensis, Prunus persica, Gardenia jasminoides,
Semen coicis, and Clematis chinensis. These five medicinal
materials were decocted and extracted three times as follows:

2 BioMed Research International



ten times the amount of water was added for the first time
and extracted for 1.5 h; eight times the amount of water
was added for the second and third times and extracted for
1 h. The mixture was strained and allowed to stand. Then,
the supernatant was absorbed and concentrated under pres-
sure, and the paste was collected; this was then vacuum-
dried, the dry extract was crushed, and dextrin was added.
Ethanol was used to soften the materials, which were
screened, granulated, dried, whole-grained, and filled into
capsules. The Wuwei Wentong Chubi capsule is composed
of Poria cocos, Epimedium brevicornu, Cinnamomum cassia,
Curcumae Longae, and Scutellaria baicalensis. These five
medicinal materials were decocted and extracted three times
as follows: ten times the amount of water was added for the
first time and extracted for 1.5 h; eight times the amount of
water was added for the second and third times and
extracted for 1 h. This mixture was strained and allowed to
settle. Then, the supernatant was absorbed and concentrated
under reduced pressure, and the paste was collected. This
was then vacuum-dried, the dry extract was crushed, and
dextrin was added. Ethanol was used to soften the material,
which was then sieved using no. 12 mesh, granulated, dried,
whole-grained, filled into capsules, and outsourced. All cap-
sules were produced by the preparation center of the First

Affiliated Hospital of Anhui University of Chinese medicine,
and the variation range of each capsule was ±10%.

2.5.2. RA-Related Complications. Readmission refers to RA
patients who have been hospitalized twice or more. Sjogren’s
syndrome refers to an RA-related complication with a fre-
quency of 10.41% (1022/9813). Surgical treatment refers to
RA patients with severe joint deformities requiring surgical
treatment. All-cause death refers to death caused by long-
term RA distress.

2.5.3. Classification of Quantitative Variables. The usage of
TCMCPs was defined as “1,” and nonusage was defined as
“0.” After TCMCP treatment, a decrease in ESR, CRP, IgA,
IgG, IgM, C3, C4, RF, and anti-CCP levels was recorded as
“1,” whereas an increase or no change in the level was
recorded as “0.” The decrease in inflammatory and immune
index values indicated the effectiveness of TCMCP
treatment.

2.5.4. Exposure Intensity. According to exposure intensity,
patients who received TCMCPs for less than 1 month, 1–3
months, 3–6 months, and ≥6 months after discharge were

Retrospective cohort study
n = 11074

(i) 1650 males and 7533 females.

Xin’an Jianpi Tongbi Prescription was used 3869 times
in total, including 2387 times for XFC, 1252 times for
HQC, and 230 times for WWT.

(ii) Te average age was 57.28 ± 13.24 years.
(iii) Te median follow-up time was 54.85 months.

Before matching

Afer matching

Non-TCMCP
n = 5314

Non-TCMCP
n = 3517

TCMCP
n = 3517

Non-exposure
(< 1 month)
n = 3825

Low-exposure
(1–3 months)

n = 417

Medium-exposure
(3–6 months)

n = 395

High-exposure
(≥ 6 months)
n = 2397

TCMCP
n = 3869

1891 patients with unsuccessful
follow-up were excluded (loss
of follow-up rate was 17.08%)

Final cohort studies
n = 9183

Figure 1: Flow chart of inclusion in the cohort. TCMCP: users of traditional Chinese medicine compound preparation; non-TCMCP:
nonusers of traditional Chinese medicine compound preparation.
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defined as the nonexposure, low-exposure, medium-expo-
sure, and high-exposure groups, respectively.

2.6. Statistical Analysis. Continuous variables are reported as
medians with interquartile ranges (IQR), whereas categorical
variables are reported as frequencies and percentages. Cate-
gorical variables were compared using Fisher’s exact test,
whereas continuous variables were compared using the Wil-

coxon signed-rank test. Univariate and multivariate COX
proportional hazards models were developed to evaluate risk
factors for the occurrence of endpoint events and are pre-
sented as hazard ratios (HR with 95% confidence intervals
(CIs)). Univariate models contained a single predictor for
calculating different baseline risks for each site. Multivariate
models included age, sex, comorbidities at baseline, and
TCMCP as model covariates. All analyses were performed

Table 1: Baseline characteristics of TCMCP and non-TCMCP patients, matched and unmatched by propensity score.

Before matching After matching
Total

(n = 9183)
TCMCP
(n = 3869)

Non-TCMCP
(n = 5314) χ2 p

value
Total

(n = 7034)
TCMCP
(n = 3517)

Non-TCMCP
(n = 3517) χ2 p

value

Age (year) 10.649 0.001 3.395 0.065

<57 4643
(50.6%)

1879 (48.6%) 2764 (52.0%)
3223

(45.8%)
1650 (46.9%) 1573 (44.7%)

≥57 4540
(49.4%)

1990 (51.4%) 2550 (48.0%)
3811

(54.2%)
1867 (53.1%) 1944 (55.3%)

Sex 55.078 <0.001 1.164 0.281

Female
7534

(82.0%)
3039 (78.5%) 4494 (84.6%)

5923
(84.2%)

2945 (83.7%) 2978 (84.7%)

Male
1650

(18.0%)
830 (21.5%) 820 (15.4%)

1111
(15.8%)

572 (16.3%) 539 (15.3%)

Underlying
diseases

Hypertension
2804

(30.5%)
988 (25.5%) 1816 (34.2%) 78.751 <0.001 2111

(30.0%)
1072 (30.5%) 1039 (29.5%) 0.737 0.391

Diabetes 903 (9.8%) 422 (10.9%) 481 (12.4%) 8.695 0.003
647

(9.20%)
315 (8.96%) 332 (9.44%) 0.492 0.483

Hyperlipidemia
250 (2.7%) 99 (2.6%) 151 (2.8%) 0.676 0.411

179
(2.54%)

85 (2.42%) 94 (2.67%) 0.464 0.496

Treatment

cDMARDs
6276

(68.3%)
2697 (69.7%) 3579 (67.4%) 5.752 0.016

4968
(70.6%)

2507 (71.3%) 2461 (70.0%) 1.450 0.229

Corticosteroid
5597

(60.9%)
2191 (56.6%) 3406 (64.1%) 52.423 <0.001 4291

(61.0%)
2117 (60.2%) 2174 (61.8%) 1.942 0.163

Note: TCMCP: users of traditional Chinese medicine compound preparation; non-TCMCP: nonusers of traditional Chinese medicine compound preparation.

Table 2: Changes in the rheumatoid arthritis-related inflammatory and immune indices after administration of TCMCP (n = 3517).

Before treatment After treatment Z p value Reference ranges

ESR (median (Q1, Q3), mm/h) 48.0 (29.00, 70.00) 28.00 (16.00, 44.00) -34.498 <0.001 2-6

CRP (median (Q1, Q3), mg/L) 24.29 (7.00, 50.57) 2.00 (0.48, 8.66) -40.240 <0.001 0-5

IgA (median (Q1, Q3), g/L) 2.65 (2.00, 3.48) 2.48 (1.91, 3.22) -15.313 <0.001 0.7-4.06

IgG (median (Q1, Q3), g/L) 12.98 (10.07, 16.70) 12.00 (9.56, 15.30) -18.241 <0.001 6.8-14.5

IgM (median (Q1, Q3), g/L) 1.26 (0.89, 1.66) 1.28 (0.91, 1.72) -3.983 <0.001 0.3-2.2

C3 (median (Q1, Q3), g/L) 110.60 (87.70, 129.90) 100.20 (81.70, 115.10) -23.671 <0.001 75-135

C4 (median (Q1, Q3), g/L) 23.50 (15.6, 30.10) 19.30 (12.60, 24.90) -27.145 <0.001 9-36

Anti-CCP (median (Q1, Q3), mmol/L) 240.90 (105.92, 473.98) 220.45 (84.15, 452.69) -6.170 <0.001 <25
RF (median (Q1, Q3), U/mL) 101.70 (33.55, 244.50) 88.85 (27.53, 216.45) -20.372 <0.001 0-14

Note: TCMCP: traditional Chinese medicine compound preparation; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; IgA: immunoglobulin A;
IgM: immunoglobulin M; IgG: immunoglobulin G; C3: complement C3; C4: complement C4; anti-CCP: anti-cyclic citrullinated peptide; RF: rheumatoid
factor. Z is the standardized test statistics before and after treatment of TCMCP. The p value is compared before and after treatment with TCMCP.
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using SPSS V.22 (Armonk, NY, USA) software. Differences
were considered statistically significant when the p value
was less than 0.05.

3. Results

3.1. Baseline Characteristics of TCMCP and Non-TCMCP
Patients (Table 1). The baseline data, including sex, age,
hypertension, diabetes, hyperlipidemia, and cDMARD and
corticosteroid treatment, of 9813 patients with RA who were
successfully followed up were recorded. The median follow-
up time was 54.85 months. Before propensity score match-
ing, there were significant differences between TCMCP users
and non-TCMCP users in terms of sex, age, hypertension,
diabetes, cDMARDs, and corticosteroid treatment (p < 0:05
). However, after matching, no significant difference was
found between TCMCP users and non-TCMCP users in
the same aspects (p > 0:05).

3.2. Changes in the RA-Related Inflammatory and Immune
Indices after TCMCP Treatment (Table 2). Hospitalization
data of 3517 patients in the matched TCMCP group who
received Xin’an Jianpi Tongbi prescription during hospitali-
zation were collected and analyzed. Their posttreatment
inflammatory and immune indices were lower than those
before treatment (p < 0:05).

3.3. Association Analysis of TCMCPs with RA-Related
Inflammatory and Immune Indices (Table 3). We further
analyzed the association between Xin’an Jianpi Tongbi pre-
scription and RA-related inflammatory and immune indices.
The results indicated that XFC was positively correlated with
a decrease in CRP (p = 0:039, OR = 1:216), ESR (p = 0:003,
OR = 1:298), and C4 (p = 0:028, OR = 1:258) levels. Simi-
larly, HQC was positively correlated with a decrease in
CRP (p < 0:001, OR = 1:641), ESR (p = 0:002, OR = 1:324),
C4 (p = 0:024, OR = 1:272), IgG (p = 0:019, OR = 1:247),
and IgA (p = 0:022, OR = 1:237) levels.

3.4. Kaplan-Meier Curves for a Composite Endpoint for
Treatment Failure for TCMCP Users versus Non-TCMCP
Users (Figure 2). The results of the log-rank test showed that
TCMCP users had better composite endpoint prognoses for
treatment failure (HR = 0:75 (0.71-0.80), p < 0:001) than
non-TCMCP users.

3.5. COX Regression Model for Analysis of Risk Factors for
Four RA-Related Complications (Table 4) and Visualization
of the Analysis Results (Figure 3). Further, we used univariate
and multivariate COX regression to analyze risk factors for
the four RA-related complications, namely, readmission,
Sjogren’s syndrome, surgical treatment, and all-cause death.
The results showed that TCMCPs reduced the risk of read-
mission, Sjogren’s syndrome, surgical treatment, and risk
of all-cause death by 20.7%, 32.6%, 29.0%, and 27.4%,
respectively.

Advancing age increased the risk of Sjogren’s syndrome,
surgical treatment, and all-cause death by 60.5%, 94.7%, and
106.0%, respectively. The comorbidity hypertension
increased the risk of readmission, Sjogren’s syndrome, and
all-cause death by 51.9%, 56.6%, and 50.6%, respectively.
The male sex and the presence of comorbidity diabetes
increased the risk of all-cause death by 51.7% and 59.6%,
respectively. Hyperlipidemia had a 34.0% increased risk of
readmission.

3.6. Risk of RA-Related Complications at Different Exposure
Times (Table 5). We found that the use of TCMCPs was
associated with a lower risk of RA-related complications.
In addition, the risk of RA-related complications varied
according to the exposure time. Notably, the risk of RA-
related complications in TCMCP users with high-exposure

Table 3: Association between traditional Chinese medicine
compound preparation with rheumatoid arthritis-related
inflammatory and immune indices.

TCMCP Indexes χ2 p value OR 95% CI

XFC CRP ↓ 4.264 0.039 1.216 1.010-1.463

XFC ESR ↓ 9.026 0.003 1.298 1.095-1.539

XFC C4 ↓ 4.820 0.028 1.258 1.025-1.544

HQC CRP ↓ 24.65 <0.001 1.641 1.348-1.998

HQC ESR ↓ 10.001 0.002 1.324 1.112-1.575

HQC C4 ↓ 5.095 0.024 1.272 1.032-1.569

HQC IgG ↓ 5.509 0.019 1.247 1.037-1.499

HQC IgA ↓ 5.285 0.022 1.237 1.032-1.484

Note: TCMCP: users of traditional Chinese medicine compound
preparation; XFC: Xinfeng capsule; HQC: Huangqin Qingre capsule; ESR:
erythrocyte sedimentation rate; CRP: C-reactive protein; C4: complement
C4; IgG: immunoglobulin G; IgA: immunoglobulin A. “↓” represents the
decrease of quantitative variables, indicating that the laboratory indicators
improved after TCMCP treatment.

0
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0.6

0.8

1.0

Su
rv

iv
al

 p
ro

ba
bi

lit
y

50 100
Time (months)

HR = 0.75 (0.71–0.80)
P < 0.001

Composite endpoint for treatment failure

150

3517non-TCMCP 2124 504 0
3517TCMCP 2705 441 0

non-TCMCP
TCMCP

Figure 2: Kaplan-Meier curves for a composite endpoint for
treatment failure for TCMCP users versus non-TCMCP users.
The composite endpoint prognosis for treatment failure was
better in TCMCP users (HR = 0:75 (0.71-0.80), p < 0:001) than in
non-TCMCP users. The p value represents the comparison in
composite endpoint for treatment failure predicted by log-rank
test between TCMCP users and non-TCMCP users. TCMCP:
traditional Chinese medicine compound preparation.
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Table 4: Analysis of risk factors for the four rheumatoid arthritis-related complications using the COX regression model.

Number of endpoint events
Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Readmission 3253 (46.2%)

TCMCP 1510 (21.5%) 0.786 0.733-0.842 <0.001 0.793 0.740-0.850 <0.001
Age (year) 1.041 0.971-1.115 0.257

<57 1459 (20.7%)

≥57 1794 (25.5%)

Sex 0.910 0.826-1.002 0.054

Female 2767 (39.3%)

Male 486 (6.9%)

Underlying diseases

Hypertension 1043 (14.8%) 1.525 1.416-1.643 <0.001 1.519 1.410-1.636 <0.001
Diabetes 277 (3.9%) 1.091 0.965-1.234 0.165

Hyperlipidemia 85 (1.2%) 1.350 1.088-1.675 0.006 1.340 1.080-1.663 0.008

Sjogren’s syndrome 965 (13.7%)

TCMCP 414 (5.9%) 0.684 0.602-0.777 <0.001 0.674 0.593-0.766 <0.001
Age (year) 1.633 1.429-1.865 <0.001 1.605 1.404-1.835 <0.001

<57 331 (4.7%)

≥57 634 (9.0%)

Sex 1.123 0.952-1.325 0.167

Female 793 (11.3%)

Male 172 (2.4%)

Underlying diseases

Hypertension 335 (4.8%) 1.660 1.451-1.898 <0.001 1.566 1.369-1.792 <0.001
Diabetes 88 (1.3%) 1.163 0.934-1.448 0.177

Hyperlipidemia 27 (0.4%) 1.402 0.956-2.057 0.084

Surgical treatment 182 (2.6%)

TCMCP 82 (1.2%) 0.724 0.540-0.970 0.030 0.710 0.530-0.952 0.022

Age (year) 1.990 1.452-2.726 <0.001 1.947 1.416-2.677 <0.001
<57 56 (0.8%)

≥57 126 (1.8%)

Sex 1.137 0.780-1.388 0.505

Female 149 (2.1%)

Male 33 (0.5%)

Underlying diseases

Hypertension 52 (0.7%) 1.005 0.728-1.388 0.975

Diabetes 23 (0.3%) 1.581 1.021-2.448 0.040 1.366 0.878-2.126 0.167

Hyperlipidemia 8 (0.1%) 1.905 0.938-3.871 0.075

All-cause death 215 (3.1%)

TCMCP 93 (1.3%) 0.758 0.578-0.994 0.045 0.726 0.553-0.952 0.020

Age (year) 2.314 1.710-3.134 <0.001 2.060 1.509-2.812 <0.001
<57 57 (0.8%)

≥57 158 (2.2%)

Sex 1.687 1.237-2.301 0.001 1.517 1.106-2.080 0.010

Female 162 (2.3%)

Male 53 (0.8%)

Underlying diseases

Hypertension 72 (1.0%) 1.590 1.192-2.119 0.002 1.506 1.128-2.012 0.006

Diabetes 30 (0.4%) 1.880 1.278-2.766 0.001 1.596 1.080-2.358 0.019

Hyperlipidemia 5 (0.1%) 1.209 0.497-2.938 0.676

Abbreviation: TCMCP: traditional Chinese medicine compound preparation.
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2.0

Adjusted HR (95% CI) p value

0.793 (0.740 – 0.850) 0.000

1.519 (1.410 – 1.636) 0.000

1.340 (1.080 – 1.663) 0.008

1.5

Multivariate analysis of readmission

1.00.5

Hyperlipidemia

Hypertension

TCMCP

(a)

2.0

Adjusted HR (95% CI) p value

0.674 (0.593 – 0.766) 0.000

1.605 (1.404 – 1.835) 0.000

1.566 (1.369 – 1.792) 0.000

1.5

Multivariate analysis of Sjoegren’s syndrome

1.00.5

Hypertension

Age

TCMCP

(b)

Adjusted HR (95% CI) p value

0.710 (0.530 – 0.952) 0.022

1.947 (1.416 – 2.677) 0.000

2.0 2.5 3.01.5

Multivariate analysis of surgical treatment

1.00.5

Age

TCMCP

(c)

Adjusted HR (95% CI) p value

0.726 (0.553 – 0.952) 0.020

2.060 (1.509 – 2.812) 0.000

1.517 (1.106 – 2.080) 0.010

1.506 (1.128 – 2.012) 0.006

1.596 (1.080 – 2.358) 0.019

2.0 2.5 3.01.5

Multivariate analysis of all-cause death

1.00.5

Age

TCMCP

Gender

Hypertension

Diabetes

(d)

Figure 3: Multivariate regression analysis of rheumatoid arthritis-related complications: (a) TCMCP is a protective factor of recurrent
admission, whereas hypertension and hyperlipidemia are risk factors; (b) TCMCP is a protective factor of Sjogren’s syndrome, whereas
higher age and hypertension are risk factors; (c) TCMCP is a protective factor of surgical treatment whereas higher age is a risk factor;
(d) TCMCP is a protective factor of all-cause death, whereas higher age, male, hypertension, and diabetes are risk factors. TCMCP:
traditional Chinese medicine compound preparation.
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intensity (adjusted HR = 0:699, 95%CI = 0:650-0.751, p <
0:001) and medium-exposure intensity (adjusted HR =
0:796, 95%CI=0.691-0.918, p = 0:002) was significantly
lower than that in non-TCMCP patients.

4. Discussion

In this population-based cohort study, a large amount of data on
RA patients from the First Affiliated Hospital of Anhui Univer-
sity of Chinese Medicine were used to evaluate the effects of
TCMCPs on clinical immunological and inflammatory indica-
tors and RA-related complications. We found that RA patients
treatedwithXin’an JianpiTongbiPreparationnotonly exhibited
lower immune and inflammatory indices than non-TCMCP
users but also were associated with a low risk of RA-related
complications.

TCM has a multicomponent, multitargeted synergistic
anti-inflammatory and anti-immune effect. Previously, we
found that TCMCPs significantly improved the RA-related
immunological and inflammatory effects [16]. Modern phar-
macological studies have also reported that Xin’an Jianpi
Tongbi preparation drugs, i.e., Astragalus membranaceus,
Semen coicis, Tripterygium wilfordii, Scolopendra spp., Scu-
tellaria baicalensis, Gardenia jasminoides, Poria cocos, Epi-
medium brevicornu, Cinnamomum cassia, and Curcumae
Longae, can improve the RA-related immunological and
inflammatory response. Among them, active agents in
Astragalus membranaceus have been shown to improve
RA-induced synovial and joint injury [27, 28]. Semen coicis
extract, including polyphenols and polysaccharides, has
immunological, antioxidant, and anti-inflammatory effects
[29]. Tripterygium wilfordii lactone, the active ingredient of
Tripterygium wilfordii[30, 31], inhibited cell growth and
inflammatory response of RA-associated fibroblasts, such
as synovial cells, by regulating the expression of the hsa-
circ-0003353/microRNA-31-5p/cyclin-dependent kinase 1
axis [32]. Scolopendra spp. combined with TCM has shown
significant clinical efficacy in patients with RA [33]. Baicalin
had an anti-inflammatory effect in a collagen-induced
arthritis rat model, possibly by inhibiting the toll-like recep-
tor 2/myeloid differentiation factor 88/NF-kappa B p65 sig-
naling pathway [34]. Geniposide exhibited anti-
inflammatory and antiangiogenesis pharmacological effects
through the inhibition of vascular endothelial growth
factor-induced angiogenesis in vascular endothelial cells by
reducing the translocation of sphingosine kinase 1 [35].
Poria cocos polysaccharide enhanced the secretion of
immune stimulants but inhibited the secretion of immune

inhibitors, enhancing the host immune response [36]. Icariin
inhibited cell proliferation by interfering with the cell cycle
in RA fibroblasts, including synovial cells, promoting
mitochondria-dependent apoptosis and intracellular reactive
oxygen species production, which potentially improves RA
outcomes [37]. Cinnamomum cassia extract had a therapeu-
tic effect on RA, which was attributed to its antiproliferation
and antimigration effects on synovial fibroblasts [38]. A sys-
tematic review showed that curcumin had a significant effect
on the clinical and inflammatory parameters of RA and sig-
nificantly improved morning stiffness, walking time, and
joint swelling [39]. Thus, the pharmacological effects of
TCM support the use of TCMCP for reducing the risk of
RA-related complications. These results demonstrated that
TCMCPs could act as a protective factor against RA-
related complications (readmission, Sjogren’s syndrome,
surgical treatment, and all-cause death).

However, we also found that RA patients with comor-
bidities such as hypertension or hyperlipidemia had a signif-
icantly high risk of readmission. A study showed that
hypertension and dyslipidemia were the most common
complications of RA [40]. Consistent with our results, these
classic complications increased the risk of recurrence of RA
inflammation [41], potentially contributing to increased
readmission of RA patients. Advanced age and hypertension
were shown to be significantly associated with the extra-
articular manifestations of RA [42, 43], which is consistent
with our findings. An analysis based on British electronic
medical records showed that the incidence of joint replace-
ment increased with age [12]. Our results revealed a 94.7%
increased risk of surgical treatment in patients with RA aged
57 years and older, which corroborates findings from previ-
ous studies. Consistent with other studies, our results also
showed that older patients with RA, men, and those with
hypertension and diabetes had a higher risk of death
[44–46]. Collectively, these results show that advanced age
is a significant risk factor for extra-articular diseases, surgical
treatment, and all-cause death. In addition, comorbidity
hypertension is a risk factor for admission, extra-articular
diseases, and all-cause death, whereas hyperlipidemia and
diabetes are risk factors for recurrent admission and all-
cause death, respectively. Among patients with RA, the risk
of all-cause death is higher in men than in women.

Our study further found that medium- and high-
exposure intensity, especially high-exposure intensity, were
significantly associated with a reduced risk of RA-related
complications. This indicates that long-term treatment with
TCM could decrease the frequency of RA-related

Table 5: Hazard ratios and 95% confidence intervals of the risk of rheumatoid arthritis-related complications at different exposure times.

Exposure group Total Number of complications HR 95% CI p value

None (<1 month) 3825 2877 (75.2%) 1

Low (1-3 months) 417 271 (65.0%) 0.994 0.868-1.137 0.926

Medium (3-6 months) 395 241 (61.0%) 0.796 0.691-0.918 0.002

High (≥6 months) 2397 1226 (51.1%) 0.699 0.650-0.751 <0.001
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complications, which is consistent with the results of previ-
ous clinical data mining studies [16, 47]. Our results also
suggest that long-term exposure to Xin’an Jianpi Tongbi
preparation reduces RA-related complications.

This study had some notable limitations. First, there
were no radiological data in our research to measure the
severity of RA disease. Although, early on, we retrieved
radiological data from the hospital information system, these
data were textual, and we lacked models and algorithms to
process textual data. Second, biologic DMARDs were not
included in this study owing to insufficient data, which con-
stitutes a major difference from the common practice in RA
treatment and prevents appropriate comparisons with most
of the literature on RA. Third, the recurrence frequency
per unit time was not calculated for the frequently hospital-
ized patients, which differs from the common practice for
RA treatment and also hinders proper comparison with
most of the literature on RA. Fourth, the lack of data on
adverse events of TCMCPs in this study did not allow a
comprehensive analysis of the role of the drugs. Finally, we
only studied Sjogren’s syndrome and lacked data on other
extra-articular manifestations of RA, which makes our find-
ings one-sided. We intend to address these limitations in our
future research. Nevertheless, our study has two significant
strengths: the clinical advantage of using TCM and the sta-
tistical advantage of using large samples. This was a
population-based cohort study, which included the clinical
administration of medication to a population, making our
results more clinically acceptable. The large sample size pro-
vides sufficient statistical ability to study the improvement
effect of TCMCP on RA-related clinical indicators.

5. Conclusion

This population-based cohort study showed that TCMCP
use, as well as long-term exposure to TCMCP in patients
with RA, decreased the risk of RA-related complications,
including readmission, Sjogren’s syndrome, surgical treat-
ment, and all-cause death. These findings are expected to
inform clinical decisions regarding the use of TCMCP in
RA management.
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