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A B S T R A C T

Introduction: Chronic obstructive pulmonary disease (COPD) and asthma have common characteristics both in
terms of their pathology and clinical symptoms, but whether they share the same traditional Chinese medicine
syndromes (TCMS) is unclear. This study compared the distribution of TCMS for chronic obstructive pulmonary
disease (COPD) and asthma by using a large data set of clinical records which would reflect real world practice.
Methods: Electronic medical records were used from five hospitals in China between 2012 and 2016. A total of
26,074 subjects with complete medical records were available for data analysis. Frequencies and multinomial
logistic regressions (LR) were conducted to determine independent and significant TCMS associated with COPD
or asthma compared to a shared reference of other respiratory diseases. Bivariate association analyses were
conducted to estimate shared TCMS for the two diseases by using general linear model.
Results: Multinomial LR showed that Tan_Re_Yong_Fei was independently and significantly associated with both
COPD and asthma (P < 0.001 for both). Similarly, Fei_Shen_Qi_Xu had a significant, independent, and re-
spective association with the two diseases (P < 0.001 for both). Bivariate associated analyses indicated that the
Shi TCMS (excess syndrome) of Tan_Re_Yong_Fei was associated with the two diseases (P < 0.001) and Xu
TCMS (deficiency syndrome) of Fei_Shen_Qi_Xu was associated with both outcomes (P < 0.001).
Conclusion: The shared core Shi TCMS (excess syndrome) for both COPD and asthma was Tan_Re_Yong_Fei, and
the shared core Xu TCMS (deficiency syndrome) was Fei_Shen_Qi_Xu.

(Trial registration, ClinicalTrials.gov ID: NCT03274908, Registered September 8, 2017.)

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a common disease
that affects 5%–10% of people 45 years of age are older worldwide [1].
Globally, almost three million people die from COPD, making it the
fourth leading cause of mortality. It is generally accepted that protease-
antiprotease autoimmunity, balance, mucus hypersecretion, airway
remodeling, and chronic respiratory infection all contribute to the
disease [1]. Asthma is also a common chronic disease, affecting over
300 million people throughout the world [2]. Moreover, the prevalence
of asthma is rising, particularly in developing countries. The

characteristic pathology of asthma is airway inflammation, which is
manifested by the infiltration of the eosinophils and increasing the
number of activated T helper (Th) 2 cells, all of which promote airway
inflammation by releasing multiple cytokines [3,4].

Traditional Chinese medicine (TCM) is becoming increasingly re-
cognized and popular worldwide, and is a style of traditional medicine
built on a foundation of more than 2500 years of medical practice in
China, however recently also influenced by modern medicine [5].
Traditional Chinese medicine syndrome (TCMS), also called Zheng, has
been used to classified patients into various categories on the basis of
the TCM four diagnostic categories [6]. In China, the TCM treatment of
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COPD and asthma has a long history, which is based on TCMS differ-
entiation. In ancient times, COPD and asthma were called gasp syn-
drome and wheezing disease. As we all know, though they belong to
different diseases, they have common symptoms. According to the TCM
differentiation method, COPD and asthma possess common syndromes.
Nevertheless, previous studies on the TCMS of COPD and asthma have
usually been implemented separately, or have a small sample size
[7–9]. In modern medicine, COPD and asthma both show the patho-
logical characteristics of airway inflammation, which is influenced by
the increased expression of multiple inflammatory proteins, including
cytokines, adhesion molecules, chemokines, and airway remodeling
[3]. Both severe asthma and COPD patients have an increased number
of neutrophils in the sputum and an increased amount of CXCL8, as well
as a poor response to corticosteroids and increased oxidative stress. In
addition, there is a co-existence of Th1 andTh2, and more CD8+T cells
were observed in the bronchial biopsies in cases of severe asthma and
COPD [10,11].

As mentioned above, evidence from basic medical science shows a
shared underlying pathophysiology for the two diseases, and clinical
evidence indicates shared signs and syndromes for the two diseases. We
hypothesized that some TCMS are associated with both COPD and
asthma and that shared TCMS might be linked to both COPD and
asthma. Our previous real-world study was carried out to assess the
distribution of TCMS and its elements for entire respiratory disease by
using machine learning algorithms and big data approaches [12].
However, few investigations of TCMS or shared ones associated with
COPD and asthma have been done. This work was aimed at comparing
the distribution of TCMS in COPD and asthma to identify the shared
TCMS of both COPD and asthma, and provide solid evidence for TCM
principles regarding the treatment of different diseases with the same
method.

2. Methods

2.1. Study design and participants

As was detailed in our previous study [12], a real-world study was
conducted using electronic medical records to evaluate the relation-
ships between TCMS found with COPD and asthma. A total of 26,074
subjects with complete medical record were available for data analysis.

In this multicenter, retrospective, hospital-based, observational study, a
total of 30,254 records of respiratory disease were extracted from five
hospitals between 2012 and 2016. To be included in the study, a pa-
tient’s first final diagnosis had to satisfy the diagnostic criteria of
modern medicine for respiratory diseases and subjects had to be over
the age of 18 [12].

2.2. Data collection and preparation

Data from medical records were extracted from the EMR systems of
the five hospitals and loaded into the integrative medical data ware-
house in our institute [12]. Respiratory diseases (RDs) included COPD,
bronchial asthma, and other RDs were used as reference. The diagnosis
criteria of COPD and asthma and the other RDs were based on clinical
guidelines of RD in China and the book Harrison’s Principles of Internal
Medicine [13,14]. The definition criteria of these TCMS were based on
the National Standard for Clinical Diagnosis and Treatment of Tradi-
tional Chinese Medicine Syndrome - Respiratory system disease syn-
drome (Supplementary file - National_Standard _TCM_ Syndrome.pdf).
As was mentioned in our previous study [12], we excluded records with
the first finial diagnosis not satisfying the diagnostic criteria of RDs
(n= 793), and records with unclear the first final diagnosis for RDs
(n= 1454), and records with unclear or incomplete TCMS (n= 1645),
records with age< 20 years (n=165) and records with the number of
diseases belong to RD < 20 (n= 123). A total of 26,074 subjects with
complete medical records were available for data analysis. The flow
chart detailing the inclusion exclusion of records is shown in Fig. 1.

2.3. Data analysis

Differences in the continuous variables among subjects categorized
by COPD, asthma, and reference were assessed by one-way analysis of
variance. Differences in properties among the groups were detected by
χ2 analysis. We employed univariate logistic regression to estimate the
variables associated with diseases to estimate the confounding factors
that might disturb the associations between a TCMS and COPD or
asthma. As was mentioned in our previous study [15], we carried out
multinomial logistic regression to evaluate the associations between the
different outcome categories and candidate predictors that allows to
assess the probability of COPD and asthma compared with the reference

Fig. 1. The flow chart of the included and excluded records.
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category, simultaneously. Multinomial logistic regression includes
several logistic regression models simultaneously to evaluate the re-
lationships between predictors and each of the outcomes as compared
to the reference category simultaneously so that the regression coeffi-
cients may differ per outcome [16]. Multivariable logistic regression
controlling for confounding factors was conducted to evaluate the as-
sociations of the independent variables to COPD or asthma. We em-
ployed generalized linear model to perform bivariate association ana-
lysis that may treat correlations of outcomes so as to be more power to
identify the shared contributors to outcomes compared with univariate
association analysis [17]. The generalized linear model detects shared
predictors to simultaneously include the dependencies of both COPD
and asthma. In addition, odds ratios (OR) with 95% confidence inter-
vals (CI) were computed for the relative risk of a TCMS with COPD or
asthma. The results were analyzed using the Statistical Package for the
Social Sciences for Windows version 16.0 (SPSS, Chicago, IL, USA). The
tests were two-sided and a P-value of< 0.05 was considered sig-
nificant.

3. Results

3.1. Characteristics of individuals

The characteristics of the 26,074 individuals were detailed in pre-
vious study [12]. The proportion of males (n= 15,350) was 58.87%
and the mean age was 65.70 years in the entire sample. The improve-
ment and cure rate for patients was 95.16%. The mean hospitalization
duration was 11.86 days.

3.2. Frequency analysis of TCMS for COPD and asthma

The distributions of COPD, asthma, and reference in the entire
sample are showed in Table 1. The proportions of COPD and asthma
were 32.05% and 5.16%, respectively. The distributions of TCMS for
COPD, asthma, and reference are showed in Table 1. The top four
proportions of Shi TCMS (excess syndrome) were 27.61%, 25.60%,

10.49%, and 6.81%, respectively, please see Table 2. The top four
proportions of Xu TCMS (deficiency syndrome) were 5.80%, 5.60%,
1.22%, and 0.69, respectively.

In the entire sample, the proportions of Tan_Re_Yong_Fei in COPD,
asthma, and reference were 29.72%, 30.76%, and 26.28%, respectively
(Fig. 2), while in Shi TCMS (excess syndrome), the proportions of
Tan_Re_Yong_Fei were 37.64%, 33.99%, and 32.72%, respectively
(Fig. 3). The other three TCMS in COPD, asthma, and reference for the
entire sample are showed in Fig. 2, and for Shi TCMS (excess syndrome)
are listed in Fig. 3. For Xu TCMS (deficiency syndrome) analysis, the
proportions of Fei_Qi_Xu in COPD, asthma, and reference in the entire
sample were 0.81%, 0.67%, and 0.64%, respectively (Fig. 4), and in Xu
TCMS (deficiency syndrome), the proportions of Fei_Qi_Xu were 5.35%,
8.41%, and 4.72%, respectively (Fig. 5). The proportions of Fei_Sh-
en_Qi_Xu in COPD, asthma, and reference were 13.21%, 2.82%, and
2.30%, respectively. The proportions of Fei_Shen_Qi_Xu in COPD,
asthma, and reference were 87.55%, 35.51%, and 16.99%, respectively.
The distributions of the other two TCMS are shown in Figs. 4 and 5.

Multinomial logistic regression analysis of Shi TCMS (excess syn-
drome) for COPD and asthma

In the entire sample, there were significant differences in the dis-
tribution of the TCMS for the four Shi TCMS (excess syndrome) in COPD
and asthma compared to reference by using multinomial logistic re-
gression (P < 0.001 for all, Table 2). In Tan_Re_Yong_Fei TCMS, the
OR of COPD was 1.186 and the OR of asthma was 1.246 (OR > 1.0 for
both). In addition, the ORs of COPD and asthma were less than 1.0 in
the other three TCMS (see Table 2).

In the Shi TCMS (excess syndrome) group, the distributions of the
four Shi TCMS (excess syndrome) in COPD and asthma compared to
reference had significant differences according to multinomial logistic
regression (P < 0.001 for all, Table 2). In the Tan_Re_Yong_Fei TCMS,
the OR of COPD was 1.241 and the OR of asthma was 1.059 (OR > 1.0
for both). However, in the other three TCMS, the ORs of COPD and
asthma were less than 1.0 (see Table 2).

Multinomial logistic regression analysis of Xu TCMS (deficiency
syndrome) for COPD and asthma

Table 1
Distribution of traditional Chinese medicine syndrome for chronic obstructive pulmonary disease, asthma and reference group.

Model TCM syndrome COPD (%) Asthma (%) Reference(%) Total(%)

Shi Tan_Re_Yong_Fei 2468(29.72) 414(30.76) 4316(26.28) 7198(27.61)
Tan_Zhuo_Zu_Fei 3521(42.4) 188(13.97) 2965(18.05) 6674(25.6)
Feng_Re_Fan_Fei 63(0.76) 19(1.41) 2652(16.15) 2734(10.49)
Feng_Han_Xi_Fei 61(0.73) 187(13.89) 1528(9.3) 1776(6.81)
Shui_Ling_Xin_Fei 216(2.6) 7(0.52) 676(4.12) 899(3.45)
Tan_Yu_Zu_Fei 79(0.95) 113(8.4) 257(1.56) 449(1.72)
Wai_Han_Nei_Yin 52(0.63) 201(14.93) 21(0.13) 274(1.05)
Qi_Zhi_Xue_Yu 11(0.13) 3(0.22) 239(1.46) 253(0.97)
Gan_Huo_Fan_Fei 2(0.02) 2(0.15) 242(1.47) 246(0.94)
Biao_Han_Fei_Re 22(0.26) 3(0.22) 145(0.88) 170(0.65)
Tan_Meng_Shen_Qiao 60(0.72) 1(0.07) 20(0.12) 81(0.31)
Feng_Tan_Zu_Fei 0(0) 58(4.31) 22(0.13) 80(0.31)
Qi_Zhi_Xin_Xiong 1(0.01) 0(0) 77(0.47) 78(0.3)
Re_Du_Yong_Fei 1(0.01) 22(1.63) 31(0.19) 54(0.21)

Xu Fei_Shen_Qi_Xu 1097(13.21) 38(2.82) 378(2.3) 1513(5.8)
Fei_Yin_Xu 28(0.34) 55(4.09) 1376(8.38) 1459(5.6)
Fei_Shen_Qi_Yin_Liang_Xu 48(0.58) 4(0.3) 265(1.61) 317(1.22)
Fei_Qi_Xu 67(0.81) 9(0.67) 105(0.64) 181(0.69)
Qi_Xue_Kui_Xu 4(0.05) 0(0) 60(0.37) 64(0.25)
Fei_Pi_Qi_Xu 9(0.11) 1(0.07) 39(0.24) 49(0.19)

Mix Fei_Pi_Qi_Xu_Tan_Shi_Yun_Fei 216(2.6) 13(0.97) 129(0.79) 358(1.37)
Fei_Shen_Qi_Xu_Tan_Yu_Zu_Fei 24(0.29) 4(0.3) 328(2) 356(1.37)
Fei_Pi_Qi_Xu_Tan_Yu_Zu_Fei 0(0) 0(0) 304(1.85) 304(1.17)
Fei_Shen_Qi_Xu_Tan_Shi_Yun_Fei 127(1.53) 3(0.22) 42(0.26) 172(0.66)
Qi_Yin_Liang_Yu_Xue_Nei_Zu 5(0.06) 0(0) 144(0.88) 149(0.57)
Fei_Shen_Qi_Xu_Tan_Re_Yong_Fei 71(0.86) 0(0) 46(0.28) 117(0.45)
Fei_Pi_Qi_Xu_Tan_Re_Yong_Fei 51(0.61) 1(0.07) 17(0.1) 69(0.26)
Total 8304(100) 1346(100) 16,424(100) 26,074(100)

Note: TCM - traditional Chinese medicine, Shi syndrome - excess syndrome, Xu syndrome - deficiency syndrome.
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Table 2
Multinomial logistic regression to include Shi traditional Chinese medicine syndrome (excess syndrome) for chronic obstructive pulmonary disease and asthma.

Group TCM syndrome Disease Bate S.E P value OR 95% CI for OR

Entire Tan_Re_Yong_Fei COPD 0.171 0.03 < 0.001 1.186 1.119-1.258
Asthma 0.22 0.062 < 0.001 1.246 1.104-1.406

Tan_Zhuo_Zu_Fei COPD 1.206 0.03 < 0.001 3.342 3.150-3.545
Asthma −0.305 0.081 < 0.001 0.737 0.629-0.864

Feng_Re_Fan_Fei COPD −3.226 0.128 < 0.001 0.040 0.031-0.051
Asthma −2.599 0.232 < 0.001 0.074 0.047-0.117

Feng_Han_Xi_Fei COPD −2.629 0.131 < 0.001 0.072 0.056-0.093
Asthma 0.453 0.083 < 0.001 1.573 1.336-1.852

Shi Tan_Re_Yong_Fei COPD 0.216 0.032 < 0.001 1.241 1.167-1.32
Asthma 0.057 0.023 0.0436 1.059 1.011-1.107

Feng_Re_Fan_Fei COPD −3.256 0.128 < 0.001 0.039 0.030-0.050
Asthma −2.765 0.232 < 0.001 0.063 0.04-0.099

Feng_Han_Xi_Fei COPD −2.636 0.131 < 0.001 0.072 0.055-0.093
Asthma 0.325 0.084 < 0.001 1.384 1.174-1.632

Tan_Zhuo_Zu_Fei COPD 1.386 0.032 < 0.001 4.000 3.754-4.262
Asthma −0.463 0.082 < 0.001 0.630 0.536-0.739

Note: multiple variable adjusted for age, gender, duration of hospitalization; TCM - traditional Chinese medicine, COPD - chronic obstructive pulmonary disease, Shi
syndrome- excess syndrome.

Fig. 2. The distribution of Shi TCMS (excess syndrome) in COPD, asthma and reference in entire sample. TCMS - traditional Chinese medicine syndrome, COPD -
chronic obstructive pulmonary disease.
A: the proportion of Tan_Re_Yong_Fei in COPD, asthma and reference were 29.72%, 30.76% and 26.28%; B: the proportion of Tan_Zhuo_Zu_Fei in COPD, asthma and
reference were 42.40%, 13.97% and 18.05%. C: the proportion of Feng_Re_Fan_Fei in COPD, asthma and reference were 0.76%, 1.41% and 16.15%; D: the proportion
of Feng_Han_Xi_Fei in COPD, asthma and reference were0.73%, 13.89% and 9.30%.
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After controlling for confounding factors, there were significant
differences in the distributions of the TCMS syndromes for the three Xu
TCMS (deficiency syndrome) in COPD and asthma as compared with
reference according to multinomial logistic regression (P < 0.001 for
three, Table 3). In the Fei_Shen_Qi_Xu TCMS, the OR of COPD was 6.461
and the OR of asthma was 1.233(OR > 1.0 for both). However, in the
other two TCMS, the ORs of COPD and asthma were less than 1.0 (see
Table 3).

The distribution of the three Xu TCMS (deficiency syndrome) in
COPD and asthma compared to reference were significantly different
according to multinomial logistic regression in the Xu TCMS (deficiency
syndrome) group (P < 0.001 for three, Table 3). In Fei_Shen_Qi_Xu
TCMS, the ORs of COPD and asthma were greater than 1.0. However, in
the other two TCMS, the ORs of COPD and asthma were less than 1.0
(see Table 3).

3.3. Bivariate association analysis for COPD and asthma

The bivatiate association analysis in Shi TCMS (excess syndrome)
for both COPD and asthma showed that Tan_Re_Yong_Fei was a shared
predictor of both outcomes (in the entire sample: Wilks’λ=0.998,
P < 0.001; in the Shi TCMS (excess syndrome) sample:
Wilks’λ=0.998, P < 0.001; Table 4). In Xu TCMS (deficiency

syndrome) sample, Fei_Shen_Qi_Xu was a shared contributor to both
COPD and asthma (in the entire sample: Wilks’λ=0.953, P < 0.001;
in the Xu TCMS (deficiency syndrome) sample: Wilks’λ=0.543,
P < 0.001; Table 5).

4. Discussion

The term real-world study (RWS) has been increasingly used in
clinical studies to integrate experience-based medicine with evidence-
based medicine [18]. The advantage of RWS lies in the large sample
databases and the close connection with the real world. To the best of
our knowledge, this is the first study to evaluate the shared TCMS for
COPD and asthma that were related to so many cases in the real world.
In China, TCM treatment of COPD and asthma has been based on the
various symptoms for thousands of years. In TCM, a syndrome reveals
the intrinsic nature of a disease and reflects the nature of pathological
changes at certain stages [19]. TCM practitioners usually classify the
patterns of symptoms based on eight major parameters. There is also
zang-fu syndrome differentiation and qi, blood, and body fluid syn-
drome differentiation [8]. Because syndrome differentiation is the core
of disease diagnosis, patients with the same disease may exhibit dif-
ferent syndromes and should receive different treatments [20]. In
contrast, patients with different diseases may show the same symptoms

Fig. 3. The distribution of Shi TCMS (excess syndrome) in COPD, asthma and reference in Shi TCMS (excess syndrome) sample. TCMS - traditional Chinese medicine
syndrome, COPD - chronic obstructive pulmonary disease.
A: the proportion of Tan_Re_Yong_Fei in COPD, asthma and reference were 37.64%, 33.99% and 32.72%; B: the proportion of Tan_Zhuo_Zu_Fei in COPD, asthma and
reference were 53.70%, 15.44% and 22.48%.C: the proportion of Feng_Re_Fan_Fei in COPD, asthma and reference were0.93%, 15.35% and 11.58%; D: the proportion
of Feng_Han_Xi_Fei in COPD, asthma and reference were0.96%, 1.56% and 20.10%.
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and syndromes, so they should receive the same treatment, which is
called treatment of different diseases with the same method. It is so
important for TCM physicians to understand and clarify the relationship
of TCMS with COPD and asthma, especially the TCMS associated with
both outcomes.

The interesting finding of this work was that the core Shi syndrome
(excess syndrome) for COPD and asthma was Tan_Re_Yong_Fei. A
multinomial logistic regression analysis showed that Tan_Re_Yong_Fei
was significantly associated with COPD and asthma. Moreover, the
proportion of Tan_Re_Yong_Fei was significantly higher in COPD and
asthma as compared to reference. A bivariate association analysis
confirmed that the shared core Shi TCMS (excess syndrome) was as-
sociated with both COPD and asthma. The Tan_Re_Yong_Fei symptoms
are: cough, yellow phlegm, fever, flushing, red tongue, yellow and
grease fur, and floating rapid pulse [21]. The TCM pathogenesis of
Tan_Re_Yong_Fei is that the exogenous pathogenic factors attack the
human body, resulting in pathological products of phlegm and heat
obstructing the lung, which damage the qi function of the lung, leading
to the symptoms of the exacerbation of COPD and asthma [22]. TCM
classifies a series of symptoms of heat, phlegm, and lung symptoms to
Tan_Re_Yong_Fei syndrome. In Western medicine, the most typical
symptoms of the exacerbation of COPD and asthma are also cough,
dyspnea, sputum purulence, and sometimes fever [23,24].

Another interesting finding was that during the exacerbation of

COPD and asthma. Multinomial logistic regression showed that the
proportion of Tan_Re_Yong_Fei was significantly higher in COPD and
asthma as compared with reference. Bivariate association analysis
showed that Fei_Shen_Qi_Xu is the most typical shared core TCMS
among all the Xu syndromes (deficiency syndrome). In TCM, lung and
kidney have a close connection with each other physiologically and
pathologically. According to the TCM five elements theory, the lungs
are the mothers of the kidneys, which easily leads to a lung disorder
passing to the kidneys [25]. In the human body, the lung plays a leading
role and the kidney plays a foundation role in Qi movement. The pa-
thogenesis of Fei_Shen_Qi_Xu is that the Qi function is damaged because
of congenital constitution or macronosia, which manifests as cough,
shortness of breath, fatigue, soreness, and weakness of the waist and
knees [26].

TCM have been used widely in China and have good effects on lung
disease, including COPD and asthma. Despite the existence of effective
therapies, including corticosteroids (ICS) and ß2-agonists (LABA); in
China, over half of the patients with asthma are poorly controlled and
there is a high mortality in the exacerbation of COPD due to its co-
morbidities [27–29]. With TCM, the immune state can be balanced,
which decreases acute asthma attacks, relieves symptoms, improves the
life quality of patients, and attenuates the symptoms of the exacerba-
tion of COPD and asthma [22]. According to TCM rules, during the
exacerbation of COPD and asthma, TCM attaches importance to treating

Fig. 4. The distribution of Xu TCMS (deficiency syndrome) in COPD, asthma and reference in entire sample. TCMS - traditional Chinese medicine syndrome, COPD -
chronic obstructive pulmonary disease.
A: the proportion of Fei_Qi_Xu in COPD, asthma and reference were 0.81%, 0.67% and 0.64%; B: the proportion of Fei_Shen_Qi_Xu in COPD, asthma and reference
were 13.21%, 2.82% and 2.30%; C: the proportion of Fei_Shen_Qi_Yin_Liang_Xu in COPD, asthma and reference were 0.58%, 0.30% and 1.61%; D: the proportion of
Fei_Shen_Yin_Xu in COPD, asthma and reference were 0.34%, 4.09% and 8.38%.
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Fig. 5. The distribution of Xu TCMS (deficiency syndrome) in COPD, asthma and reference in Xu TCMS (deficiency syndrome) sample. TCMS - traditional Chinese
medicine syndrome, COPD - chronic obstructive pulmonary disease.
A: the proportion of Fei_Qi_Xu in COPD, asthma and reference were 5.35%, 8.41% and 4.72%; B: the proportion of Fei_Shen_Qi_Xu in COPD, asthma and reference
were 87.55%, 35.51% and 16.99%; C: the proportion of Fei_Shen_Qi_Yin_Liang_Xu in COPD, asthma and reference were 3.83%, 3.74% and 11.91%; D: the proportion
of Fei_Shen_Yin_Xu in COPD, asthma and reference were 2.23%, 51.40% and 61.87%.

Table 3
Multinomial logistic regression to include Xu traditional Chinese medicine syndrome (deficiency syndrome) for chronic obstructive pulmonary disease and asthma.

Group TCM syndrome Disease Beta S.E P value OR 95% CI for OR

Entire Fei_Qi_Xu COPD 0.234 0.157 0.135 1.264 0.929-1.719
Asthma 0.045 0.348 0.897 1.046 0.528-2.071

Fei_Shen_Qi_Xu COPD 1.866 0.061 < 0.001 6.461 5.730-7.286
Asthma 0.210 0.103 0.042 1.233 1.008-1.509

Fei_Shen_Qi_Yin_Liang_Xu COPD −1.037 0.157 < 0.001 0.355 0.260-0.483
Asthma −1.705 0.505 0.001 0.182 0.068-0.489

Fei_Yin_Xu COPD −3.297 0.191 < 0.001 0.037 0.025-0.054
Asthma −0.764 0.141 < 0.001 0.466 0.354-0.614

Xu Fei_Qi_Xu COPD 0.131 0.161 0.416 1.14 0.832-1.561
Asthma 0.617 0.362 0.089 1.852 0.911-3.769

Fei_Shen_Qi_Xu COPD 3.536 0.103 < 0.001 34.323 28.075-41.961
Asthma 0.989 0.21 < 0.001 2.688 1.782-4.055

Fei_Shen_Qi_Yin_Liang_Xu COPD −1.223 0.161 < 0.001 0.294 0.215-0.404
Asthma −1.248 0.514 0.015 0.287 0.105-0.785

Fei_Yin_Xu COPD −4.264 0.196 < 0.001 0.014 0.010-0.021
Asthma −0.429 0.198 0.03 0.651 0.441-0.960

Note: multiple variable adjusted for age, gender, duration of hospitalization; TCM - traditional Chinese medicine, Xu syndrome - deficiency syndrome.
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the lung and also gives consideration to the kidney. In contrast, during
the remission stage, TCM theory emphasizes treating the kidney and
incorporates treatment for the lung [25]. In modern medicine, COPD
and asthma not only have some similarities in inflammation but also
have overlap in disease characteristics. A patient can manifest the
symptoms of both COPD and asthma, which is called asthma-COPD
overlap syndrome (ACOS), now being thought to affect up to a quarter
of the patients previously thought to have COPD and up to a third of the
patients previously thought to have asthma [30,31]. It also proved that
COPD and asthma share some common pathogenesis and symptoms.

Although this study has profound significance for clinical practice,
the strengths and limitations of this study should be listed. As selection
bias could not be avoided in an observational study, we collected a
multi-center study with large numbers of cases in order to reduce the
bias. Because the associations among the symptoms and syndromes are
very complicated and the diagnostic criteria of syndromes may be
subjective and differ between clinicians and hospitals and in different
countries, the syndromes may not be fully accurate. Experts may need
to review syndrome identification in order to improve the quality of
diagnosis. Additionally, there is currently no molecular basis to differ-
entiate the syndromes, but this I will be investigated in our further
research.

In TCM, Shi syndrome (excess syndrome) is described as violent
struggle between pathogenic factor and healthy qi. That is why it is a
syndrome of excess nature. Shi syndrome (excess syndrome) is often
seen at the early and medium stages of disease caused by Feng、Han、
Re、Tan、Yu and so on. Xu syndrome (deficiency syndrome) is marked
by deficiency of healthy qi. Though pathogenic factors are not elimi-
nated, they are not strong enough to damage healthy qi. So, the struggle
between pathogenic factors and healthy qi is mild with hypofunction of
the viscera. This deficiency syndrome is often seen at the advanced
stage of exogenous diseases, which results in weakness of body and
chronic disease. Meantime, the severity grade of COPD and asthma is

very important for choosing appropriate medications in western med-
icine guidelines. Therefore, the relationship between TCM syndromes
and severity grades or between TCM syndromes and exacerbation/ re-
mission status will be interesting and significant. Unfortunately, the
severity grades of COPD and asthma is deficiency in medical records
enrolled in this study. A further study with appropriate analysis be-
tween TCM syndromes and severity grades of COPD and asthma will
compensate for this limitation.

In conclusion, we can find an inner, close connection between COPD
and asthma compared with the reference population of other re-
spiratory diseases, both diseases show that the common core Shi syn-
drome (excess syndrome) was Tan_Re_Yong_Fei, the common core Xu
syndromes (deficiency syndrome) was Fei_Shen_Qi_Xu. In addition, our
big data research would provide evidence for the similar principles of
TCM treatment for different diseases. This not only brings vitality to the
long history of TCM, but also provides a new direction for the con-
temporary treatment of COPD and asthma.
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Table 4
Bivariate association analysis to include Shi traditional Chinese medicine syn-
drome (excess syndrome) for both chronic obstructive pulmonary disease and
asthma by using general linear model.

Group TCM syndrome Parameter Value F value P value

Entire Tan_Re_Yong_Fei Pillai's Trace 0.002 19.90× 103 < 0.001
Wilks' Lambda 0.998 19.90× 103 < 0.001
Hotelling's Trace 0.002 19.90× 103 < 0.001
Roy's Largest Root 0.002 19.90× 103 < 0.001

Shi Tan_Re_Yong_Fei Pillai's Trace 0.002 23.59× 105 < 0.001
Wilks' Lambda 0.998 23.59× 105 < 0.001
Hotelling's Trace 0.002 23.59× 105 < 0.001
Roy's Largest Root 0.002 23.59× 105 < 0.001

Note: multiple variable adjusted for age, gender, duration of hospitalization;
TCM - traditional Chinese medicine, Shi syndrome - excess syndrome.

Table 5
Bivariate association analysis to include Xu traditional Chinese medicine syn-
drome deficiency syndrome for both chronic obstructive pulmonary disease and
asthma by using general linear model.

Group TCM syndrome Parameter Value F value P value

Entire Fei_Shen_Qi_Xu Pillai's Trace 0.047 642.00 < 0.001
Wilks' Lambda 0.953 642.00 < 0.001
Hotelling's Trace 0.049 642.00 < 0.001
Roy's Largest Root 0.049 642.00 < 0.001

Xu Fei_Shen_Qi_Xu Pillai's Trace 0.457 1505.00 < 0.001
Wilks' Lambda 0.543 1505.00 < 0.001
Hotelling's Trace 0.841 1505.00 < 0.001
Roy's Largest Root 0.841 1505.00 < 0.001

Note: multiple variable adjusted for age, gender, duration of hospitalization;
TCM - traditional Chinese medicine, Xu syndrome - deficiency syndrome.
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