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Gout, typicallymanifesting as acute burning pain and swelling in a joint, has a high frequency of comorbidities. Based onTraditional
Chinese Medicine syndrome (TCMS) theory, obstruction of dampness and heat syndrome (ODHS) and intermingled phlegm-
stasis blood syndrome (IPSBS) were the two main TCMS subtypes in Chinese suffering from acute gout. In this study, we did
a retrospective study enrolling 4,417 ODHS male gout cases and 1,413 IPSBS male gout cases, to investigate the comorbidities
distribution difference between the two subtype groups and seek the potential indicators of male gout with some comorbidities.
Interestingly, we found male ODHS group with higher prevalence of possible kidney damage (ODHS: 4.34%; IPSBS: 0.78%), lower
prevalence of cardiac-cerebral vascular diseases (ODHS: 0.52%, IPSBS: 0.85%) and diabetes (ODHS: 1.06%; IPSBS: 1.63%) thanmale
IPSBS group. And cystatin C is the only index reflecting that renal function showed significant difference between the two groups
and the average levels were out of the normal range (1.09 ± 0.28 versus 1.17 ± 0.31, p=0.001). Further, we also observed significance
difference on abnormality rates of cystatin C between the two groups. (𝜒2=5.543, p= 0.019). Besides, the comparison between the
two subtypes also showed significant difference on hematocrit (43.12 ± 3.60 versus 42.26 ± 4.17%, p=0.007), mean corpuscular
volume (89.52 ± 6.07 versus 86.81 ± 7.11fL, p=0.001), andmean corpuscular hemoglobin concentration (338.00 ± 11.67 versus 334.86
± 13.58g/L, p=0.004). In general, we put forward that male gout patients with ODHS should be more vigilant of damage of renal
function, and those with IPSBS should pay more attention to prevent cardiac-cerebral vascular diseases and diabetes. Increased
Cys C level might be correlated with risk of comorbidities, especially diabetes . Thus, it is of significance to diagnose the TCMS in
acute gout accurately and monitored related indices to prevent comorbidities.

1. Introduction

Traditional Chinese Medicine (TCM) refers to the holistic
approach to diagnosis, pathophysiology, and therapy in
the Chinese materia medica, based on over 2000 years of
accumulated knowledge and practice [1]. One core theory
of TCM is TCM syndrome (TCMS). TCMS (also defined as
Zheng), a generalization of a disease at a certain stage in its
process, including the location, cause, nature, and the state of

the healthy Qi and pathogenic factors, reflecting the nature
of a disease more comprehensively and accurately, plays an
important role in understanding the human homeostasis and
guiding the applications of Chinese herbs and acupuncture
[2]. Each syndrome has its own suitable treatment protocol
and may be treated by different therapeutic approaches even
though the patients are suffering from the same diseases.
Several studies have been performed to seek promising
biomarkers to classify these TCMS in patients with specific
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diseases [3], but fewwere on gout patients. According toTCM
theory, the acute gout could be divided into various TCMS
subtypes, and obstruction of dampness and heat syndrome
(ODHS) and intermingled phlegm-stasis blood syndrome
(IPSBS) were found to be the main subtypes in Chinese
population diagnosed with acute gout [4].

Gout typically manifests as acute burning pain and
swelling in a joint, and its symptoms can develop without
intervention in a few days. In addition to being one cause of
severe arthritic pain, gout is correlated with premature death,
classically explained by a high frequency of comorbidities [5].

Thus, it is important to consider comorbidities when
managing gout cases. However, gout is often misdiagnosed
and its long-term management is suboptimal despite the
availability of effective treatments.

There is increased emphasis on preventive treatment,
with both lifestyle modifications and pharmacotherapy. The
current focus is on the management of serum urate (SUA)
level taking the prevention of gout into consideration [6]. But
rare studies have been carried out to discuss the metabolic
profiling alternations of different TCMS of gout. And few
studies made efforts to seek the potential biomarkers or
indicators of gout with different TCMS or clusters of comor-
bidities previously.

Thus, eliminating the TCMS of patients, dividing gout
into various TCM subtypes, and combining with results of
the routine examinations might do help to diagnosis and
prevention of gout.

2. Materials and Methods

2.1. Study Population. A total of 6,892 gout patients who
visited Shenzhen Traditional Chinese Medicine Hospital
between 2008 and September 2017 were included in this
study.

Eligible patients were categorized into four mutually
exclusive cohorts: (1) ODHS group (n=4,751), (2) IPSBS
group (n=1,516), (3) spleen deficiency and dampness (n=542),
and (4) cold-dampness obstruction (n=87).Therewere no age
restrictions on the dataset.

All patients provided written informed consent. Gout was
diagnosed according to the preliminary criteria published by
the American College of Rheumatology in 1977 to classify
and select gout patients for population-based epidemiologic
studies. The present study followed the ethical guidelines
of the 1975 Declaration of Helsinki and was approved by
the Ethics Committee of the National Research Institute for
Family Planning.

2.2. Diagnosis of Traditional Chinese Medicine Syndromes.
According to the gout TCMS differentiation in Clinical Diag-
nosis and Treatment Terminology of Traditional Chinese
Medicine-Syndrome Type Part [7] and Guideline of the Study
on New Traditional Chinese Medicine [8] and reconfirming
the TCM differentiation based on comprehensive analysis
by the “four examination methods,” “Eight Principle Pattern
Identification,” and “Zang-fu pattern identification,” the

TCMSs differentiation of acute gout patients was mainly
divided into two subtypes: ODHS and IPSBS [4].

2.3. Clinical Data and Laboratory Parameters of Patients with
Isolated Gout. Any data we could obtain was included in the
analysis. The blood biochemical indices data were obtained
from first visit electronic medical records of isolated male
gout patients, mainly including indices reflecting immune
function, lipid metabolism, renal function, and blood cell
constitution. The normal range of indices of male Chinese
was listed in each specific table.

2.4. Statistical Analysis. Statistical analyses were carried out
using the Statistical Package for Social Sciences version 20.0
(SPSS 20.0). Measurement data were expressed as the mean
± standard deviation (SD) or the median. The Kolmogorov-
Smirnov test was carried out to test for normality. Differences
between the four groups were tested by one-way ANOVA if
the data met the requirements for normal distribution and
homogeneity of variance; otherwise, the rank sum test was
used. The differences between values in two groups were
analyzed by the independent sample t-test, while the t'-test
was used for data with normal distribution and heterogeneity
of variance. Chi-square test is administered statistically to
analysis the ranked data. Significant differences between or
among groups were indicated by values of p⩽ 0.01, p ⩽ 0.05,
or p ⩽ 0.001.

3. Results

3.1. Distribution of the Four TCMSs in Gout Patients. A
total of 6,267 gout patients with the two main TCMSs were
enrolled in this study, including 4,751 with ODHS and 1,516
with IPSBS. (Supplementary Table 1)

And according to the recordings of initial attack of acute
gout, most of the male gout group were aged between 36
and 55 years old. Among the comparison of distribution of
comorbidities of all male gout patients belonging to various
age groups, significant difference was shown when com-
paring ⩽35yr group and 36-55yr group (𝜒2=17.03, p=0.00),
with comparison between ⩽35yr group and ⩾56yr group
(𝜒2=9.19, p=0.03). Although the statistical significance exists,
the majority acute gout patients (nearly 70%) were ODHS
among all age groups, and IPSBS (nearly 20%) ranked second
(Supplementary Table 2).

3.2. Comorbidities of Male Patients Suffering from Acute
Gout with Different TCMSs. We extracted the first record
of the patients with gout and analyzed the distribution of
comorbidities of male gout patients. Interestingly, we found
the distribution of comorbidities of the main two TCMSs
was different. Interestingly, of the 4, 417 male ODHS cases,
298 (6.75%) had at least one of the comorbidities listed
below; of the 1, 413 male IPSBS cases, 61 (4.32%) had at least
one of the comorbidities listed below (Table 1). There was
significant difference between the ODHS group and IPSBS
group concerning distribution of gout comorbidities (X2=
45.30, p⩽0.001). It seemed that both of the prevalence and
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Table 1: The distribution of common gout comorbidities of male gout patients with two main TCMSs.

Comorbidities ODHS IPSBS 𝜒2 P- value
Kidney stones 107 (2.42%) 3 (0.21%)

45.30 ⩽0.001

Kidney diseases 85 (1.92%) 8 (0.57%)
Cardiac-cerebral vascular diseases 23 (0.52%) 12 (0.85%)
Hypertension 106 (2.40%) 37 (2.62%)
Diabetes 47 (1.06%) 23 (1.63%)
Total 298 (6.75%) 61 (4.32%)
ODHS: obstruction of dampness and heat syndrome; IPSBS: intermingled phlegm-stasis blood syndrome. The percentage enclosed in parentheses was
prevalence rate of patients with comorbidities of the corresponding TCMS.

Table 2

(a) The analysis of related indices involving renal function

ODHS IPSBS Normal range
No. Mean ± SD No. Mean ± SD P-value

SUA 1505 505.41 ± 115.56∗ 318 509.14 ± 123.57∗ 0.606 140-430𝜇mol/L
CREA 1384 92.76 ± 20.87 303 93.54 ± 20.44 0.368 50-120𝜇mol/L
Cys C 1007 1.09 ± 0.28 143 1.17 ± 0.31∗ 0.001∗ 0.51-1.09mg/L
BUN 1505 4.60 ± 1.52 318 4.72 ± 1.52 0.711 2.5-7.1mmol/L
ODHS: obstruction of dampness and heat syndrome; IPSBS: intermingled phlegm-stasis blood syndrome. SUA= serum uric acid; CREA= creatinine; Cys C=
cystatin C; BUN= blood urea nitrogen. “∗” represents the mean level of this index of the TCM was higher than the maximum of the normal range.

(b) The distribution of CysC levels of gout patients with one of the main two TCMSs

ODHS IPSBS 𝜒2 P-value
Normal 486 54 5.543 0.019
Above normal 521 89
ODHS: obstruction of dampness and heat syndrome; IPSBS: intermingled phlegm-stasis blood syndrome.

constituent ratio of hypertension and diabetes in IPSBS group
were higher than that in ODHS group, whose constituent
ratio and prevalence of kidney stones and diseases were
much higher (prevalence: male ODHS versus male IPSBS:
hypertension, 2.40% versus 2.62%; diabetes, 1.06% versus
1.63%; kidney stones, 2.42% versus 0.21%; kidney diseases,
1.92% versus 0.57%) (Table 1).

3.3. Comparison of Renal Function and Hematological Indices
of IsolatedMaleGout Patients with the TwoMainTCMSs. The
following analysis was performed to investigate the factors
that may prompt the occurrence of different comorbidities of
male gout patients with different TCMSs. The mean serum
uric acid (SUA) concentration of those in the male ODHS
group and the male IPSBS group was beyond the normal
range. The cystatin C (Cys C) mean concentration in the
ODHS group was lower than that of the IPSBS group (male
ODHS versus male IPSBS, 1.09 ± 0.28 versus 1.17 ± 0.31mg/L,
p =0.001; Table 2(a)), and the average Cys C level of both
groups approached or exceeded the upper limit of the normal
range. Further, the results of chi-square test between Cys C
concentration of ODHS and IPSBS also showed significant
difference. (𝜒2 =5.543, p= 0.019; Table 2(b))

In addition, the results of comparison of hematolog-
ical indices, hematocrit (HCT) (male ODHS versus male
IPSBS: 43.12 ± 3.60% versus 42.26 ± 4.17%, p= 0.007),

mean corpuscular volume (MCV) (male ODHS versus male
IPSBS: 89.52 ± 6.07 versus 86.81 ± 7.11fL, p=0.001), and
mean corpuscular hemoglobin concentration (MCHC) (male
ODHS versus male IPSBS: 338.00 ± 11.67 versus 334.86 ±
13.58g/L, p=0.004) values also showed statistically significant
differences (Table 3).

3.4. Analysis of Indices Involving Blood Lipid Metabolism.
The mean levels of low-density lipoprotein (LDL) and total
cholesterol (TG) on the two male TCMS groups were a little
higher than the normal range limit. There was no significant
difference between male gout ODHS group and IPSBS group
when we compared the levels of some key indices associated
with blood lipid metabolism (p>0.05). (Supplementary Table
3)

3.5. Analysis of Indices Reflecting Immune Response. The
indexes involving immune response were analyzed and com-
pared between male gout cases with ODHS and IPSBS. Only
mean levels of C-reactive protein (CRP) were found to be
obviously higher than the normal in both TCMS groups. And
within the several indices associated with immune reaction,
white blood cell (WBC) count, monocyte (MONO) count,
and neutrophil (NEUT) count showed significant difference
between the two groups (male ODHS versus male IPSBS,
WBCcount: 8.35± 2.69 versus 7.93± 2.19/L, p= 0.016;MONO
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Table 3: Evaluation of hematological indices.

ODHS IPSBS P-value Normal Range
No. Mean ± SD No. Mean ± SD

HCT 1249 43.12 ± 3.60 191 42.26 ± 4.17 0.007 42-49%
MPV 1249 9.63 ± 1.59 191 9.59 ± 1.91 0.748 9.4-12.5fL
MCV 107 89.52 ± 6.07 179 86.81 ± 7.11 0.001 82-94fL
MCHC 1145 338.00 ± 11.67 179 334.86 ± 13.58 0.004 320-360g/L
MCH 106 29.68 ± 2.23 179 29.10 ± 2.88 0.077 26-32pg
RBC count 1249 4.98 ± 0.55 191 4.90 ± 0.62 0.065 (4.0-5.5) ×1012/L
PLT Count 1145 236.13 ± 64.92 179 241.33 ± 71.70 0.326 (100-300) ×109/L
PDW 1249 11.10 ± 2.46 179 11.14 ± 3.07 0.849 13-43%
ODHS: obstruction of dampness and heat syndrome; IPSBS: intermingled phlegm-stasis blood syndrome. HCT= hematocrit; MPV= mean platelet volume;
MCV= mean corpuscular volume; MCHC= mean corpuscular hemoglobin concentration; MCH= mean corpuscular hemoglobin; RBC= red blood; PLT=
platelets; PDW= platelet distribution width.

count: 0.43± 0.19 versus 0.40± 0.16/L, p=0.046; NEUT count:
5.38 ± 2.43 versus 5.05 ± 1.84/L, p=0.026) (Supplementary
Table 4).

4. Discussion

Gout is one of the most common forms of inflammatory
arthritis. The majority of gout patients are male, and the
prevalence and incidence of gout increase with age [9]. Gout
patients tend to first seek medical attention due to acute
attack. However, if left untreated, patients might suffer from
eventual irreversible joint damage with chronic symptoms
and disability [10]. Patients with gout often get comorbid
conditions, including cardiovascular disease, renal failure,
and components of themetabolic syndrome [11]. On the acute
phase of gout patients, ODHS and IPSBS were reported to be
the dominated [4].

In this study, we were of the first one to combine
the Chinese and Western Medicine Theory to investigate
which comorbid conditions were more common on which
gout subtypes in the acute phase. Interestingly, we found
conditions usually involving renal impairment had a higher
frequency of occurrence in male gout patients with ODHS
than those with IPSBS, while hypertension and diabetes
seemedmore common inmale gout patients with IPSBS than
ODHS.

According to an article involving a large sample of men
and women in the USA, 74% of gout patients had hyper-
tension, 71% chronic kidney disease ≥ stage 2, 53% obesity,
26% diabetes, and 11% heart failure. However, few attempts
have been made to depict how gout combined comorbidities,
more generally, to class the population of gout patients into
homogeneous subtypes.

As far as is known, only two articles revealed the con-
dition of how comorbid conditions cluster in patients with
gout [12, 13]. Although the two studies show difference on the
number of clusters divided, both studies ascertained a cluster
with prevalent obesity and hypertension. Besides, there were
some inconsistencies between the studies. Richette et al. put
forward that other comorbidities of gout were common in
this cluster mentioned above [14]. Nevertheless Megan Bevis

et al. identified a cluster on combining cardiovascular disease
and renal failure [12]; they did not explore pathophysiological
processes in these clusters.

A previous research has suggested that lipid levels play
a central role in determining serum urate levels [13]. We
did not find any significance when comparing the common
indices related serum lipid metabolism and SUA level of
two main TCMSs, while the two male subtypes had the
higher average of LDL, TG, and SUA than the normal
range. Thus, we further inferred not only SUA, but also lipid
levels, LDL, and TG, especially, had association with acute
gout.

Here, we found ODHS group combined lower levels of
Cys C, with higher levels of WBC count, MONO count,
and NEUT count than IPSBS group, which revealed that
the different distribution of comorbidities of the two specific
TCMSs might be related to joint inflammation. Cys C, a low
molecular weight of only 13 kDa, is known as the specific
endogenous inhibitor of cysteine proteinase [15]. Cys C
was considered to be concerning action of markers in joint
inflammation in acute gout of the knee by Shu-Chen Chu
et al. [16]. A few studies revealed that serum Cys C was
a potential endogenous marker for the estimation of renal
function in male gout patients with renal impairment [17],
and those patients with incipient diabetic kidney disease
presented an increased risk of cardiovascular diseases [18].
The mean levels of Cys C were observed to increase in both
TCMS groups, especially the IPSBS group. We suggested
the higher level of Cys C in IPSBS group might made
those patients more likely to get diabetes than the other
group.

Further, when comparing hematological indices of the
two TCMS groups showing significant difference on HCT,
MCV, and MCHC, the results might explain why hyperten-
sionwasmore common in gout patientswith IPSBS.HCTwas
put forward as an independent risk factor for hypertension.
In a study published on 2017 in Iran, WBC count, RBC
count, HCT, andMCHwere higher in the hypertensive group
compared to the control group. But MCV was decreased in
the hypertensive group [19]. However, in our study, nomatter
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which TCMS group was, the WBC count, RBC count, HCT,
MCH, and MCV were all within the normal range, while sta-
tistical difference was shown through comparisons between
the two TCMS subtypes. Further, IPSBS group showed lower
level of MCV, which might be correlated with high frequency
of hypertension in IPSBS group comorbidities.

We have to admit that our study has several limita-
tions. Our study was retrospectively analyzed. Many patients
included had incomplete indices data; the patient’s smoking,
obesity, medication history, and other risk factors were not
recorded, which might result in the results less comprehen-
sive and accurate. Besides, due to missing data, we could not
carry out analysis on other subtypes of gout and correlation
analysis was not. Further, we did not perform a long-time
follow-up study, so we could not compare prevalence of
different comorbidities of various gout subtypes. In the
future, experimental study of basic Chinese medicine was
needed to further confirm the role of the indices involving
differentiation of gout subtypes, along with gene detection
and comparison among different TCMS subtypes.

In conclusion, we reconfirmed that ODHS and IPSBS
were the two most common syndromes in acute gout of male
Chinese. And we found ODHS group with higher risk of
damage of renal function, IPSBS group with higher risk of
hypertension, and diabetes in acute gout. Besides, Cys C level
might help to evaluate risk of diabetes in male patients with
acute gout.Thus, it is of significance to diagnose the TCMS in
acute gout accurately and monitor related indices to prevent
comorbidities of gout.
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Supplementary Materials

Supplementary Table 1. The gender distribution of gout
patients with various Chinese medicine symptoms. This
table shows the distribution of male and female patients
with various TCM syndromes suffering from acute gout
(𝜒2=9.855, p= 0.020). Supplementary Table 2. The age
distribution of four TCMS subtypes of male patients with
acute gout onset. All the male patients were divided into
three groups, ⩽35yr group, 36-55yr group, and ⩾56yr group.
We compared the age distribution of four TCMS subtypes of
patients with acute gout according to their first visit records.
And we found obstruction of dampness and heat was the
most common syndromes on all age groups, particularly on
⩽35yr group. Supplementary Table 3. Indices involving blood
lipid metabolism of two TCMS of male gout patients. The
mean levels of low-density lipoprotein and total cholesterol
were beyond the normal range on the two main TCMS
subtypes, while no statistical difference of indices was shown
between the two groups. Supplementary Table 4.The analysis
of indices reflecting immune function of male patients with
acute gout. Both of the two main TCMS subtypes showed far
higher levels of C-reactive protein than the normal, while no
statistical difference of indices involved was shown between
the two groups. (Supplementary Materials)
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