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Objective: To observe the early interventions of traditional Chinese Medicine (TCM) on the conversion
time of nucleic acid in patients with coronavirus disease 2019 (COVID-19), and find possible underlying
mechanisms of action.
Methods: A retrospective cohort study was conducted on 300 confirmed COVID-19 patients who were
treated with TCM, at a designated hospital in China. The patients were categorized into three groups:
TCM1, TCM2 and TCM3, who respectively received TCM interventions within 7, 8–14, and greater than
15 days of hospitalization. Different indicators such as the conversion time of pharyngeal swab nucleic
acid, the conversion time of fecal nucleic acid, length of hospital stay, and inflammatory markers (leuko-
cyte count, and lymphocyte count and percentage) were analyzed to observe the impact of early TCM
interventions on these groups.
Results: The median conversion times of pharyngeal swab nucleic acid in the three groups were 5.5, 7 and
16 d (P < 0.001), with TCM1 and TCM2 being statistically different from TCM3 (P < 0.01). TCM1 (P < 0.05)
and TCM3 (P < 0.01) were statistically different from TCM2. The median conversion times of fecal nucleic
acid in the three groups were 7, 9 and 17 d (P < 0.001). Conversion times of fecal nucleic acid in TCM1
were statistically different from TCM3 and TCM2 (P < 0.01). The median lengths of hospital stay in the
three groups were 13, 16 and 21 d (P < 0.001). TCM1 and TCM2 were statistically different from TCM3
(P < 0.01); TCM1 and TCM3 were statistically different from TCM2 (P < 0.01). Both leucocyte and lympho-
cyte counts increased gradually with an increase in the length of hospital stay in TCM1 group patients,
with a statistically significant difference observed at each time point in the group (P < 0.001).
Statistically significant differences in lymphocyte count and percentage in TCM2 (P < 0.001), and in leu-
cocyte count (P = 0.043) and lymphocyte count (P = 0.038) in TCM3 were observed. The comparison
among the three groups showed a statistically significant difference in lymphocyte percentage on the
third day of admission (P = 0.044).
Conclusion: In this study, it was observed that in COVID-19 patients treated with a combination of
Chinese and Western medicines, TCM intervention earlier in the hospital stay correlated with faster con-
version time of pharyngeal swab and fecal nucleic acid, as well as shorter length of hospital stay, thus
helping promote faster recovery of the patient. The underlying mechanism of action may be related to
improving inflammation in patients with COVID-19.
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1. Introduction

The coronavirus disease pandemic of 2019 has resulted in wide-
spread infection and severe consequences worldwide [1]. Accord-
ing to the guidelines under the Protocol for Diagnosis and
Treatment of 2019 Novel Coronavirus Pneumonia (trial 5th edition)
issued by China’s National Health Commission & State Administra-
tion of Traditional Chinese Medicine [2], fever, fatigue and dry
cough are the main manifestations of the disease, while a small
portion of patients show symptoms of nasal congestion, runny
nose, sore throat and diarrhea. Blood samples suggest that leuco-
cyte and lymphocyte counts decrease drastically. The disease can
progress rapidly to severe and critical stages, but can be effectively
controlled with active treatment by Chinese and Western medi-
cines. The inclusion of traditional Chinese medicine (TCM) in the
Chinese protocol is based on its successful experience in treating
epidemic diseases throughout history [3]. Although instances of
hepatotoxicity and nephrotoxicity have occurred when using
TCM to treat infectious diseases, in general TCM does not cause
serious adverse drug reactions.

TCM had a national usage rate of over 90% in China, and showed
outstanding curative effect for coronavirus disease 2019 (COVID-
19) [4]. Hanshiyi Formula, a TCM prescription, can significantly
reduce the progression to severe disease in patients with mild
and moderate COVID-19, which may both prevent and treat the
disease [5]. The use of Huoxiang Zhengqi Pill and Lianhua Qingwen
Granule combined with Western medicine may have advantages
for COVID-19 patients in improving clinical symptoms, reducing
utilization rate of antibacterial and antiviral drugs, and improving
patient prognosis [6]. Furthermore, TCM has shown rapid clinical
improvements. These favorable clinical outcomes promote the rec-
ommendation to treat patients with TCM [7].

Based on the high curative effect of TCM in the treatment of
COVID-19, this study provides more information for using TCM at
specific time periods in the early intervention of the disease, which
is different from other published articles. A retrospective study was
conducted to observe the early interventions of TCM on the con-
version time of nucleic acid of COVID-19 confirmed patients and
its correlation with inflammatory indicators such as leucocyte
count, and lymphocyte count and percentage.
2. Methods

2.1. Study design and patients

The study included 300 COVID-19 cases diagnosed between
January 26 and April 15, 2020 in the Shanghai Public Health Clini-
cal Center and who were treated with TCM.

The diagnostic and clinical classification criteria of COVID-19
were based on the Protocol for Diagnosis and Treatment of 2019
Novel Coronavirus Pneumonia (trial 5th edition) [2], which for ease
of use, is shortened as ‘‘the Protocol” in the remainder of this paper.

The diagnostic criteria for confirmed COVID-19 cases included
suspected cases with the following etiological or serological evi-
dence at the same time: (1) positive result of real-time
fluorescence-based reverse transcriptase-polymerase chain reac-
tion (RT-PCR) assay on novel coronavirus nucleic acid of respira-
tory or blood specimens; (2) the sequence of the viral genome on
respiratory or blood specimens being highly homologous to that
of the known novel coronavirus.

The syndrome differentiation and classification of TCM refers to
the relevant standards in Shanghai Traditional Chinese Medicine Pro-
tocol for Diagnosis and Treatment of 2019 Novel Coronavirus Pneumo-
nia (trial 2nd edition) [8].
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The inclusion criteria were as follows: (1) laboratory-confirmed
COVID-19 cases, according to the Protocol and positive confirma-
tion from nucleic acid testing (NAT) of pharyngeal swabs for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2); (2) male
or female patients aged � 18 years; (3) patients treated with
TCM (decoction or Chinese patent drugs) during hospitalization;
(4) patients with pharyngeal swabs or fecal NAT result during
hospitalization.

The exclusion criteria were as follows: (1) patients missing the
main observation indexes; (2) death during hospitalization, or
patients who had more than one hospitalization; (3) respiratory
tract bacterial infections due to primary or secondary immunode-
ficiency, congenital respiratory malformation, congenital heart dis-
ease, gastroesophageal reflux or lung malformation; (4) asthma or
other chronic airway diseases needing maintenance therapy, acute
respiratory tract bacterial infection (i.e., bronchiectasis, tonsillitis,
bronchitis, rhinosinusitis and otitis media), and severe pulmonary
interstitial diseases; (5) severe systemic diseases (i.e., malignancy,
autoimmune diseases, and liver or renal diseases) or surgeries
(splenectomy and organ transplantation) that might affect the
assessment of efficacy; (6) pregnant or lactating women; (7) par-
ticipation in other clinical trials within 3 months.

The protocol has been registered with the China Clinical Trial
Registry website (www.chictr.org.cn, No. ChiCTR2000029778).
The Medical Ethics Committee of Shanghai Public Health Clinical
Center approved the study with ethics approval No. YJ-2020-
S065-02.

2.2. Treatments

Western medicine treatment refers to the relevant standards in
the Protocol [2]. It included bed rest, oxygen therapy, and antiviral
therapies such as arbidol (2 tablets/time, 3 times/d) or lopinavir/ri-
tonavir (2 tablets/time, 2 times/d). The patients with severe disease
continued with monitoring of and treatment with anti-infection,
anti-inflammatory, antipyretic medications, and maintaining of
electrolyte and acid-base balance.

TCM treatment includes interventions outlined in the Shanghai
Traditional Chinese Medicine Protocol for Diagnosis and Treatment of
2019 Novel Coronavirus Pneumonia (trial 2nd edition) [8]. Specific
decoctions were prescribed according to different TCM syndrome
types. Chinese patent medicines used included Tanreqing Capsule,
Liushen Pill, Lianhua Qingwen Capsule (Granule) and Shufeng Jiedu
Capsule.

2.3. Clinical characteristics and indicators

Data were collected retrospectively from electronically main-
tained medical records. Baseline characteristics with respect to
demographic features, clinical classification, fever on admission,
Western medicine treatments (antiviral and antibiotic medica-
tions), and underlying diseases were collected for each patient.

The NAT of all pharyngeal swabs for SARS-CoV-2 was found
positive in all patients before admission. All patients in the treat-
ment and control groups were tested with pharyngeal swab NAT
once a day (at a 24-hour sampling interval). In the early stage of
COVID-19, the fecal nucleic acid was not tested for every patient
in the Shanghai Public Health Clinical Center. With the widespread
use of fecal nucleic acid, subsequently, almost every patient was
tested for fecal nucleic acid. If fecal NAT was used, patients in
two groups were also tested with fecal nucleic acid once a day
(at a 24-hour sampling interval).

If two consecutive RT-PCR results of viral RNA for pharyngeal
swabs, at a 24-hour sampling interval, were found negative, the

http://www.chictr.org.cn
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time of the first detection was used for the conversion time of pha-
ryngeal swab NAT. The first time when fecal NAT turned negative
was regarded as ‘‘the conversion time of fecal nucleic acid” without
needing two consecutive results. The length of hospital stay of both
groups was documented simultaneously.

The inflammatory indicators were collected on the 1st, 3rd, 6th
and last day of a patient’s stay in hospital. In case of any deficiency,
these indicators were supplemented with data from one day before
and after the earmarked day of collection.

Pharyngeal swab nucleic acid, fecal nucleic acid, and the levels
of inflammatory indicators (leucocyte count, and lymphocyte
count and percentage) were uniformly investigated by the Depart-
ment of Clinical Laboratory of Shanghai Public Health Clinical
Center.

2.4. Statistical analysis

The original data were collated into Excel files and converted
into a database for statistical analysis by SPSS 17.0 (IBM Corpora-
tion). The results of inflammatory indicators were analyzed by
GraphPad Prism 8.0 software (GraphPad Software, LLC). The
numerical variables were first tested for normality, and the vari-
ables meeting the normal distribution were calculated as the mean
and standard deviation. The analysis of variance was used for com-
parison between groups. The median and quartile (P25, P75) were
calculated for the variables that did not conform to the normal dis-
tribution. Kruskal-Wallis test was employed for the comparison of
multiple independent samples among three groups. The Bonferroni
method was used for pairwise multiple comparisons. Categorical
variables were calculated for composition ratio (%), and the chi-
square test was used for comparison between groups. For the leu-
cocyte count, and lymphocyte count and percentage, the percent-
age was obtained by several measurements, and Friedman test
was performed on each group to compare the differences at differ-
ent measurement time points.
3. Results

3.1. Basic information

Three hundred cases of diagnosed COVID-19 included in this
study were divided into three groups: TCM1, TCM2 and TCM3,
with the intervention times of TCM within 7, 8–14, and greater
Table 1
Basic information of the 300 patients with COVID-19.

Baseline characteristic TCM1 (n = 1

Male (n [%])1 96 (56.5)
Age (mean ± standard deviation, year)2 45.93 ± 17.0
Time interval between onset to admission (median [P25, P75], d)3 4 (2–8)
Fever (n [%])1 74 (43.5)
Antiviral medications (n [%])1 82 (48.2)
Antibiotics (n [%])1 31 (18.2)
Underlying diseases (n [%])1 45 (26.5)

Statistical methods: Chi-square test1, analysis of variance2 and Kruskal-Wallis test3. COV

Table 2
Clinical classification of the 300 patients with COVID-19.

Group n
Clinical classification, n (%)

Mild type M

TCM1 170 14 (8.2) 1
TCM2 96 2 (2.1) 9
TCM3 34 0 (0.0) 3

Data were analyzed by Kruskal-Wallis test (v2 = 4.709, P = 0.095). COVID-19: coronavir
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than 15 days of hospitalization, respectively. This means that
TCM1 received TCM treatment at the earliest stage, while TCM3
was relatively the latest in the three groups. Among the 300 cases,
170 were in TCM1, 96 were in TCM2 and 34 were in TCM3.

Among the 300 cases, 158 (52.7%) were males, and 142 (47.3%)
were females, aged between 18 and 84 years, with the mean age of
47.54 years. The median time interval between onset of disease
and admission into the hospital was 4 (2–7) d.

The three groups were compared in terms of demographic char-
acteristics, fever on admission, Western medicine treatments,
underlying diseases, and clinical classification (Tables 1 and 2).

3.2. Conversion time of pharyngeal swab nucleic acid

The median conversion time of pharyngeal swab nucleic acid in
the three groups were 5.5, 7 and 16 d, respectively, with a statisti-
cally significant difference among the three groups (P < 0.001). The
conversion time of pharyngeal swab nucleic acid in TCM1 and
TCM2 groups were statistically different from that in TCM3
(P < 0.01), and in TCM1 (P < 0.05) and TCM3 (P < 0.01) were statis-
tically different from TCM2 (Table 3).

3.3. Conversion time of fecal nucleic acid

The median conversion times of fecal nucleic acid in the three
groups were 7, 9 and 17 d, respectively, and showed statistically
significant differences among the three groups (P < 0.001). TCM1
was statistically different from TCM3 (P < 0.01). TCM1 and TCM3
were statistically different from TCM2 (P < 0.01) (Table 4).

3.4. Length of hospital stay

The median lengths of hospital stay of the three groups were 13,
16 and 21 d, respectively, with statistically significant differences
observed among the three groups (P < 0.001). TCM1 and TCM2
were statistically different from TCM3 (P < 0.01). TCM1 and
TCM3 were statistically different from TCM2 (P < 0.01) (Table 5).

3.5. Inflammatory indicators

There were no statistically significant differences in leucocyte
count (P = 0.110), lymphocyte count (P = 0.825), or lymphocyte
percentage (P = 0.649) among the three groups at the time of
70) TCM2 (n = 96) TCM3 (n = 34) F/v2 value P value

41 (42.7) 21 (61.8) 5.935 0.051
6 48.71 ± 15.29 52.32 ± 16.29 2.501 0.084

4 (2–6.75) 4 (3–7) 2.909 0.234
40 (41.7) 16 (47.1) 0.303 0.859
37 (38.5) 14 (41.2) 2.491 0.288
20 (20.8) 8 (23.5) 0.624 0.732
28 (29.2) 8 (23.5) 0.461 0.794

ID-19: coronavirus disease 2019; TCM: traditional Chinese medicine.

oderate type Severe type Critical type

45 (85.3) 8 (4.7) 3 (1.8)
2 (95.8) 2 (2.1) 0 (0.0)
0 (88.2) 3 (8.8) 1 (2.9)

us disease 2019; TCM: traditional Chinese medicine.



Table 4
Comparison of the conversion time of fecal nucleic acid among the three groups.

Group n Conversion time of fecal
nucleic acid (d)

v2 value P value

TCM1 133 7.0 (3.0–12.0)**44 50.904 < 0.001
TCM2 85 9.0 (6.0–14.0)44

TCM3 33 17.0 (15.0–22.0)**

Kruskal-Wallis rank-sum test was used for the comparison among the three groups;
Bonferroni method was used for pairwise comparison. **P < 0.01, vs. TCM2;
44P < 0.01, vs. TCM3. Number of effective observation cases of fecal nucleic acid
turning negative. Fecal nucleic acid test was not detected on all the 300 patients
involved. TCM: traditional Chinese medicine.

Table 5
Comparison of the length of hospital stay among the three groups.

Group n Length of hospital stay (d) v2 value P value

TCM1 170 13.00 (10.00–21.00)**44 58.444 < 0.001
TCM2 96 16.00 (13.00–24.50)44

TCM3 34 21.00 (19.00–28.00)**

Kruskal-Wallis rank-sum test was used for the comparison among the three groups;
Bonferroni method was used for pairwise comparison. **P < 0.01, vs. TCM2;
44P < 0.01, vs. TCM3; TCM: traditional Chinese medicine.

Table 3
Comparison of the conversion time of pharyngeal swab nucleic acid among the three
groups.

Group n Conversion time of pharyngeal
swabs nucleic acid (d)

v2 value P value

TCM1 170 5.5 (2–11)*44 40.382 < 0.001
TCM2 96 7 (4.3–12)44

TCM3 34 16 (11–20.3)**

Kruskal-Wallis rank-sum test was used for the comparison among the three groups;
Bonferroni method was used for pairwise comparison. *P < 0.05, **P < 0.01, vs.
TCM2; 44P < 0.01, vs. TCM3. TCM: traditional Chinese medicine.
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admission. The baseline data of the three groups were comparable.
Leucocyte and lymphocyte counts increased gradually with the
increase of the length of hospital stay in TCM1, and there was a sta-
tistically significant difference at each time point in the TCM1
group (P < 0.001). There were statistically significant differences
Table 6
Comparison of the inflammatory indicators among the three groups.

Item Time TCM1

Leucocyte count (�109/L) Admission day 4.84 (4.01–6.09)
3rd day 5.00 (4.03–6.35)
6th day 5.16 (4.26–6.48)
Discharge day 5.73 (4.64–6.73)

Friedman test v2 value 22.312
P value < 0.001

Lymphocyte count (�109/L) Admission day 1.23 (0.90–1.53)
3rd day 1.53 (1.20–2.12)
6th day 1.60 (1.06–2.12)
Discharge day 1.78 (1.42–2.19)

Friedman test v2 value 72.514
P value < 0.001

Lymphocyte percentage Admission day 24.65 (19.90–30.94)
3rd day 32.01 (24.89–39.25)
6th day 31.52 (24.82–37.70)
Discharge day 31.86 (27.11–36.41)

Friedman test v2 value 52.958
P value < 0.001

Friedman test was performed in each group to compare the difference at different time
groups; TCM: traditional Chinese medicine.
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in lymphocyte count and percentage in TCM2 (P < 0.001), but
absent in leucocyte count (P = 0.239). There was a statistically sig-
nificant difference observed in leucocyte count (P = 0.043) and
lymphocyte count (P = 0.038) in TCM3, with no statistical differ-
ence in lymphocyte percentage (P = 0.282). The comparison among
the three groups showed that there was a statistical difference in
lymphocyte percentage on the third day (P = 0.044) (Table 6,
Fig. 1 and Fig. 2).
3.6. Safety

During the application of a combination of Chinese andWestern
medicines, we did not find any significant liver and kidney damage
(alanine transaminase, aspartic transaminase, blood urea nitrogen,
or creatinine) pertaining to the use of TCM. During the course of
the study, no serious adverse events were documented at any
stage.
4. Discussion

The rapid spread of COVID-19 has severely and negatively
impacted health and safety on a global scale, and as of yet there
are no effective drugs for the treatment of COVID-19. TCM has a
long history of efficacy in epidemics, and its valuable, comprehen-
sive therapeutic experience was quickly adapted to be used in this
pandemic in the treatment of COVID-19 [9]. TCM strategies have
shown clear clinical efficacy in reducing symptoms, promoting
virus clearance, and shortening hospitalization time [10]. This
study also found that the combined Chinese andWestern medicine
treatments positively served COVID-19 patients in the Shanghai
Public Health Clinical Center, as found in several previous studies
[11].

Three hundred cases of COVID-19 who were diagnosed and
treated with TCM therapies by the Shanghai Public Health Clinical
Center were retrospectively analyzed. Three groups of TCM1, TCM2
and TCM3 were set up with the time of TCM participation within 7
d, 8–14 d, and more than 15 d. Conversion time of pharyngeal swab
nucleic acid, conversion time of fecal nucleic acid, hospitalization
time, and inflammatory indicators (leucocyte count, and lympho-
cyte count and percentage) of the three groups were analyzed.
TCM2 TCM3 Kruskal-Wallis

v2 value P value

5.14 (4.30–6.23) 5.72 (4.24–7.23) 4.407 0.110
5.24 (4.24–6.51) 5.24 (4.07–7.86) 1.998 0.368
5.54 (4.12–6.71) 5.46 (4.30–6.74) 0.365 0.883
5.87 (4.58–7.00) 5.53 (4.65–7.11) 0.065 0.968

4.220 8.147
0.239 0.043

1.22 (0.85–1.71) 1.28 (0.94–1.79) 0.385 0.825
1.37 (1.04–1.88) 1.53 (0.84–1.79) 4.963 0.084
1.51 (1.03–2.18) 1.61 (0.96–1.92) 0.125 0.939
1.73 (1.44–2.35) 1.70 (1.32–2.22) 0.187 0.911

32.541 8.431
< 0.001 0.038

24.12 (18.15–31.48) 24.80 (18.40–35.16) 0.865 0.649
28.65 (21.90–35.38) 27.70 (12.50–42.26) 6.254 0.044
31.41 (24.82–38.11) 29.18 (21.77–39.17) 0.133 0.936
32.47 (26.56–39.01) 33.15 (25.63–38.96) 0.234 0.890

25.040 3.814
< 0.001 0.282

points. Kruskal-Wallis rank-sum test was used for the comparison among the three
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P = 0.825 P = 0.084 P = 0.939 P = 0.911P = 0.110 P = 0.368 P = 0.883 P = 0.968

P = 0.649 P = 0.044 P = 0.936 P = 0.890
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Fig. 1. Comparison of inflammatory indicators showing median value and interquartile range of three groups. (A) comparison of leucocyte count; (B) comparison of
lymphocyte count; (C) comparison of lymphocyte percentage. TCM: traditional Chinese medicine.
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On comparing the conversion time of pharyngeal swab nucleic
acid in the three groups, the results showed that the median times
of the three groups were 5.5, 7 and 16 d, respectively, and statisti-
cally significant difference among the three groups (P < 0.001) was
documented. The conversion time of pharyngeal swab nucleic acid
of TCM1 was the shortest and that of TCM3 was relatively the long-
est. This shows that earlier treatment by TCM corresponds with
earlier conversion time of pharyngeal swab nucleic acid.

Comparing the conversion time of fecal nucleic acid in the three
groups, the results showed that the median times of the three
groups were 7, 9 and 17 d, respectively, showing statistically sig-
nificant differences among the three groups (P < 0.001). The con-
version time of fecal nucleic acid of TCM1 was the shortest and
that of TCM3was relatively the longest, thus also showing that ear-
lier treatment of TCM correlates with earlier conversion time of
fecal nucleic acid.

The COVID-19 virus nucleic acid could be detected in the
nasopharyngeal area as well as digestive tract, so there were mul-
tiple methods of obtaining NAT, which improves diagnostic accu-
racy and reduces the false-negative rate, helping to guide clinical
treatment and evaluate treatment efficacy [12]. It can be seen that
the Shanghai Public Health Clinical Center has specified stricter
requirements for the discharge standard of patients with COVID-
19, including two consecutive (24-hour sampling interval) nega-
tive pharyngeal swab NATs, and at least one negative fecal NAT.

The medial lengths of hospital stay were 13, 16 and 21 d,
respectively, showing statistically significant differences among
the three groups (P < 0.001). Length of hospital stay of TCM1 was
the shortest and that of TCM3 was relatively the longest. This
observation revealed that TCM treatment earlier in the COVID-19
disease course correlated with a shorter length of hospital stay.

Many other studies have confirmed that inflammatory indica-
tors such as leucocyte and lymphocyte counts can help clinicians
predict the severity of patientswith COVID-19, and be used as effec-
tive indicators to help prevent and control the disease [13–15].

Analysis of inflammatory indicators showed that leucocyte and
lymphocyte counts increased gradually with increased length of
hospital stay in TCM1 (P < 0.001). There were statistically signifi-
cant differences in lymphocyte count and percentage in TCM2
(P < 0.001). There were statistical differences in leucocyte count
(P = 0.043) and lymphocyte count (P = 0.038) in TCM3. The compar-
ison among the three groups showed that there was a statistical
difference in lymphocyte percentage on the 3rd day of admission
(P = 0.044). Treatment of TCM shows potential effects to improve
the reduction of leucocyte count, and lymphocyte count and per-
centage caused by novel coronavirus infection. Earlier TCM inter-
vention directly correlated with more improvements of the
lymphocyte percentage.

The current study suffers from several limitations. This was a
single-center study, and therefore the findings may not be repre-
sentative of the general population. Furthermore, it was an obser-
vational study whose level of evidence was relatively lower than a
randomized controlled trial.

5. Conclusion

This retrospective cohort study showed that earlier intervention
of TCM corresponded with faster conversion time of pharyngeal
swab and fecal nucleic acid, as well as shorter length of hospital
stay. Thus, early intervention with TCM helps to promote more
rapid recovery of COVID-19 patients. The underlying mechanisms
may be related to improving inflammation in patients with
COVID-19. This is a useful study in the larger picture of COVID-
19 management, but data from larger, more broad multicenter
studies are warranted to confirm the findings.
231
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