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Abstract: Objectives: Information on the safety and efficacy of chaishituire granules (CSTR) for treating influenza is 
limited. We evaluated the safety and efficacy of CSTR in shortening the disease and fever course and improving the 
traditional Chinese medicine (TCM) syndrome score in influenza treatment. Methods: This multi-center, randomized, 
positive-drug, parallel-controlled study involved 17 hospitals across China and 221 patients with influenza aged 
14-75 years. These patients met the syndrome differentiation criteria for “Wind-Heat Invading the Wei-Exterior”. Pa-
tients in the CSTR group received CSTR and oseltamivir phosphate dummy capsules, whereas those in the oseltami-
vir control group received oseltamivir phosphate capsules and CSTR dummy granules. The primary outcomes were 
the time to complete remission of fever and the main clinical symptoms. The secondary outcomes were the time 
to elicit antipyretic effects, acetaminophen use, TCM syndrome score, remission rate of main clinical symptoms, 
single symptom area under the curve (AUC), and the incidence of complications or severe/critical diseases. Results: 
The TCM syndrome score, single symptom AUC, incidence of complications and severe/critical disease, time to 
complete remission of fever, main clinical symptoms, and initiation of antipyretic effects were evaluated. However, 
CSTR demonstrated a more rapid action and superior efficacy in alleviating sore throat compared to oseltamivir. The 
incidence of adverse reactions was similar between the groups. Conclusions: CSTR could be an alternative therapy 
for influenza virus infections.

Keywords: Chaishituire granules, influenza, fever, efficacy, oseltamivir

http://www.ajtr.org
https://doi.org/10.62347/PBEP7567


Chaishituire granules in influenza treatment

4505	 Am J Transl Res 2026;18(5):4504-4515

Introduction

Influenza is characterized by the sudden onset 
of fever, headache, sore throat, nasal-respira-
tory discomfort, and muscle pain [1]. Influenza 
has a rapid onset and is generally self-limiting. 
However, it can lead to severe complications 
and even death, particularly among high-risk 
populations, such as older individuals, infants, 
pregnant women, and individuals with chronic 
underlying conditions or immunosuppression 
[2-5]. Given influenza’s high transmissibility 
and fatality rates, effective prevention and 
treatment strategies are urgently needed.

Influenza treatment strategies involve symp-
tomatic and antiviral therapies. For patients 
who have or are at a high risk of developing 
severe or progressive disease, administering 
neuraminidase inhibitors (NAIs), such as oral 
oseltamivir, inhaled zanamivir, and intravenous 
peramivir, is recommended [6]. Oseltamivir in- 
hibits the release of the virus from infected 
cells, thereby reducing the viral replication rate. 
Moreover, early intervention with oseltamivir 
shortens symptom duration, reduces complica-
tions and hospitalization risks, and decreases 
the mortality rate in high-risk groups [7-19]. 
Nevertheless, increasing evidence suggests 
that influenza viruses have become resistant  
to NAIs [9]. Furthermore, owing to the limited 
availability of oseltamivir, alternative therapies 
are needed in certain resource-limited areas in 
China.

Traditional Chinese medicine (TCM) has long 
been used to treat infectious diseases [7]. 
Modern pharmacological studies have revealed 
that certain TCM formulae have antiviral and 
immunomodulatory effects [8, 12, 17]. More- 
over, in clinical practice, TCM can reduce flu-
like symptoms and shorten the treatment 
course [14, 18]. Therefore, TCM may be a prom-
ising alternative for influenza treatment. How- 
ever, only a few randomized controlled trials 
(RCTs) have been conducted to confirm the 
effectiveness and safety of TCM in influenza 
treatment [10, 11, 19]. Therefore, conducting 
additional RCTs to evaluate the efficacy and 
safety of TCM for treating seasonal influenza is 
necessary.

Chaishituire granules (CSTR), a patented Chi- 
nese medicine with antipyretic effects, were 
formulated based on over 50 years of TCM 

practitioners’ experience in treating acute 
febrile disease and exogenous fever, combined 
with repeated screening and validation. A phar-
macological study has revealed the antipyretic, 
antiviral, antibacterial, anti-inflammatory, and 
immune-enhancing effects of CSTR [20]. Mo- 
reover, a clinical study indicated that treating 
Japanese encephalitis with CSTR shortens the 
recovery time for symptoms, such as hyperther-
mia, disturbed mental state, headache, vomit-
ing, and seizures, while reducing the average 
hospital stay duration and improving the recov-
ery rate [21]. When used to treat influenza, 
CSTR reduced the recovery time for fever and 
sore throat [22]; however, supporting RCT data 
are required. Therefore, we conducted an RCT 
to evaluate the efficacy and safety of CSTR in 
shortening the duration of disease and fever 
and improving the TCM syndrome score in influ-
enza treatment.

Material and methods

Trial design

We conducted a multi-center, randomized, dou-
ble-blind, parallel-controlled clinical trial (Chi- 
nese Clinical Trial Registry, https://www.chictr.
org.cn/index.html, registration no.: ChiCTR190- 
0027273; registered on 07 November 2019) 
between November 1, 2019, and April 1, 2020, 
in which the treatment group received CSTR 
and oseltamivir phosphate dummy capsules, 
while the control group received oseltamivir 
phosphate capsules and CSTR dummy granu- 
les.

This study was conducted in accordance with 
the principles of the Declaration of Helsinki and 
Good Clinical Practice. The study protocol and 
informed consent form were approved by the 
ethics committee of each participating center 
(ethics approval no. of the main study center: 
2019-134-K90). All participants provided writ-
ten informed consent before enrollment.

Settings and participants

Patients who met all of the following criteria 
were included: Western medicine diagnostic 
criteria according to the 2019 Chinese guide-
lines for influenza [23]; TCM syndrome of Wind-
Heat Invasion at the Wei (defensive) level; age 
18-75 years; disease course within 48 h; axil-
lary temperature ≥38°C; positive rapid influen-
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za antigen test from throat swabs (colloidal 
gold-based immunochromatographic assay); 
and more than one respiratory symptom 
(cough, sore throat, or nasal congestion).

The TCM syndrome of “Wind-Heat Invading the 
Wei-Exterior” corresponds to the two primary 
(must include fever) and two secondary symp-
toms, with syndrome differentiation based on a 
tongue-pulse diagnosis. The primary symptoms 
were fever, sore throat, and slight sweating. 
Conversely, the secondary symptoms were 
headache, fatigue, cough, nasal congestion, 
and muscle or joint pain. Tongue-pulse mani-
festations included redness of the tongue body, 
thin or greasy tongue coating, and rapid or 
superficial pulse.

The exclusion criteria for patients were as fol-
lows: complicating sinusitis, otitis media, bron-
chitis, acute upper respiratory infection, and 
pneumonia; severe primary disease involving 
the heart, lungs, brain, liver, kidney, blood circu-
latory system, or endocrine system, alanine 
transaminase (ALT) and aspartate transami-
nase (AST) levels >3-fold the upper limit of the 
normal, and Cr level >2-fold the upper limit of 
the normal; immunodeficiency or immunosup-
pression due to AIDS, malignant tumor, organ 
transplantation, or immunosuppressant intake 
in the past 3 months use of drugs, including 
antibiotics, antivirals, hormones, antipyretics, 
and analgesics, to relieve influenza symptoms 
within 12 h of enrollment; influenza vaccination 
in the past 12 months; allergy predisposition 
(to two or more substances), or allergy to any 
components of the test drugs; women who 
were pregnant, planning to conceive, or breast-
feeding; participation in other clinical trials in 
the past month; inability to cooperate owing to 
neurological or psychiatric disorders; and sus-
pected or confirmed alcohol or drug abuse 
history.

Randomization and interventions

Participants were recruited through daily diag-
noses and treatment or recruitment adver- 
tisements. The number of enrolled cases in 
each sub-center was fixed. Stratified block ran-
domization was performed with the trial cen-
ters as the stratification factor. The PROC PLAN 
SAS procedure generated a random number 
table for grouping, and the participants were 
assigned to the CSTR experimental or oseltami-

vir control group at a 1:1 ratio. A double-blind, 
double-dummy design with two levels of blind-
ing was used in the study. Drug blinding was 
performed by unblinded personnel not invol- 
ved in the clinical trial; therefore, participants 
and researchers were unaware of treatment 
allocation.

The experimental group received 8 g CSTR  
(four times daily) and 75 mg oseltamivir phos-
phate dummy capsules (twice daily). In con-
trast, the control group received 75 mg oselta-
mivir phosphate capsules (twice daily) and 8 g 
CSTR dummy granules (four times daily). Both 
groups received treatment for 5 days. The 
patients were contacted by telephone on day 3 
of the treatment. At the end of the treatment, 
patients followed up at the clinic.

CSTR (lot no. 191101) were provided by Sino- 
pharm Guangdong Global Pharmaceutical Co., 
Ltd. (Foshan, China). Oseltamivir phosphate 
capsules were purchased from Roche Phar- 
maceuticals (Basel, Switzerland). Each drug 
and its placebo were similar in appearance, 
smell, and taste. Sinopharm Guangdong Glo- 
bal Pharmaceutical Co., Ltd. provided both pla-
cebo drugs.

The proportional composition of CSTR was as 
follows: Chaihu (Bupleurum root, Radix Bu- 
pleuri; 10.2%), Huangqin (Baical skullcap root, 
Radix Scutellariae Baicalensis; 10.2%), Shigao 
(gypsum, Gypsum Fibrosum; 20.4%), Qinghao 
(wormwood, Herba Artemisiae Annua; 8.2%), 
Banlangen (woad root, Radix Isatidis; 10.2%), 
Jinyinhua (honeysuckle flower, Flos Lonicerae 
Japonicae; 10.2%), Dahuang (rhubarb root and 
rhizome, Radix Et Rhizoma Rhei; 6.8%), Pu- 
gongying (dandelion, Herba Taraxaci Mongolici 
cum Radice; 10.2%), Zhimu (Anemarrhena rhi-
zome, Rhizoma Anemarrhenae Aspheloidis; 
6.8%), and Lianqiao (Forsythia fruit, Fructus 
Forsythiae Suspensa; 6.8%).

The requirements for concomitant drugs were 
as follows: during the observation period, no 
other influenza antiviral (e.g., zanamivir and 
peramivir) or anti-cold TCM drug was permitt- 
ed; if a participant’s body temperature (axillary 
temperature) was ≥38.5°C, 3 h after the first 
dose, the researcher was authorized to provide 
acetaminophen, as needed, to protect the par-
ticipant. However, if a participant’s fever per-
sisted, other antipyretics and analgesics were 
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provided as necessary and recorded in the 
patient’s medical records.

Outcomes

The primary outcome included time to remis-
sion of fever and main clinical symptoms. The 
time to fever remission was defined as the peri-
od required for the axillary temperature to 
decrease to and remain at ≤37.2°C for >24 h 
after treatment. The time to remission of the 
main clinical symptoms was defined as the 
interval between drug administration and a 
decrease in the main symptom score to 1 point 
(fever must be 0 points), maintained for 24 h. 
The scores for the main symptoms (fever, sore 
throat, and cough) were as follows: none, 0 
point; mild, 1 point; moderate, 2 points; and 
severe, 3 points.

The secondary outcomes included time to the 
onset of antipyretic effects (time required for 
the body temperature to decrease by 0.5°C 
within 3 h of starting the medication), acet-
aminophen use, TCM syndrome score, time to 
remission of other key clinical symptoms (head-

Effectiveness evaluation criteria for TCM syn-
drome score: clinically cured, reduction rate of 
syndrome score ≥95%; markedly effective, 
reduction rate of syndrome score ≥70%; effec-
tive, reduction rate of syndrome score between 
30% and 70%; not effective, reduction rate of 
syndrome score <30%. Total effective rate (%): 
percentage of cured, markedly effective, and 
effective cases of the total number of cases.

Safety evaluation

Vital sign examination, routine blood and urine 
tests, liver and kidney function evaluation, and 
electrocardiography were performed at base-
line and post-treatment. Patients were continu-
ously monitored for adverse events post-treat-
ment; these events were recorded in the 
adverse event record sheet and later assessed 
for a causal relationship with the trial drugs.

Sample size

Based on the main outcome measurement 
(time to clinical symptom remission), we hypoth-
esized that patients receiving CSTR and oselta-

Figure 1. Flow diagram of the clinical trial design. *This patient dropped out 
of the trial owing to discomfort experienced after taking the drug; nonethe-
less, some data generated were available for full and safety analyses.

ache, fatigue, cough, nasal 
congestion, chills, and muscle 
or joint pain), the area under 
the curve (AUC, of daily symp-
tom score and time) of indi-
vidual symptoms (fever, sore 
throat, and cough), and inci-
dence of influenza complica-
tions or severe/critical influ-
enza. Influenza complications 
were sinusitis, otitis media, 
bronchitis, pneumonia, and 
hospitalization.

The total pre- and post-treat-
ment TCM syndrome scores 
were calculated according to 
the classification criteria for 
the TCM syndrome scores 
(Table S1). Total syndrome 
score = primary + secondary 
syndrome scores.

Percentage decrease in the 
total syndrome scores =  
[(pre-treatment - post-treat-
ment total scores)/pre-treat-
ment total score] × 100.
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Table 1. Participant demographics and baseline characteristics
Characteristic Total Oseltamivir CSTR p-value
Number of patients 220 111 109 0.4977
Age
    Mean (SD), y 35.1 (14.6) 34.8 (13.7) 35.5 (15.5) 0.9569
Sex
    Female, n (%) 137 (62.27) 69 (62.16) 68 (62.39) 0.9728
BMI
    Mean (SD), kg/m2 22.01 (2.65) 22.04 (2.74) 21.98 (2.58) 0.8762
Ethnicity
    Han, n (%) 213 (96.82) 107 (96.40) 106 (97.25) 1.0000
Disease duration
    Mean (SD), h 19.80 (10.94) 20.34 (11.60) 19.24 (10.25) 0.6999
Pre-consultation medication
    None, n (%) 202 (91.82) 101 (91.82) 101 (96.19) 0.1788
Axillary temperature
    Mean (SD), °C 38.56 (0.44) 38.53 (0.38) 38.59 (0.49) 0.3877
Type of influenza virus 0.1471
    Influenza A, n (%) 200 (90.91) 104 (93.69) 96 (88.07)
    Influenza B, n (%) 20 (9.09) 7 (6.31) 13 (11.93)
Total TCM syndrome score
    Mean (SD) 14.85 (3.57) 14.70 (3.50) 15.01 (3.65) 0.5722
BMI, body mass index; CSTR, chaishituire granules; SD, standard deviation; TCM, traditional Chinese medicine.

mivir phosphate would achieve remission with-
in 5 days with comparable efficacy. At a 0.05 
significance level, with 80% power, 1.4 stan-
dard deviations, and 0.5-day non-inferiority 
margin, we estimated that each group would 
require 97 cases. Considering an anticipat- 
ed dropout rate of approximately 20%, we 
planned to recruit 120 cases for each of the 
experimental and control groups, requiring 240 
cases in total.

Statistical methods

Efficacy evaluation was performed using the 
full analysis set (FAS) and per-protocol set (PPS) 
datasets. In contrast, safety evaluation was 
performed using the safety set (SS) dataset.

Survival data are statistically described as the 
median, upper quartile, and lower quartile of 
the survival time and visualized in survival 
curves. Between-group comparisons were per-
formed using the log-rank test. Descriptive sta-
tistics of quantitative data are presented as the 
number of cases, mean, standard deviation, 
minimum, median, maximum, upper quartile, 
and lower quartile. Between-group compari-

sons were performed using a grouped t-test or 
Wilcoxon signed-rank test. Descriptive statis-
tics of qualitative data are presented as the 
number of cases in each category and their  
percentages. Additionally, between-group com-
parisons of categorical data were performed 
using the χ2 test or Fisher’s exact test. Be- 
tween-group comparisons of ordinal data  
were performed using the Wilcoxon signed-
rank test. All statistical calculations were per-
formed using SAS v. 9.4 statistical analysis 
software (SAS Institute Inc., Cary, NY, USA). 
Unless otherwise specified, the significance 
level was set at α = 0.05.

Results

Participant flow

Three hundred and twelve patients with flu-like 
symptoms from 17 centers were screened. 
Among the 221 enrolled participants, 110 were 
allocated to the experimental group; one was 
lost to follow-up, one did not take the medica-
tion and was lost to follow-up (dropout rate, 
1.82%), five were not included in the PPS 
(4.55%), and one was not included in the FAS 
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and SS datasets (0.91%). After excluding one 
patient who dropped out, the control group 
comprised 110 (0.9%) patients; all cases were 
included in the FAS and SS datasets. No statis-
tically significant differences in dropout or 
rejection rates were noted between the groups. 
The number of cases included in the FAS for 
both groups was higher than the minimum 
required sample size according to statistical 
calculations (Figure 1).

Baseline data

The demographics and baseline characteris- 
tics of the participants included in the FAS are 
presented in Table 1. The groups had no sig- 
nificant differences in baseline demographi- 

cs, disease duration, pre-con-
sultation medication, axillary 
temperature, influenza virus 
type, or TCM syndrome score. 
Regarding the PPS, the gro- 
ups had no significant differ-
ences in the baseline in- 
dicators.

Primary outcomes

Primary outcome measure-
ments of efficacy: The FAS 
survival analysis indicated 
that the time to complete 
fever remission was similar  
in both groups: 30 (18.00, 
42.00) h and 30 (24.00, 
36.00) h for the oseltamivir 
and CSTR groups, respective- 
ly (P = 0.4776; Figure 2A). Fur- 
thermore, according to the 
PPS survival analysis, the  
time to complete fever remis-
sion was similar: 30 (18.00, 
42.00) h and 30 (24.00, 
36.00) h for the oseltamivir 
and CSTR groups, respectively 
(P = 0.3119; Figure 2B).

The survival analysis also 
revealed that, in the FAS, the 
time to the remission of main 
clinical symptoms (fever, cou- 
gh, and sore throat) was  
not significantly different be- 
tween the control, 48 (30.00, 
78.00) h, and the experimen-

tal groups, 42 (36.00, 66.00) h (P = 0.2066; 
95% confidence interval (CI) [-3.6895, 8.2216]; 
Figure 3A). As the lower limit of CI was greater 
than -12, the CSTR treatment was not inferior 
to that using oseltamivir. Additionally, the time 
to symptom remission with CSTR was shorter 
than that with oseltamivir (Table 2). Fur- 
thermore, the time to main clinical symptom 
remission was similar between the control, 48 
(30.00, 78.00) h, and experimental groups, 42 
(36.00, 66.00) h, according to the PPS an- 
alysis (P = 0.2164; Figure 3B).

Secondary outcome measurements of effi- 
cacy: Regarding the FAS and PPS, no signifi- 
cant differences were observed between the 
groups in the time to elicit antipyretic effects, 

Figure 2. Survival curves for time to complete fever remission (h). A. Full 
analysis set survival curves. B. Per-protocol set survival curves. Groups A 
and B correspond to the oseltamivir and chaishituire granule treatment 
groups, respectively.
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Figure 3. Survival curves for time to remission of main clinical symptoms 
(h). A. Full analysis set survival curves. B. Per-protocol set survival curves. 
Groups A and B correspond to the oseltamivir and chaishituire granule treat-
ment groups, respectively.

percentage and total dose of acetaminophen 
used, therapeutic efficacy for TCM syndrome 
score, single symptom (fever, cough, and sore 
throat) AUC, and the incidence of complications 
or severe/critical influenza. In the PPS, the 
3-day fever remission rate was higher in the 
CSTR group than in the oseltamivir group  
(100% vs. 94.55%, respectively, P = 0.0441); 
however, no difference was observed in the 
FAS. According to the FAS, the 3-day and 5-day 
sore throat remission rates were higher in the 
CSTR group (80.58% and 89.32%, respectively) 
than in the oseltamivir group (66.36% and 
77.57%, respectively) (P = 0.0198 for 3-day  
and P = 0.02245 for 5-day remission rates). 
According to the PPS, the 3-day and 5-day  
sore throat remission rates were higher in the 
CSTR group (81.82% and 89.90%, respectively) 

than in the oseltamivir group 
(66.04% and 77.36%, respec-
tively) (P = 0.0104 for 3-day 
and P = 0.0159 for 5-day 
remission rates) (Table 3).

Safety

In total, 27 participants expe-
rienced adverse events a total 
of 33 times during the trial. 
Among these, 14 participants 
in the oseltamivir group had 
adverse events 19 times, and 
13 in the CSTR group experi-
enced adverse events 14 ti- 
mes. No significant difference 
in the incidence of adverse 
events was observed between 
the two groups (P = 0.8567). 
Five participants experienced 
adverse reactions seven ti- 
mes. Three participants in the 
oseltamivir group experien- 
ced a reduction in total white 
blood cell (WBC) count, two of 
whom presented with reduced 
total neutrophil count (inci-
dence, 2.7%). Moreover, two 
participants in the CSTR gro- 
up experienced reduced WBC 
count (incidence, 1.83%). No 
significant difference existed 
in the incidence of adverse 
reactions between the groups 
(P = 1.0000). All the adverse 
reactions were mild and finally 

relieved or disappeared. None of the partici-
pants experienced adverse events that were 
too severe or led to withdrawal from the study.

Discussion

To our knowledge, this is the first clinical  
trial to demonstrate the effectiveness and 
safety of CSTR in influenza treatment. It is also 
a head-to-head trial of CSTR and oseltami- 
vir application. CSTR are a patented Chinese 
medicine; therefore, we combined Western 
medicine and TCM evaluation systems to 
assess its effectiveness and safety and innova-
tively set time to complete remission of fever 
and main clinical symptoms as the primary out-
comes. CSTR efficacy was comparable to that 
of oseltamivir regarding time to remission of 
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Table 2. Non-inferiority test for time to remission of the main clinical symptoms
Observed outcome Time 
to remission of main 
clinical symptoms

FAS PPS

Difference Lower limit of 
95% CI

Upper limit of 
95% CI Difference Lower limit 

of 95% CI
Upper limit of 

95% CI
Oseltamivir-CSTR, h -2.2661 -8.2216 3.6895 -2.4914 -8.4672 3.4844
CSTR-Oseltamivir, h 2.2661 -3.6895 8.2216 2.4914 -3.4844 8.4672
CI, confidence interval; CSTR, chaishituire granules; non-inferiority margin δ = -12; FAS, full analysis set; PPS, per-protocol set.

fever and other symptoms, time to elicit anti-
pyretic effects, extent of fever control (acet-
aminophen use), therapeutic efficacy for TCM 
syndrome, single symptom AUC, and incidence 
of complications and severe/critical diseases. 
Moreover, CSTR were more rapid and effective 
than oseltamivir in alleviating sore throat. CSTR 
had a good safety profile, a low incidence of 
adverse reactions, and no severe adverse 
events.

Chaihu performs anti-oxidative, anti-apoptotic, 
anti-inflammatory, antiviral, antipyretic, and 
liver- and kidney-protective functions. Its main 
active ingredients - saponins and flavonoids - 
exert antipyretic effects by positively regulating 
the body temperature via prostaglandin E2 and 
cyclic adenosine phosphate and inhibiting the 
synthesis and release of endogenous pyro- 
gens, such as tumor necrosis factors and 
β-endorphin. These ingredients also demon-
strate antiviral effects by inhibiting HBsAg, 
HBeAg, and HBV-DNA production during he- 
patitis B viral infection [24]. Jinyinhua and 
Lianqiao regulate the immune pathway related 
to influenza A (H1N1) viral infection. Jinyinhua 
primarily modulates matrix metalloproteina- 
se 3 activity, thereby increasing lymphocyte 
transformation and macrophage phagocytosis 
rates, whereas Lianqiao regulates protein 
kinase C-α activity [25]. These ingredients  
synergistically modulate the IL-2 and IL-8 sig-
naling pathways [25]. Therefore, the anti-
inflammatory, antiviral, immunomodulatory, 
and antipyretic effects of CSTR may be crucial 
in their therapeutic efficacy against influenza 
viral infection [22].

The time to complete fever remission using 
oseltamivir phosphate capsules was reportedly 
20-39 h [19, 26]. Similarly, here, the time to 
fever remission using oseltamivir phosphate 
capsules was 30 h, confirming its effective-
ness. The time to complete fever remission 
using CSTR and oseltamivir did not differ sig-

nificantly, indicating that the therapeutic effi-
cacy of both drugs was comparable. Another 
primary outcome was the time to remission of 
the main clinical symptoms. Here, patients 
receiving CSTR required a shorter time (42 h) 
than those receiving oseltamivir. Non-inferiority 
testing supported the result.

Participants were prohibited from taking other 
influenza antivirals or patented Chinese medi-
cine for a cold to exclude the effects of other 
concomitant drugs. However, acetaminophen 
was administered when their body tempera- 
ture was ≥38.5°C. In FAS and PPS, no signifi-
cant differences in the percentage of use or 
total doses of acetaminophen were observed 
between the groups, suggesting that CSTR and 
oseltamivir phosphate capsules have similar 
efficacy in fever control. However, in the PPS, 
the 3-day fever remission rate in the CSTR 
group was 100%, superior to that of the oselta-
mivir group (94.55%). This indicates that the 
antipyretic effects of CSTR were more rapid 
than those of oseltamivir. Furthermore, the 
3-day and 5-day sore throat remission rates of 
the CSTR group were higher than those of  
the oseltamivir group (14.22% and 11.75%, 
respectively), demonstrating that CSTR had a 
superior therapeutic efficacy in relieving sore 
throat. This may be because oseltamivir is an 
NAI primarily serving as an antiviral agent. 
Conversely, CSTR show antiviral effects along-
side immunomodulatory, anti-inflammatory, 
and antipyretic effects. Therefore, the latter 
exerts beneficial effects against influenza-
induced fever and local inflammation, with a 
specific advantage over oseltamivir phosphate 
capsules in treating localized sore throats.

CSTR comprise 10 Chinese medicinal ingredi-
ents, none of which have toxic components. 
Their percentages in the crude drug content are 
within a safe range. CSTR have been widely 
used in TCM clinical practice for over 20 years. 
Here, only two participants in the CSTR group 
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Table 3. Comparison of secondary outcome measurements

Secondary outcome measurement
FAS

p-value 
PPS

p-value
Oseltamivir (n = 111) CSTR (n = 109) Oseltamivir (n = 110) CSTR (n = 105)

Time to onset of antipyretic effects 2.50 (1.50, 3.00) 2.00 (2.00)* 0.0800 2.50 (1.50, 3.00) 2.00 (2.00)* 0.1443
Med (Q1, Q3), h
    Use of acetaminophen, n (%) 52 (46.85) 40 (36.70) 0.1270 51 (46.36) 39 (37.14) 0.1707
Total dose of acetaminophen use
    Mean (SD), g 0.73 (0.65) 0.79 (0.58) 0.3504 0.71 (0.63) 0.79 (0.58) 0.2218
Therapeutic efficacy for TCM syndrome 0.5320 0.6993
    n (missing) 110 (0) 108 (1) 110 (0) 105 (0)
    Cured, n (%) 67 (60.36) 69 (63.89) 67 (60.91) 66 (62.86)
    Markedly effective, n (%) 41 (36.94) 38 (35.19) 40 (36.36) 38 (36.19)
    Effective, n (%) 3 (2.70) 1 (0.93) 3 (2.73) 1 (0.95)
    Total effective rate, n (%) 111 (100) 108 (100) - 110 (100) 105 (100) -
Single symptom AUC
    Fever, Med (Q1, Q3) 45.50 (27.00, 79.50) 56.50 (32.50, 79.50) 0.5120 45.75 (27.00, 79.50) 54.50 (31.50, 72.00) 0.6873
    Cough, Med (Q1, Q3) 45.00 (18.00, 84.00) 48.00 (22.00, 77.00) 0.8049 45.00 (18.00, 84.00) 48.00 (21.00, 75.00) 0.8100
    Sore throat, Med (Q1, Q3) 48.00 (24.00, 78.00) 45.00 (27.00, 78.00) 0.5283 48.00 (24.00, 78.00) 45.00 (27.00, 80.00) 0.5572
Incidence of complications and severe/critical influenza 0.3206 -
    Occurred, n (%) 1 (0.9) 0 (0) 0 (0) 0 (0)
    Not occurred, n (%) 110 (99.1) 109 (100) 110 (0) 105 (100)
Remission rate of main symptoms, n (%)
    3-day fever 105 (94.59) 108 (99.08) 0.1305 104 (94.55) 105 (100) 0.0441
    5-day fever 111 (100) 109 (100) - 110 (100) 105 (100) -
    3-day cough 54 (56.25) 62 (66.67) 0.1414 54 (56.84) 60 (67.42) 0.1399
    5-day cough 71 (73.96) 69 (74.19) 0.9706 71 (74.74) 66 (74.16) 0.9282
    3-day sore throat 71 (66.36) 83 (80.58) 0.0198 70 (66.04) 81 (81.82) 0.0104
    5-day sore throat 83 (77.57) 92 (89.32) 0.0224 82 (77.36) 89 (89.90) 0.0159
AUC, area under the curve; CSTR, chaishituire granules; FAS, full analysis set; PPS, per-protocol set; Q1, lower quartile; Q3, upper quartile; SD, standard deviation; TCM, traditional Chinese medicine. *Indi-
cates Q3 is missing.
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experienced a reduced total WBC count, which 
was not significantly different from that in the 
oseltamivir group. Importantly, no severe ad- 
verse events that led to withdrawal from the 
study were reported, indicating that CSTR were 
safe for influenza treatment.

Here, we combined Western medicine and  
TCM evaluation systems to assess the effec-
tiveness and safety of a patented Chinese 
medicine in influenza treatment. However, this 
study has limitations. First, throat swabs were 
tested only during the screening period, and 
follow-up tests were not performed to detect 
the changes in influenza antigen expression in 
the throat swabs during and after treatment. 
Therefore, evaluating the clearance effect of 
CSTR on the influenza virus was impossible. 
Second, based on the TCM theory of CSTR, the 
included participants were required to meet  
the syndrome differentiation criteria for the 
TCM syndrome of “Wind-Heat Invading the  
Wei-Exterior”. However, we did not examine 
whether CSTR and oseltamivir were effective 
for patients with influenza who did not meet  
the TCM criteria. Finally, the classification crite-
ria for TCM syndrome scores and the criteria  
for the therapeutic efficacy against TCM syn-
drome were quantified based on modern 
medicinal practices (Table S1). Using such qual-
itative criteria remains controversial, as it is 
inaccurate for quantifying TCM symptoms.

Conclusions

This study demonstrated the similar therapeu-
tic efficacy of CSTR and oseltamivir regarding 
remission of fever and main clinical symptoms, 
time to elicit antipyretic effects, degree of  
fever control, therapeutic efficacy for TCM syn-
drome, single symptom AUC, and incidence of 
complications and severe/critical diseases. 
CSTR were more effective than oseltamivir in 
relieving pharyngalgia and reducing the fever 
remission rate. Additionally, using CSTR was 
safe; therefore, it could be an alternative thera-
py for influenza. However, further evidence-
based medicine is required to demonstrate the 
effectiveness and safety of CSTR in influenza 
treatment.
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Table S1. Classification criteria for TCM syndrome score [2019 Chinese guidelines for influenza (Na-
tional Health Commission of the People’s Republic of China, 2019)]
Primary symptom 0 point 2 points 4 points 6 points
Fever (maximum axillary 
temperature 24 h before 
consultation)

≤37.2°C 37.3°C-37.9°C 38°C-39°C >39°C

Sore throat No Mild pharyngeal  
hyperemia, absent or mild 
pain

Pharyngeal hyperemia 
and edema, obvious pain 
when swallowing 

Pharyngeal hyperemia and 
edema, severe sore throat, and 
difficulty swallowing 

Slight sweating No Yes - -
Secondary symptom 0 point 2 points 4 points 6 points
Headache No Mild and intermittent 

headache 
Moderate and continuous 
headache

Severe headache, unable to 
work

Nasal congestion No Mild nasal congestion does 
not affect breathing

Nasal congestion with 
stridor

Severe nasal congestion with 
mouth breathing

Fatigue No Fatigue and poor vigor, but 
can continue daily activities 
and work

Mental fatigue, general 
weakness, barely able to 
continue daily activities

Severe mental and physical 
fatigue, difficulty in continuing 
daily activities

Cough No Occasional coughing Intermittent coughing Frequent coughing
Muscle or joint pain No Mild pain Pain Severe pain, difficulty in flexion 

and extension


