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Abstract:

Objective Patients in whom coronavirus disease 2019 (COVID-19) was suspected or confirmed between
January 1, 2020, and October 31, 2021, were enrolled from Japanese hospitals in this multicenter, retrospec-
tive, observational study.

Methods Data on the treatment administered (including conventional and Kampo medicine) and changes in
common cold-like symptoms (such as fever, cough, sputum, dyspnea, fatigue, and diarrhea) were collected
from their medical records. The primary outcome was the number of days without a fever (with a body tem-
perature <37°C). The secondary outcomes were symptomatic relief and the worsening of illness, defined as
the presence of a condition requiring oxygen inhalation. The outcomes of patients treated with and without
Kampo medicine were compared.

Patients We enrolled 962 patients, among whom 528 received conventional and Kampo treatment (Kampo
group) and 434 received conventional treatment (non-Kampo group).

Results Overall, after adjusting for the staging of COVID-19 and risk factors, there were no significant
between-group differences in the symptoms or number of days being afebrile. After performing propensity
score matching and restricting the included cases to those with confirmed COVID-19 who did not receive
steroid administration and initiated treatment within 4 days from the onset, the risk of illness worsening was
significantly lower in the Kampo group than in the non-Kampo group (odds ratio=0.113, 95% confidence in-
terval: 0.014-0.928, p=0.0424).

Conclusion Early Kampo treatment may suppress illness worsening risk in COVID-19 cases without steroid
use. Further randomized controlled studies are needed to confirm the clinical benefit of Kampo medicine for
COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
was discovered in Wuhan, Hubei, China, in late 2019 (1).
As of December 2021, more than 285 million cases of
COVID-19 have been identified worldwide, with more than
5.42 million deaths recorded (2). The COVID-19 pandemic
remains the world’s largest public health problem, and a va-
riety of infection control measures, such as vaccination,
SARS-CoV-2 infection detection, patient isolation, and the
development of treatment strategies, has continued (3).

The Centers for Disease Control and Prevention have re-
ported the following clinical manifestations of COVID-19
that appear 2-14 days after exposure to the virus: a fever,
chills, cough, dyspnea, fatigue, body aches, headache, loss
of taste or smell, sore throat, congestion or runny nose, nau-
sea or vomiting, and diarrhea (4). Approximately 80% of
patients in the mild-to-moderate stage recover; however, the
condition worsens in 20% of patients, who require hospitali-
zation and oxygen administration (5).

One of the key points of treatment is to alleviate the
symptoms and reduce the severity of COVID-19. Drug dis-
covery and drug repositioning efforts have been undertaken.
Anti-SARS-CoV-2 monoclonal antibodies and ribonucleo-

side analogs can be used in COVID-19 patients with mild-
to-moderate disease, but these clinical applications are of
limited applicability in patients with risk factors for severe
disease (6). COVID-19 treatment is still under development;
however, severe disease due to cytokine overreaction and
drug resistance due to mutant strains remains a challenge.

Traditional Japanese (Kampo) medicine was widely used
in Japan for the Spanish flu pandemic caused by the HIN1
influenza subtype virus from 1918 to 1920. Maoto granules,
a Kampo medicine formulated from four plants [Japanese
Pharmacopeia (JP) Ephedra Herb, JP Apricot Kernel, JP
Cinnamon Bark, and JP Glycyrrhiza Root], was shown to
relieve a fever faster than oseltamivir in a randomized con-
trolled trial (RCT) (7). Kampo medicine is now used to treat
common cold symptoms, bronchitis, and pneumonia under
the national health insurance system in Japan. We previously
reported that Kampo medicines, which are used for infec-
tions, have symptom-relieving, antiviral, anti-inflammatory,
immunomodulatory, and antioxidant activities (8, 9) and
may help alleviate the symptoms and suppress the worsen-
ing of COVID-19. Some case reports or case series of
COVID-19 successfully treated with Kampo medicine have
been reported (10, 11).

We therefore surveyed the actual treatment of patients
with mild-to-moderate COVID-19 in Japan and investigated
the clinical course, safety, and illness worsening after treat-
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ment with conventional and Kampo medicine via a multi-
center retrospective observational trial.

Materials and Methods

The study protocol was published in Traditional and
Kampo Medicine on December 22, 2020, with the title,
“Conventional and Kampo medicine in the treatment of
mild-to-moderate COVID-19: A multicenter, retrospective
observational study protocol by the Integrative Management
in Japan for Epidemic (IMJEDI  study-
observation)” (12).

Disease

Trial status

Protocol version 1.2 as of March 1, 2021
Recruitment start: January 1, 2020
Recruitment finish: October 31, 2021

Trial registration

The trial was registered with the University Hospital
Medical Information Network (UMIN) (Reservation No.
UMINO000041301) on August 4, 2020 (https://upload.umin.a
c.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000047163).

Ethical approval

The protocol was approved by the Certified Clinical Re-
search Review Board of Tohoku University (Sendai, Japan)
on July 20, 2020 (Certification No. 19728). The authors cer-
tify that this study received ethical approval from an appro-
priate ethics committee. All procedures were conducted in
conformance with the current version of the Declaration of
Helsinki, revised in 2013.

This research did not use samples or other materials ob-
tained from human subjects and consisted of purely aca-
demic research. Informed consent was obtained in an opt-
out manner. However, information about the research, in-
cluding its purpose, was made available to the public, and
the participants were allowed to refuse participation. Disclo-
sure of research-related matters was made by posting disclo-
sure materials on the website or hospital bulletin board of
each institution. The principal investigator or researcher re-
sponded to any inquiries.

Trial design

The Japanese Association for Infectious Diseases, Japa-
nese Respiratory Society, Japan Primary Care Association,
Japanese Society of Hospital Medicine, and the Japan Soci-
ety for Oriental Medicine cooperated by posting the research
collaboration on their websites. The study was designed as a
multicenter, retrospective observational study. It was per-
formed in collaboration with 23 medical facilities, including
7 university hospitals, 9 regional core hospitals, and 7 clin-
ics.

Participants

Outpatients and inpatients were recruited from Japanese

academic and non-academic hospitals. Patients were in-
cluded if they: had confirmed or suspected mild-to-moderate
COVID-19, were symptomatic, were 220 years old, were
able to communicate in Japanese, and were treated using
conventional and/or Kampo medicine and if the treatment
was administered according to the patient’s symptoms, clini-
cal stage of COVID-19, and the patient’s wishes.

The following criteria for symptomatic COVID-19 were
used to determine staging in Japan: mild stage, oxygen satu-
ration (SpO.) 296% with cough without dyspnea; moderate
stage I, SpO, 93-96% with dyspnea and pneumonia findings;
moderate stage II, SpO, <93%, and requiring oxygen ad-
ministration and treatment; and severe stage, requiring inten-
sive care or mechanical ventilation. The number of real-time
reverse transcription-polymerase chain reaction (RT-PCR)
tests that could be performed was limited from January to
August 2020 in Japan, so suspected cases of COVID-19
based on the physicians’ judgment of a fever, prolonged
symptoms, and exclusion following other tests were also en-
rolled in this study.

The exclusion criteria were as follows: patients with de-
mentia, psychosis, psychiatric symptoms, moderate stage II
or severe COVID-19, or those who were deemed unsuitable
for this study by a physician.

Treatments

The physicians in each collaborating institute treated pa-
tients and prescribed western and/or Kampo medicines
based on the patients’ symptoms and concerns. There was
no guidance for prescription. Kampo medicines are pre-
scribed based not simply on patients’ complaints, signs, and
symptoms but also on physical examinations, including ab-
dominal examination, tongue inspection, pulse examinations,
etc. However, as the extent of physical examinations in pa-
tients with COVID-19 was necessarily limited, prescription
of Kampo medicines was provided according to symptoms
in most cases.

Outcomes

The main outcome was the number of days without a fe-
ver (days with a body temperature <37°C). The secondary
outcome was the number of days without common cold-like
symptoms other than a fever (cough, dyspnea, fatigue, and
diarrhea). The incidence of illness worsening, defined as re-
quiring oxygen inhalation within 14 days of first visit, was
also evaluated as a secondary outcome.

Sample size

A target sample size of 1,000 patients was planned based
on the feasibility of the study. Since there are currently no
drugs available that have demonstrated efficacy for mild or
moderate COVID-19, and the efficacy of the symptomatic
drugs used in this study is unknown, the sample size was set
to the number of patients that could be treated in the outpa-
tient clinic of the collaborating medical institutions during
the study period.
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Figure 1.

Statistical analyses

For patient background factors, descriptive statistics were
calculated for continuous variables, and comparisons be-
tween the groups were performed using #-tests. For categori-
cal variables, the number of cases and proportions was cal-
culated, and between-group comparisons were performed us-
ing the y* test. For the primary endpoint, for each group, we
estimated the Kaplan-Meier survival curves of days to symp-
tomatic relief (fever), calculated the point estimates of the
median survival and 95% confidence interval (CI), and com-
pared the results between the groups using the log-rank test.

The secondary endpoint, i.e. common cold-like symptoms
other than a fever (cough, dyspnea, fatigue, and diarrhea),
was analyzed in the same way as the primary endpoint.
Point estimates of the proportion of severe disease requiring
oxygen administration during hospitalization up to Day 14
from the date of consultation and the difference between the
groups were estimated as secondary endpoints. The y* test
was used for group comparisons. Since the severity of the
disease reportedly varies with age and comorbidities (4), a
complementary analysis was also considered. We used a
Cox proportional hazard model to adjust for the age, body
mass index (BMI), days from the COVID-19 onset to hospi-
tal visit, diabetes mellitus, hypertension, dyslipidemia, car-
diovascular disease, respiratory disease, renal dysfunction,
cancer, smoking habit, COVID-19 stage at the first visit,
white blood cell (WBC) count, lymphocyte count, C-reactive

@=373)

Confirmed COVID-19
cases without Steroid

(0=329)

Trial flowchart. COVID-19: coronavirus disease 2019

protein (CRP) level, and lactate dehydrogenase (LDH) level
for group comparisons of days to symptomatic relief. In ad-
dition, we used a logistic regression model to adjust for the
COVID-19 stage at the first visit for group comparisons of
the proportion of cases with severe disease requiring oxygen
administration.

We also performed propensity score matching to adjust
possible confounders. Propensity scores were calculated as
the probability of treatment using Kampo medicines based
on the age, BMI, days from the COVID-19 onset to hospital
visit, diabetes mellitus, hypertension, dyslipidemia, cardio-
vascular disease, respiratory disease, renal dysfunction, can-
cer, smoking habit, COVID-19 stage at the first visit, WBC
count, lymphocyte count, and CRP and LDH level. One-to-
one greedy nearest neighbor matching method was used.

Statistical analyses were performed using SAS software
(ver. 9.4; SAS Institute, Cary, USA).

Results

Patient characteristics

A flowchart of the trial is presented in Fig. 1. A total of
962 patients with COVID-19 (717 confirmed and 245 sus-
pected) were included. Among the 962 total patients, 528 re-
ceived Kampo medicine (Kampo group; Kampo medicine
treatment with or without conventional treatment), and 434
received conventional treatment (non-Kampo group; conven-
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Table 1. Demographic and Clinical Characteristics of the Participants at the Baseline.
Characteristics Overall (n=962)  Kampo group (n=528) Non-Kampo group (n=434) p value
Gender 0.0140
Male; n (%) 533 (55.46) 274 (51.89) 259 (59.82)
Female; n (%) 428 (44.54) 254 (48.11) 174 (40.18)
Age; mean (SD), years 48.83 (17.08) 46.43 (16.05) 51.74 (17.84) <.0001
Height; mean (SD), cm 164.61 (9.32) 164.56 (9.12) 164.67 (9.56) 0.8630
Body weight; mean (SD), kg 65.9 (15.6) 66.15 (15.58) 65.62 (15.63) 0.6208
Body mass index; mean (SD) 24.15 (4.61) 24.31 (4.75) 23.97 (4.45) 0.3010
Body mass index category 0.4197
<18.5;n (%) 67 (8.1) 35(7.9) 32 (8.2)
>18.5to <25; n (%) 463 (55.7) 236 (53.3) 227 (58.4)
>25 to <30; n (%) 217 (26.1) 122 (27.5) 95 (24.4)
230; n (%) 85 (10.2) 50 (11.3) 35(9.0)
Risk factors
Diabetes mellitus; n (%) 101 (10.5) 55 (10.42) 46 (10.6) 0.9268
Hypertension; n (%) 179 (18.61) 88 (16.67) 91 (20.97) 0.0881
Dyslipidemia; n (%) 120 (12.47) 66 (12.5) 54 (12.44) 0.9785
Cardiovascular disease; n (%) 60 (6.24) 32 (6.06) 28 (6.45) 0.8029
Respiratory disease; n (%) 82 (8.52) 40 (7.58) 42 (9.68) 0.2454
Renal dysfunction; n (%) 21 (2.18) 6(1.14) 15 (3.46) 0.0143
Cancer; n (%) 35 (3.64) 14 (2.65) 21 (4.84) 0.0714
Smoking habit; n (%) 311 (32.33) 153 (28.98) 158 (36.41) 0.0142
Days from onset to visit; mean (SD), days 5.87 (4.07) 6.03 (4.47) 5.67 (3.51) 0.1716
Days from onset to visit 0.3875
within 7 days; n (%) 683 (72.0) 374 (71.5) 309 (72.5)
from 8 to 14 days; n (%) 238 (25.1) 130 (24.9) 108 (25.4)
over 15 days; n (%) 28 (3.0) 19 (3.6) 9 (21)
Symptoms
Fever; n (%) 688 (71.52) 339 (64.2) 349 (80.41) <.0001
Chill; n (%) 61(6.34) 47 (8.9) 14 (3.23) 0.0003
Sweating; n (%) 29 (3.01) 27 (5.11) 2 (0.46) <.0001
Fatigue; n (%) 385 (40.02) 195 (36.93) 190 (43.78) 0.0310
Headache; n (%) 243 (25.26) 143 (27.08) 100 (23.04) 0.1511
Joint pain; n (%) 94 (9.77) 64 (12.12) 30 (6.91) 0.0068
Runny nose; n (%) 149 (15.49) 88 (16.67) 61 (14.06) 0.2653
Nasal obstruction; n (%) 127 (13.2) 102 (19.32) 25 (5.76) <.0001
Pharyngeal pain; n (%) 261 (27.13) 163 (30.87) 98 (22.58) 0.0040
Thirst; n (%) 26 (2.7) 23 (4.36) 3 (0.69) 0.0005
Cough; n (%) 564 (58.63) 298 (56.44) 266 (61.29) 0.1285
Sputum; n (%) 190 (19.75) 109 (20.64) 81 (18.66) 0.4427
Dyspnea; n (%) 163 (16.94) 93 (17.61) 70 (16.13) 0.5413
Chest pain; n (%) 58 (6.03) 52 (9.85) 6 (1.38) <.0001
Nausea and/or vomiting; n (%) 53 (5.51) 36 (6.82) 17 (3.92) 0.0497
Diarrhea; n (%) 117 (12.16) 74 (14.02) 43 (9.91) 0.0524
Taste disorder; n (%) 231 (24.01) 139 (26.33) 92 (21.2) 0.0639
Smell disorder; n (%) 244 (25.36) 158 (29.92) 86 (19.82) 0.0003
Physical findings
Body temperature; mean (SD), °C 37.2 (0.84) 37.04 (0.78) 37.41 (0.87) <.0001
Pulse rate; mean (SD), beats/min 85.82 (15.09) 84.69 (14.86) 87.03 (15.25) 0.0225
Respiratory rate; mean (SD), beats/min 17.51 (3.06) 17.13 (2.76) 17.73 (3.21) 0.0587
Systolic blood pressure; mean (SD), mmHg 128.97 (19.4) 128.62 (20.19) 129.27 (18.7) 0.6602
Diastolic blood pressure; mean (SD), mmHg 81.47 (13.59) 80.77 (13.53) 82.08 (13.62) 0.2009
SpO»; mean (SD), % 97.13 (1.4) 97.19 (1.34) 97.07 (1.47) 0.2294
Blood sampling test
WBC count; mean (SD), /uL 5,203.97 (2,043.79)  5,193.47 (2,029.54) 5,213.97 (2,059.91) 0.8918
Lymphocyte count; mean (SD), /uLL 1,303.44 (700.30) 1,396.25 (850.07) 1,200.78 (492.51) 0.0002
CRP; mean (SD), mg/dL 2.26 (3.34) 1.66 (2.42) 2.82 (3.94) <.0001
LDH; mean (SD), U/L 220.46 (110.47) 208.46 (65.78) 231.38 (138.4) 0.0052
Chest X-ray or CT findings; positive (%) 460 (63.8) 192 (54.70) 268 (72.43) <.0001
COVID-19 stage at the first visit <.0001
Mild stage, n (%) 471 (49.84) 314 (61.33) 157 (36.26)
Moderate stage I, n (%) 474 (50.16) 198 (38.67) 276 (63.74)
Medication
Antipyretics, general common cold medicines; n (%) 642 (66.7) 296 (56.1) 346 (79.72) <.0001
Antitussive, expectorant; n (%) 294 (30.6) 147 (27.9) 147 (33.9) 0.0434
Antibiotics; n (%) 162 (16.8) 64 (12.1) 98 (22.6) <.0001
Favipiravir; n (%) 102 (10.6) 19 (3.6) 83 (8.6) <.0001
Remdesivir; n (%) 80 (8.3) 25 4.7) 55 (12.7) <.0001
Lopinavir and ritonavir; n (%) 13 (1.4) 12 (2.3) 1(0.2) 0.0063
Ciclesonide; n (%) 29 (3.0) 4(0.8) 25(5.8) <.0001
Nafamostat mesilate; n (%) 22 (2.3) 19 (3.6) 3(0.7) 0.0027
Steroid; n (%) 86 (9.0) 42 (8.0) 44 (10.1) 0.2375
Others; n (%) 16 (1.7) 7(1.3) 9(2.1) 0.3667

COVID-19: coronavirus disease 2019, CRP: C-reactive protein, CT: computed tomography, LDH: lactate dehydrogenase, SpO2: oxygen saturation,
WBC: white blood cell
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Figure 2. Kaplan-Meier survival curves of days without a fever.

tional treatment without Kampo medicine treatment). Among
the 717 confirmed patients, 344 received Kampo medicine,
and 373 received conventional treatment.

The patient characteristics are shown in Table 1. Patients
in the Kampo group were younger than those in the non-
Kampo group (46.4+16.1 vs. 51.7+17.8 years old, p<
0.0001). Regarding symptoms, there were significant differ-
ences between the Kampo and non-Kampo groups in the
percentage of patients with a fever (64.20% vs. 80.41%, p<
0.0001), chills (8.90% vs. 3.23%, p=0.0003), sweating
(5.11% vs. 0.46%, p<0.0001), fatigue (36.93% vs. 43.78%,
p=0.0310), joint pain (12.12% vs. 6.91%, p=0.0068), nasal
congestion (19.32% vs. 5.76%, p<0.0001), throat pain
(30.87% vs. 22.58%, p=0.0040), thirst (4.36% vs. 0.69%, p=
0.0005), chest pain (9.85% vs. 1.38%, p<0.0001), nausea or
vomiting (6.82% vs. 3.92%, p=0.0497), and smell disorder
(29.92% vs. 19.82%, p=0.0003). Regarding comorbidities
and lifestyle, there were significant differences between the
Kampo and non-Kampo groups in the percentage of patients
with renal dysfunction (1.14% vs. 3.46%, p=0.0143) and the
percentage of smokers (28.98% vs. 36.41%, p=0.0142). Sig-
nificant differences between the Kampo and non-Kampo
groups were also observed in physical signs, such as the fe-
ver value (37.04+0.78 vs. 37.41+£0.87°C, p<0.0001) and
pulse rate (84.69+14.86 vs. 87.03+15.25 beats/minute, p=
0.0225).

The percentage of patients with pneumonia findings on
X-ray imaging was significantly smaller in the Kampo group
than in the non-Kampo group (54.70% vs. 72.43%, p<
0.0001). Furthermore, COVID-19 staging was also different
between the groups (Kampo group: mild stage, 61.33% and
moderate stage, 38.67%; non-Kampo group: mild stage,
36.26% and moderate stage, 63.74%, p<0.0001). Regarding

laboratory findings, significant differences were noted be-
tween the Kampo and non-Kampo groups in lymphocyte
counts (1,401.45+£850.07 vs. 1,206.26+492.51, p=0.0002),
CRP (1.66+2.42 vs. 2.82+3.94 mg/dL, p<0.0001), and LDH
(209.22+65.22 vs. 223.57+71.58 U/L, p=0.0052). These re-
sults show differences in the background characteristics of
the two groups.

Conventional treatments such as antipyretic and analgesic
drugs, common cold drugs, antitussive and expectorant
drugs, and antibiotics, were prescribed to 79.92% of patients
in the Kampo group and 100.00% of those in the non-
Kampo group. Patients for whom the COVID-19 diagnosis
was confirmed received steroids both in the Kampo group (n
=308, 89.5%) and the non-Kampo group (n=329, 88.2%).

Primary endpoint

The Kaplan-Meier survival curves of the days without a
fever are shown in Fig. 2. The median number of days with-
out a fever was 4.0 when considering all patients as well as
when considering the patients in whom COVID-19 was con-
firmed.

In patients for whom COVID-19 was suspected or con-
firmed, the number of days without a fever was not signifi-
cantly different between the groups (Kampo vs. non-Kampo:
median days 4.0 vs. 4.0, p=0.1820). Among patients for
whom COVID-19 was confirmed, there was no significant
between-group difference in the number of days without a
fever (Kampo vs. non-Kampo: median 4.0 vs. 4.0 days, p=
0.3236); in this group, the number of days without a fever
was not significantly different between the groups for those
who did not receive steroids (Kampo vs. non-Kampo: me-
dian 3.0 vs. 4.0 days, p=0.8909).
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Figure 3. Kaplan-Meier survival curves of days until symptom relief. (A) Days to symptomatic re-

lief for cough. (B) Days to symptomatic relief for dyspnea. (C) Days to symptomatic relief for fatigue.

(D) Days to symptomatic relief for diarrhea.

Secondary endpoints

The Kaplan-Meier survival curves of days until recovery
of cough, dyspnea, fatigue, and diarrhea are shown in Fig. 3
(A-D, respectively). Overall symptomatic relief and the
comparison between the Kampo and non-Kampo groups are
listed in Table 2.

Cough

In patients for whom COVID-19 was suspected or con-
firmed, the number of days until symptomatic relief of
cough was 6.0, with no significant between-group difference
noted (Kampo: median: 6.0 days, 95% CI: 5.0-7.0 days;
non-Kampo: median: 6.0 days, 95% CI: 5.0-6.0 days; p=
0.6236). Among those in whom COVID-19 was confirmed,
the number of days until symptomatic relief of cough was
6.0, with no significant difference between the groups noted
(Kampo: median: 6.0 days, 95% CI: 5.0-7.0 days; non-
Kampo: median: 6.0 days, 95% CI: 5.0-7.0 days; p=0.5074).
Among COVID-19 patients who did not receive steroids, the
number of days until symptomatic relief of cough was 6.0,
with no significant between-group difference noted (Kampo:
median: 5.0 days, 95% CI: 5.0-6.0 days; non-Kampo: me-
dian: 6.0 days, 95% CI: 5.0-7.0 days; p=0.2370).

Dyspnea

In patients for whom COVID-19 was suspected or con-
firmed, the number of days until symptomatic relief of dysp-
nea was 4.0, with no significant between-group difference
noted (Kampo: median: 4.0 days, 95% CI: 3.0-5.0 days;
non-Kampo: median: 3.0 days, 95% CI: 2.0-4.0 days; p=
0.4427). The number of days until symptomatic relief of
dyspnea was 4.0 even when considering COVID-19 patients
alone, with no significant between-group difference noted
(Kampo: median: 4.0 days, 95% CI: 2.0-6.0 days; non-
Kampo: median: 3.5 days, 95% CI: 2.0-5.0 days; p=0.7761).
Among COVID-19 patients who did not receive steroids, the
number of days until symptomatic relief of dyspnea was 4.0,
with no significant between-group difference noted (Kampo:
median: 4.0 days, 95% CI: 2.0-6.0 days; non-Kampo: me-
dian: 3.0 days, 95% CI: 1.0-4.0 days; p=0.0930).

Fatigue

In patients for whom COVID-19 suspected or confirmed,
the number of days until symptomatic relief of fatigue was
4.0. This duration was significantly longer in the Kampo
group than in the non-Kampo group (Kampo: median: 5.0
days, 95% CI: 4.0-6.0 days vs. non-Kampo: median: 4.0
days, 95% CI: 3.0-5.0 days, p=0.0008); however, after ad-
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Table 2. Overall Symptom Relief and the Comparison between the Kampo and Non-Kampo Groups.

Symptom

Overall Kampo group

Non-Kampo

Adjusted for risk factors**
group

Target population

Number of recovered patients/number of patients Hazard  Lower Upper
p value* . p value
Number of days until recovery (95% CI) ratio 95% CL  95% CI
Fever
Total cases 619/644 297/313 322/331 0.1820  0.867 0.703 1.068  0.1794
4.0 (3.0-4.0) 4.0 (3.0-4.0) 4.0(---)
Confirmed COVID-19 514/535 224/236 290/299 03236 0.948 0.763 1.178  0.6280
cases 4.0(---) 4.0 (3.0-5.0) 4.0(---)
Confirmed COVID-19 444/460 194/203 250/257 0.8909 1.011 0.798 1280  0.9297
cases without steroid 4.0 (3.0-4.0) 3.0 (3.0-4.0) 4.0(-—)
Cough
Total cases 471/525 250/278 221/247 0.6236  0.885 0.693 1.130  0.3265
6.0 (5.0-6.0) 6.0 (5.0-7.0) 6.0 (5.0-6.0)
Confirmed COVID-19 361/402 166/181 195/221 0.5074  0.968 0.741 1264  0.8105
cases 6.0 (5.0-6.0) 6.0 (5.0-7.0) 6.0 (5.0-7.0)
Confirmed COVID-19 309/340 142/152 167/188 0.2370 1.113 0.835 1.486  0.4651
cases without steroid 6.0 (5.0-6.0) 5.0 (5.0-6.0) 6.0 (5.0-7.0)
Dyspnea
Total cases 131/146 75/83 56/63 0.4427  0.756 0.460 1243 0.2703
4.0 (3.0-4.0) 4.0 (3.0-5.0) 3.0 (2.0-4.0)
Confirmed COVID-19 104/116 55/60 49/56 0.7761 0.791 0.459 1362  0.3973
cases 4.0 (3.0-5.0) 4.0 (2.0-6.0) 3.5(2.0-5.0)
Confirmed COVID-19 83/89 44/48 39/41 0.0930  0.594 0.324 1.089  0.0920
cases without steroid 4.0 (2.0-5.0) 4.0 (2.0-6.0) 3.0 (1.0-4.0)
Fatigue
Total cases 322/353 152/175 170/178 0.0008  0.750 0.561 1.002  0.0513
4.0 (4.0-5.0) 5.0 (4.0-6.0) 4.0 (3.0-5.0)
Confirmed COVID-19 269/294 112/129 157/165 0.0059  0.803 0.592 1.091  0.1604
cases 5.0 (4.0-5.0) 5.0 (4.0-6.0) 4.0 (4.0-5.0)
Confirmed COVID-19 234/253 135/140 99/113 0.0021 0.783 0.562 1.090  0.1474
cases without steroid 4.0 (4.0-5.0) 5.0 (4.0-6.0) 4.0 (3.0-5.0)
Diarrhea
Total cases 96/101 61/65 35/36 0.9445 1.382 0.662 2.887  0.3894
3.0 (3.0-4.0) 3.0 (2.0-4.0) 4.0 (3.0-5.0)
Confirmed COVID-19 78/81 46/48 32/33 0.5849 1312 0.603 2859  0.4937
cases 3.0 (3.0-4.0) 3.0 (2.0-4.0) 4.0 (3.0-6.0)
Confirmed COVID-19 71/72 41/42 30/30 0.7930 1.658 0.709 3.881  0.2436
cases without steroid 3.0 (2.0-4.0) 3.0 (2.0-4.0) 3.5 (3.0-6.0)

COVID-19: coronavirus disease 2019
* Log-rank test between the Kampo and non-Kampo groups

*#Risk Factors: age, BMI: body mass index, days from onset to visit, diabetes mellitus, hypertension, dyslipidemia, cardiovascular disease, respiratory

disease, renal dysfunction, cancer, smoking habit, COVID-19 stage at the first visit, WBC count, lymphocyte count, CRP, LDH

justing for age, staging of COVID-19, and risk factors, the
difference was no longer significant (adjusted hazard ratio=
0.750, 95% CI: 0.561-1.002, p=0.0513). In those for whom
COVID-19 was confirmed, the number of days until symp-
tomatic relief of fatigue was 5.0. The recovery time was sig-
nificantly longer in the Kampo group than in the non-
Kampo group (Kampo: median: 5.0 days, 95% CI: 4.0-6.0
days vs. non-Kampo: median: 4.0 days, 95% CI: 4.0-5.0
days, p=0.0059); however, after adjusting for age, staging of
COVID-19, and risk factors, the difference was no longer
significant (adjusted hazard ratio=0.803, 95% CI: 0.592-

1.091, p=0.1604). Among COVID-19 patients who were not
administered steroids, the number of days until symptomatic
relief of fatigue was 4.0. The recovery time was signifi-
cantly higher in the Kampo group than in the non-Kampo
group (Kampo: median: 5.0 days, 95% CI: 4.0-6.0 days vs.
non-Kampo: median: 4.0 days, 95% CI: 3.0-5.0 days, p=
0.0021); however, after adjusting for age, staging of
COVID-19, and risk factors, the difference was no longer
significant (adjusted hazard ratio=0.783, 95% CI: 0.562-
1.090, p=0.1474).
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Table 3. The Results of Illness Worsening to Respiratory Failure Compared between the Groups after Ad-

justing for Stage, Treatment Initiation within 4 Days from the Onset, and Propensity Score Matching.

Target population

Non-Kampo
Kampo group
Subgroup group Odds  Lower Upper p value
Number of illness worsened patients/ ratio  95% CI 95% CI
number of patients
Total cases
Overall 36/502 65/423 0.425 0.277 0.654 <.0001
Adjusted for stage 35/488 65/422 0.566 0.361 0.887 0.0129
Adjusted for stage/started treatment 13/194 34/168 0.377 0.187 0.760 0.0064
within 4 days from the onset
PS matching*/started treatment 5/82 15/82 0.290 0.100 0.840 0.0226
within 4 days from the onset
Confirmed COVID-19 cases
Overall 29/325 63/364 0.468 0.293 0.748 0.0015
Adjusted for stage 29/321 63/363 0.642 0.395 1.046 0.0751
Adjusted for stage/started treatment 11/133 33/154 0.428 0.201 0.913 0.0280
within 4 days from the onset
PS matching*/started treatment 5/78 11/78 0.417 0.138 1.263 0.1220
within 4 days from the onset
Confirmed COVID-19 cases without steroid

Overall 15/289 41/320 0.373 0.202 0.689 0.0016
Adjusted for stage 15/285 41/319 0.543 0.288 1.026 0.0600
Adjusted for stage/started treatment 3/112 22/136 0.193 0.055 0.680 0.0105
within 4 days from the onset
PS matching*/started treatment 1/74 8/74 0.113 0.014 0.928 0.0424

within 4 days from the onset

*Propensity scores were calculated based on age, BMI, days from onset to visit, diabetes mellitus, hypertension, dyslipidemia, cardiovas-

cular disease, respiratory disease, renal dysfunction, cancer, smoking habit, COVID-19 stage at the first visiting, WBC count, lymphocyte

count, CRP, LDH

Diarrhea

In patients for whom COVID-19 was suspected or con-
firmed, the number of days until symptomatic relief of diar-
rhea was not significantly different between the groups
(Kampo: median: 3.0 days, 95% CI: 2.0-4.0 days; non-
Kampo: median: 4.0 days, 95% CI: 3.0-5.0 days; p=0.9445).
When considering cases wherein COVID-19 was confirmed,
the number of days until symptomatic relief of diarrhea was
also not significantly different between the groups (Kampo:
median: 3.0 days, 95% CI: 2.0-4.0 days; non-Kampo: me-
dian: 4.0 days, 95% CI: 3.0-6.0 days; p=0.5849). Among the
COVID-19 patients who did not receive steroids, the number
of days until symptomatic relief of diarrhea was 4.0, with
no significant between-group difference noted (Kampo: me-
dian: 3.0 days, 95% CI: 2.0-4.0 days; non-Kampo: median:
3.5 days, 95% CI: 3.0-6.0 days; p=0.7930).

Illness worsening

The comparison of the rates of illness worsening to respi-
ratory failure between the groups after adjusting for stage,
treatment initiation within four days from the onset, and
propensity score matching is shown in Table 3.

Among patients for whom COVID-19 was suspected or
confirmed, the proportion of patients experiencing illness
worsening to the point that they required oxygen administra-

tion was 10.9% overall, 7.2% in the Kampo group, and
15.4% in the non-Kampo group. The difference between the
groups was not statistically significant; however, after ad-
justing for the COVID-19 stage at the first visit, the risk of
illness worsening was found to be lower in the Kampo
group than in the non-Kampo group (adjusted odds ratio=
0.566, 95% CI 0.361-0.887, p=0.0129). Among those for
whom COVID-19 was confirmed, the proportion of patients
experiencing illness worsening to the point that they re-
quired oxygen administration was 13.4% (overall), 8.9%
(Kampo group), and 17.3% (non-Kampo group). The differ-
ence between the groups was statistically significant (p=
0.0012); however, after adjusting for the COVID-19 stage at
the first visit, the risk of illness worsening was found to be
lower in the Kampo group than in the non-Kampo group
(adjusted odds ratio=0.642, 95% CI: 0.395-1.046, p=
0.0751). Furthermore, in patients who started treatment
within 4 days of the onset, the risk of illness worsening was
significantly lower in the Kampo group than in the non-
Kampo group (adjusted odds ratio=0.428, 95%: confidence
interval: 0.201-0.913, p=0.028). After performing propensity
score matching and restricting the included cases to those
with confirmed COVID-19 who did not receive steroid ad-
ministration and who initiated treatment within 4 days from
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Table 4. Kampo Medicines Prescribed
in the Kampo Group (n=528).

Name of the Kampo medicine n (%)
Shosaikotokakikyosekko 246 (46.59)
Kakkonto 225 (42.61)
Makyokansekito 74 (14.02)
Goreisan 44 (8.33)
Gokoto 41 (7.77)
Hochuekkito 40 (7.58)
Bakumondoto 25 (4.73)
Shosaikoto 22 (4.17)
Maoto 21 (3.98)
Kikyosekko 19 (3.6)
Saireito 17 (3.22)
Saibokuto 15 (2.84)
Jinsoin 9(1.7)
Shoseiryuto 8 (1.52)
Kososan 4 (0.76)
Maobushisaishinto 4 (0.76)
Others 183 (34.66)

the onset, the risk of illness worsening was also significantly
lower in the Kampo group than in the non-Kampo group
(odds ratio=0.113, 95% confidence interval: 0.014-0.928, p=
0.0424).

Kampo medicines

The list of Kampo medicines prescribed to the patients is
shown in Table 4. The top five prescriptions were for sho-
saikotokakikyosekko (SSKKS), kakkonto (KT), makyokan-
sekito, goreisan, and gokoto. SSKKS and KT are frequently
used in combination.

Safety

No adverse events related to treatments for COVID-19
were reported.

Discussion

The present study showed the clinical treatment course of
conventional and Kampo medicines in patients with mild- to
moderate-stage COVID-19. The cases were collected from
23 medical facilities in Japan, thus well demonstrating the
situation in the clinical setting of COVID-19.

The median time until fever improvement was 4.0 days,
and the total rate of illness worsening was 10.92% in pa-
tients with mild- and moderate-stage COVID-19. In Japan,
COVID-19 vaccination in elderly individuals started in April
2021 and was then gradually expanded to middle-aged to
young adults. Most patients included in this study were
therefore not vaccinated. Placebo data in prior RCTs have
shown a median time until symptom improvement of 12 to
14 days (13, 14) and a rate of illness worsening of 5.0% to
8.3% (13, 15). However, the inclusion criteria of each study
were different. Furthermore, the prevalent SARS-CoV-2
variant and vaccination status in other countries can influ-

ence the clinical course of the illness. These data therefore
cannot be simply compared.

In our study, there was no significant difference in symp-
tomatic relief with or without the administration of Kampo
medicine, implying that subjective symptoms can be con-
trolled with Kampo or conventional treatments. In patients
with a confirmed COVID-19 diagnosis, the rate of illness
worsening to the point that a patient required oxygen ad-
ministration was lower in the Kampo group than in the non
Kampo group. However, there were marked differences in
staging between the groups. Additional analyses performed
during the early treatment period (within four days of the
onset) showed that the risk of illness worsening was signifi-
cantly lower in the Kampo group than in the non-Kampo
group. After performing propensity score matching and re-
stricting the included cases to those of patients with con-
firmed COVID-19 who did not receive steroid administra-
tion and initiated treatment within four days from the onset,
the risk of illness worsening was also found to be signifi-
cantly lower in the Kampo group than in the non-Kampo
group. These results suggest that, in addition to aiding
symptomatic relief, early treatment with Kampo medicine
may help prevent the progression of the disease in patients
with mild-to-moderate COVID-19 without steroids.

In Japan, the use of several drugs is permitted to treat
COVID-19 (6), including casirivimab plus imdevimab to
treat mild-to-moderate disease in high-risk patients (16, 17)
and remdesivir (18), Dbaricitinib (19), and dexametha-
sone (20) to treat moderate-to-severe disease. The use of
dexamethasone was shown to result in lower mortality rates
among those who received either mechanical ventilation or
oxygen administration but not among those who did not re-
ceive respiratory support (21). The Guide to Medical Treat-
ment for COVID-19 in Japan recommends steroid use for
hospitalized patients who require oxygen therapy (6). De-
spite these treatments, no reduction in illness worsening and
mortality rate has been achieved because of the spread of
mutant SARS-CoV-2 variants. Stage progression to severe
COVID-19 is influenced by factors such as aging, cancer,
chronic obstructive pulmonary disease, chronic kidney dis-
ease, diabetes mellitus, hypertension, dyslipidemia, body
mass index >30, and smoking (22). Consequently, we ad-
justed the illness worsening rate for risk factors, excluding
patients who received steroids. This additional analysis
showed that the rate of illness worsening in the Kampo
group was lower than that in the non-Kampo group, imply-
ing that Kampo medicine may suppress illness worsening.

In 2022, molnupiravir and nirmatrelvir-ritonavir were per-
mitted for use as oral medicines for COVID-19 with some
risk factors. Molnupiravir is a ribonucleoside analogue with
antiviral activity against RNA viruses (23). In a double-
blind, randomized, placebo-controlled trial performed with
non-hospitalized adults diagnosed with COVID-19, rates of
COVID-19-related hospitalization or death were lower
among the patients who received molnupiravir than among
those who received a placebo (6.8% vs. 9.7%); however,
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molnupiravir is contraindicated in pregnant women, or else
contraception is needed in such women (24). Nirmatrelvir
has antiviral efficacy against SARS-CoV-2 with inhibiting
3CL protease. In non-hospitalized adult patients with
COVID-19 who had at least 1 characteristic or coexisting
condition associated with a high risk of progression to se-
vere disease, treatment with nirmatrelvir-ritonavir was ob-
served to have an efficacy of 88.9% in relative risk reduc-
tion of COVID-19-related hospitalization or death from any
cause at 28 days; however, it should be used with caution
due to the numerous drug interactions (25).

The combination of casirivimab and imdevimab (REGEN-
COV) and sotrovimab neutralize antibodies against SARS-
CoV-2. REGEN-COV is a co-package of two recombinant
anti-SARS-Cov-2 spike protein monoclonal antibodies de-
rived from human IgG1 (26). Intravenous REGEN-COV at a
dose of 1,200 mg reduced the risk of COVID-19-related
hospitalization or death (relative risk reduction of 71.7%)
and shorted the median time to resolution of COVID-19
symptoms (10 vs. 14 days) (27). In vitro, this antibody com-
bination was shown to minimize the likelihood of rapid viral
escape (28). However, it was suggested that the Omicron
variant is resistant to REGEN-COV (29). Sotrovimab is a
neutralizing antibody derived from S309 that recognizes a
glycan epitope conserved in the Sarbecovirus subgenus;
therefore, it is thought to be less likely to develop resistance
to mutations (30, 31). Sotrovimab was found to be effective
in reducing the risk of hospitalization or death in patients
with mild to moderate COVID-19 with high risk in a multi-
center, double-blind trial (relative risk reduction 85%) (32).

Cases of COVID-19 treated with Kampo medicines have
already been reported. A case series of COVID-19-related
olfactory disorder, in which recovery was promoted by
Kampo medicine, was reported (33). The study showed that
KT and SSKKS are the most frequently used Kampo medi-
cines. Irie et al. also reported a case series of COVID-19 pa-
tients treated with KT combined with SSKKS (10, 11). In
the present study, the most frequently used Kampo medi-
cines were also KT and SSKKS, which were also used in
combination. KT is used to treat the common cold, fever,
headache, neck stiffness, and diarrhea. KT extract granules
for approved use in Japan contain a dried extract of seven
crude drugs: JP Pueraria Root, JP Jujube, JP Ephedra Herb,
JP Glycyrrhiza, JP Cinnamon Bark, JP Peony Root, and JP
Ginger. Conversely, SSKKS, which is composed of sho-
saikoto, platycodon root, and gypsum, is used for treating
pharyngeal tonsillitis. SSKKS extract granules for ethical
use contain a dried extract of nine crude drugs: JP Bupleu-
rum Root, JP Scutellaria Root, JP Ginseng, JP Pinellia Tu-
ber, JP Jujube, JP Ginger, JP Glycyrrhiza, JP Platycodon
Root, and JP Gypsum. We previously reported that KT com-
bined with SSKKS has pharmacological effects, including
antiviral, anti-inflammatory, immunomodulatory, and anti-
oxidant activities [8]. These prior studies and the additional
analysis in the present study suggest that Kampo medicine
may be effective against mild-to-moderate COVID-19 for

symptom recovery and to suppress illness worsening.

Regarding traditional medicine, the clinical efficacy of the
Chinese drug Qing Fei Pai Du Tang (QFPDT) has also been
reported. In their observational study, Wang et al. reported
that, among 98 patients treated with QFPDT for 9 days,
91.6% experienced relief from their major symptoms (34).
Zhang et al. reported that QFPDT administration is associ-
ated with a substantially reduced risk of in-hospital mortal-
ity in patients with COVID-19 (35). However, the efficacy
of QFPDT has been investigated only in observational stud-
ies; RCTs of QFPDT are therefore necessary. In the present
study, makyokansekito and gokoto were
prescribed. The components of crude drugs used in these
Kampo medicines are similar. Furthermore, similar composi-
tions of makyokansekito and gokoto are also included in
QFPDT. This can be considered to indicate a similarity be-
tween traditional Chinese and Kampo medicines in terms of
the treatment strategy against COVID-19.

There are 148 types of Kampo products that can be pre-
scribed under the national health insurance system in Japan.
The incidence of adverse reactions to Kampo medicines was
reported in the Japanese Adverse Drug Event Report data-
base (36). Adverse drug events with KT, which was the
most frequently used in the present study, included intersti-
tial pneumonia with an incidence of 0.10, liver disorders
with an incidence of 0.19, and pseudoaldosteronism with an
incidence of 0.03 per 100,000 patients. In the present retro-
spective study, no remarkable adverse events associated with
treatment for COVID-19 were reported. Since COVID-19-
related symptoms varied and the symptoms changed in the
spontaneous clinical course, the identification of symptoms
associated with drugs or COVID-19 was difficult. Further-
more, almost all patients were followed up via remote con-
sultation in the collaborating outpatient clinics, and although
physicians confirmed that the symptoms changed, they did
not follow up with blood sampling data.

Several limitations associated with the present study war-
rant mention. First, there was a limited number of RT-PCR
tests that could be performed. From January 2020 to August
2020, the number of tests was insufficient to screen patients
in Japan, so suspected COVID-19 cases were enrolled based
on the physicians’ judgment of a fever, prolonged symp-
toms, and exclusion by other tests. Second, this study was a
multicenter retrospective observational trial; thus, the data
were retrospectively registered. The background characteris-
tics in the Kampo and non-Kampo groups varied. The rela-
tionship between the treatment and outcomes was able to be
analyzed, but the level of proof of a cause-and-effect rela-
tionship elucidated via this design is considered to be poor.
Third, the available drugs, including approved and unap-
proved drugs, changed over time; therefore, they were not
uniform over the study period. Fourth, not all subtypes of
SARS-CoV-2 could be identified, so the influence of sub-
types could not be excluded. Fifth, as mentioned above, the
safety assessment was insufficient. Since this was an obser-
vational study, the interpretation of the results was prelimi-

also  well-
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nary and limited, RCTs are warranted to address these limi-
tations. The Japan Society for Oriental Medicine is an ongo-
ing multicenter RCT to demonstrate the efficacy and safety
of Kampo medicine for treating COVID-19 symp-
toms (37-39). In this RCT, KT and SSKKS have been se-
lected as interventional medicines. This study will provide
valuable information for COVID-19 treatment.

Importantly, Kampo medicine is inexpensive, which can
help reduce medical expenses and provide economic medical
benefits for flu patients (40). Furthermore, the product qual-
ity is highly controlled and is well-regarded internationally,
with very low variability in products (41). In pandemic situ-
ations where medical treatment and distribution are re-
stricted, Kampo medicine can be used inexpensively and
widely to aid in infection control. The findings of our study
also provide information that may guide drug repositioning
of Kampo medicine to further combat the pandemic before
the development of more vaccines and treatment drugs be-
come available.

Conclusion

We demonstrated the clinical course of patients with mild-
to moderate-stage COVID-19 who received treatment with
conventional and Kampo medicines. The number of days of
symptom relief was not significantly different between the
Kampo and non-Kampo groups; however, in patients with
confirmed COVID-19 who did not receive steroid treatment
and initiated treatment within four days from the onset, the
risk of illness worsening was significantly lower in the
Kampo group than in the non-Kampo group. More RCTs
are warranted to further evaluate the benefits of Kampo
medicine against COVID-19.
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