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Abstract: Objectives: Traditional Chinese medicine has been reported to be effective in the treatment of epidemic 
diseases. Here, we aimed to investigate the effects of combined therapy of Chinese and western medicine on coro-
navirus disease 2019 (COVID-19). Methods: A total of 60 patients diagnosed with COVID-19 were enrolled. Both 
the ordinary and severely affected patients were randomly divided into Groups A-C each with 10 cases each. The 
patients in Group A-C received Western medicine, Western medicine + traditional Chinese medicine, and Western 
medicine + traditional Chinese medicine + high dose of vitamin C, respectively. The time of disease recovery, symp-
toms disappearance, chest CT improvement, and tongue amelioration was recorded. Leukocyte, neutrophil and 
lymphocyte were monitored, as well as C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), procalitonin 
(PCT), inflammatory factors, partial pressure of oxygen and carbon dioxide (PaCO2) and oxygenation index (PaO2). 
Urinary tract stones, liver function, and other side-effects such as gastrointestinal dysfunction were also investi-
gated. Results: Traditional Chinese medicine enhanced the effect of Western medicine, including the reduction of 
CRP, ESR, PCT, and inflammatory factors, and the increase of leukocyte, neutrophil, and lymphocyte counts, and 
the improvement of respiratory rate, PaO2, PaCO2, and oxygenation index. Traditional Chinese medicine combined 
with high-dose Vitamin C therapy more effectively shortened the time of disease recovery, symptom disappearance, 
chest CT improvement, and tongue amelioration. Conclusions: a combined therapy of Western medicine, traditional 
Chinese medicine, and high dose of Vitamin C results in a most effective outcome in the treatment of COVID-19.
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Introduction

COVID-19 is a new coronavirus,that belongs to 
the genus B coronavirus like SARS-CoV and 
MERS-CoV. Both SARS-CoV and MERS-CoV 
have spread globally, and pose a major chal-
lenge to clinical management and a great thre- 
at to public health. Similar to SARS-CoV and 
MERS-CoV, COVID-19 has gradually become a 
threat to global public health [1]. In December 
2019, coronavirus disease 2019 (COVID-19) 

broke out. China has classified COVID-19 as a 
class B infectious disease, and has taken pre-
ventive and control measures based on class  
A infectious disease. The incubation period of 
the disease is generally 7 days, the longest is 
14 days, but there are some cases whose in- 
cubation period is 24 days. Ordinary clinical 
manifestations include fever, cough, and fati- 
gue [2-4]. So far, although China has announc- 
ed seven versions of trials and strategies for 
the diagnosis and treatment of the disease, the 
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Table 1. Demographic characteristics of patients with mild or severe COVID-19
Patients with mild COVID-19 Patients with severe COVID-19 Difference 

(95% CI)Group A Group B Group C Group A Group B Group C
Gender
    Male 4 5 6 5 6 5 P>0.05a

    Female 6 5 4 5 4 5
Age 47.7±8.9 50.2±9.6 47.9±10.1 46.1±9.2 49.0±7.1 50.3±9.5 P>0.05b

Symptom type
    Cold-dampness-stagnation type 5 6 5 3 4 3
    Epidemic virus closed lung type 4 4 5 3 2 3
    Internal closure and external release type 0 0 0 2 3 3
    Lung and spleen deficiency syndrome 1 0 0 2 1 1
a, Chi square test; b, One way ANOVA.

focus is still on symptomatic treatment, and 
there is no specific medicine for the treatment 
of infection.

After COVID-19 broke out, the National Chinese 
Medicine Rescue Team rushed to Wuhan to 
take over Wuhan Jinyintan Hospital and provide 
Chinese medical assistance. A total of eight 
patients diagnosed with COVID-19, including 6 
critically ill patients, were discharged from hos-
pital after treatment with Chinese medicine  
or integrated traditional Chinese and Western 
medicine. Obviously, traditional Chinese medi-
cine has played an important role in preventing 
and treating COVID-19. In fact, Chinese medi-
cine plays a unique role in the prevention and 
treatment of emerging infectious diseases. For 
example, Chinese medicine has showed clinical 
effects on severe acute respiratory syndrome 
(SARS), H7N9 avian influenza and Ebola virus 
disease (EVD) [5].

High dose vitamin C has been confirmed to 
have therapeutic effects on different types  
of viral diseases, such as viral pneumonia, 
Keshan disease, and viral myocarditis [6, 7]. In 
addition, it has been reported that co-treat-
ment with vitamin C and some Western medi-
cines can more effectively relieves some symp-
toms of COVID-19 than treatment with the 
Western medicines alone [8]. Vitamin C is not 
only a necessary nutrient, but also possesses 
anti-viral properties particularly in high concen-
trations. Therefore, Vitamin C is commonly rec-
ommended to as an adjunctive medicine in the 
treatment of some viral diseases.

In this study, we aim to analyze whether tradi-
tional Chinese medicine alone or in combina-
tion with high dose vitamin C can improve the 

therapeutic effect of Western medicine on 
COVID-19. The patients with COVID-19 received 
Western medicine, Western medicine + tradi-
tional Chinese medicine, or Western medicine 
+ traditional Chinese medicine + high dose of 
vitamin C, followed by the evaluation of thera-
peutic effects and safety. This study was sup-
posed to provide reference for the prevention 
and treatment of COVID-19.

Patients and methodology

Participants

We designed a prospective study. A total of 60 
patients were enrolled in this study between 1 
February and 29 February 2020, in Xi’an In- 
ternational Medical Center Hospital (Shaanxi 
Province, China). This study was approved by 
the Hospital Ethics Committee of Xi’an Inter- 
national Medical Center (No. 2020001) and 
the Chinese Ethics Committee of Clinical Tri- 
als (Registered number: ChiCTR2000032717). 
The criteria for severe or critical were defined 
by the “Diagnosis and Treatment Protocol for 
Novel Coronavirus Pneumonia (5th Interim 
Edition)” sponsored by the National Health 
Commission of the People’s Republic of China 
[9]. The types of traditional Chinese medicine 
syndrome include cold-dampness-stagnation 
type, epidemic-toxin-closed lung type, internal 
closed-out external prolapse type, and lung-
spleen-qi deficiency type. The detailed charac-
teristics of patients were described in Table 1.

The enrollment criteria were listed following.

1. Age more than or equal to 18 years old and 
less than 75 years old; 2. Patients with ordinary 
or severe pneumonia infected by the new coro-
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navirus; 3. Voluntarily signing written informed 
consent. 

The exclusion criteria were as follows.

1. Critically ill patients and patients with severe 
complications, those with shock, acute respira-
tory distress syndrome, and multiple organ fail-
ure; 2. Pregnant and lactating women; 3. Ac- 
cording to the researcher’s judgment, presen- 
ce of past or concurrent diseases may affect 
the patient’s participation in the trial or affect 
the outcome of the study, including: malignant 
diseases, autoimmune diseases, severe mal-
nutrition, liver and kidney diseases, blood dis-
eases, nervous system diseases, and endo-
crine diseases; currently suffering from dise- 
ases that seriously affect the immune system, 
such as: human immunodeficiency virus (HIV) 
infection, or blood system, or splenectomy, or- 
gan transplantation, etc.; 4. People with severe 
mental illness who cannot cooperate with clini-
cal trials.

The trial was discontinued according to the fol-
lowing criteria.

1. Voluntary patients who withdrew during the 
clinical trial; 2. Medical examination or clinical 
manifestations indicate disease progression, 
treatment failure, and deterioration; 3. Severe 
adverse reaction or events occuring with no  
significant improvement after the optimal  
medical treatment; The detailed reasons for 
the subject’s withdrawal from the study were 
recorded, and the adverse events were deter-
mined and followed up.

The elimination criteria were as below.

1. Those who did not meet the inclusion criteria 
after checking in the study because the initial 
inclusion information was not clear; 2. Any one 
of the exclusion criteria during the study; 3. 
Patients were unable to record information 
about their condition due to special circum-
stances during the study period; 4. Use of other 
special treatments due to changes in the condi-
tion during treatment.

Study method

Patients were randomized into ordinary A-C  
and severe A-C groups. Patients in group A 
received Western medicine. Patients in group B 
received Western medicine treatment and tra-

ditional Chinese medicine. Patients in group C 
received Western medicine treatment, tradi-
tional Chinese medicine, and high-dose vitamin 
C. Traditional Chinese medicine therapy includ-
ed the oral administration of herbal decoction, 
the fumigation of traditional Chinese medicine, 
plus vitamin C, and the oral administration of 
vitamin E capsule and folic acid. Vitamin E and 
folic acid are ordinary nutrients. This study br- 
ought them into traditional Chinese medicine 
for the purpose of the therapy.

Treatments

Western medicine standard therapy: All pa- 
tients received standard care according to the 
“Diagnosis and Treatment Protocol for Novel 
Coronavirus Pneumonia (5th Interim Edition) 
[9]”.

Traditional Chinese medicine therapy: Tradi- 
tional Chinese medicine based on the overall 
symptoms of COVID-19 patients was sug- 
gested to prescribe a prescription, including 
Qi-nourishing essence-replenishing decoction, 
Hu-Huang decoction, and Bai-Mu decoction. 
The components of Qi-nourishing essence-
replenishing decoction, Hu-Huang decoction, 
and Bai-Mu decoction were listed in Table 2. All 
herbs were obtained from Xi’an International 
Medical Center Hospital Pharmacy. The herbs 
in each prescription were mixed in 1000 mL of 
H2O, and decocted for 30 min. The supernatant 
was collected by high-speed centrifugation, fol-
lowed by concentration into 50 g.

Inhalation of Hu-Huang decoction and vitamin 
C was innovatively applied. In detail, 50 g of 
Hu-Huang decoction and 10 g of vitamin C  
were dissolved in 3000 mL of H2O2, the mix- 
ture was boiled into steam, and it was inhaled 
by the patients with an oxygen tube.

The patients took the traditional Chinese medi-
cine, vitamin E (200 mg each time, 3 times a 
day) and folic acid (10 mg each time, 3 times a 
day) tablets orally, and inhaled the steam of 
Hu-Huang decoction and vitamin C 30-40 min 
each time, 3-7 times a day.

Treatment with high-dose of Vitamin C: Vitamin 
C was administered intravenously at a dosage 
of 10 g/60 kg body weight twice a day, and 
meanwhile oral vitamin C therapy was adminis-
trated at a dosage of 3 g three times a day.
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Table 2. Standard formula of traditional Chinese medicine decoction
Qi-nourishing essence-replenishing decoction Hu-Huang decoction Bai-Mu decoction

Pharmaceutical Crude drug 
content Pharmaceutical Crude drug 

content Pharmaceutical Crude drug 
content

Astragalus mongholicus 30 g Coptis chinensis 20 g Pueraria lobata 15 g
Panax ginseng 15 g Rheum officinale 10 g Angelica dahurica 12 g
Glycyrrhiza uralensis 15 g Scutellaria baicalensis 10 g Magnolia sprengeri 9 g
Atractylodes macrocephala 10 g Atractylodes lancea 10 g Wrightia laevis 30 g
Pericarpium citri reticulatae 6 g Aster tataricus 10 g Forsythia suspensa 15 g
Angelica sinensis 10 g Houttuynia cordata 10 g Fritillaria thunbergii 12 g
Zizyphus jujuba 6 objects Taraxacum mongolicum 10 g
Zingiber officinale 9 pieces Polygonum cuspidatum 10 g
Bupleurum chinense 12 g Astragalus mongholicus 10 g
Cimicifuga dahurica 6 g

Clinical observation and data collection: Whe- 
ther the clinical outcomes were markedly im- 
proved was estimated based on the following 
criteria.

1. The time from illness onset to full recovery; 
2. The time for remission and disappearance of 
the main symptoms like fever, debilitation, and 
cough; 3. The timing and proportion of the  
conversion from positive results to negative 
results; 4. The remission time and the remis-
sion rate of the patients with advanced CT 
chest results; 5. The transformation rate of 
patients with normal symptoms changing to 
severe or critical symptoms; 6. Significant 
changes in the tongue color from purple or red 
to light, as well as tongue fur from yellow to 
white, thick to thin, and dry to slippery.

In addition, leukocyte content, and propor- 
tions of neutrophils and lymphocytes were 
monitored, as well as C-reactive protein (CRP), 
erythrocyte sedimentation rate (ESR), procali-
tonin (PCT), interleukin-6 (IL-6), IL-20, partial 
pressure of oxygen and carbon dioxide, and 
oxygenation index.

To evaluate the safety of the therapies in 
patients, other vital examinations were per-
formed to investigate urinary tract stones,  
liver function, and other side-effects such as 
gastrointestinal dysfunction.

Statistical analysis

Statistical analysis was done with IBM SPSS 
Statistics 21 software (IBM Corporation, Ar- 
monk, NY, USA). The data are presented as 
mean ± standard deviation (SD) if the test sta-

tistic followed a normal distribution, otherwise 
the data are presented as median (QR). Co- 
unted data are expressed as a proportion. To 
compare the differences between paired 
groups, if the data were in line with normality 
and the homogeneity of variance, the LSD  
test was used. If the data did not meet the 
homogeneity of variance, the Games-Howell 
test was used for analysis. If there was one or 
more groups in the data that did not follow nor-
mality, one-way analysis of variance (ANOVA) 
followed by Kruskal-Wallis test was used for 
analysis. Chi-square test was used for compari-
sons between taxonomic groups. P-value <0.05 
was significant.

Results

Demographic characteristics of patients with 
ordinary and severe COVID-19

In this study, a total of 60 patient who had 
received Western medicine standard therapy, 
traditional Chinese and Western, and high-
dose vitamin C therapy between 1 February 
and 29 February 2020, were screened. Of the 
60 subjects, 31 were males, and 29 females. 
The average age of the patients was from 
46.1±9.2 to 50.3±9.5 years. The patients 
included common cases (n=30) and severe 
cases (n=30). Patients were randomized into 
common A-C and severe A-C groups. Statisti- 
cal analysis indicated no significant difference 
among different groups in gender and age 
(P<0.05) (Table 1). According to the traditional 
Chinese medicine symptom, the patients were 
classified into three types, cold-dampness-sta- 
gnation type, epidemic virus closed lung type, 
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Table 3. Clinical characteristics of 60 patients with COVID-19 before and after treatment
Common patients Severe patients

Group A Group B Group C Group A Group B Group C
Disease recovery time (day) 9.11±1.25 8.20±1.14 7.00±0.94* 18.45±3.12 15.89±4.06 13.45±3.11*,#

Symptom disappearance time (day) 7.40±1.26 5.70±1.16* 4.10±0.88*,# 15.20±2.49 13.40±2.76* 10.20±1.75*,#

Viral clearance time (day) 7.50±0.97 6.30±0.95* 5.10±1.06*,# 15.10±2.38 11.30±4.03* 9.70±1.49*

Chest CT improvement time (day) 7.50±1.08 6.00±1.05* 5.30±1.83* 17.50±3.72 14.50±2.45* 11.00±3.06*,#

Tongue improvement time (day) 7.70±2.00 5.90±1.10* 4.50±0.97*,# 16.10±3.96 12.50±3.63* 11.80±2.87*

Asterisks indicated statistical comparisons to Group A (*P<0.05), and pound sign indicated statistical comparisons to Group B (#P<0.05). Com-
parison was carried out by the ANOVA followed by Kruskal-Wallis.

Figure 1. A-D. Axial CT images obtained from 4 male patients with COVID-19 showed bilateral ground-glass opacities 
prior to the Western medicine standard therapy, or the combined therapy of Chinese and Western, and high-dose 
vitamin C therapy. E-H. After the treatment, the patients showed improved chest CT images.

internal closure and external release type, and 
lung and spleen deficiency syndrome (Table 1).

Analysis of viral clearance after treatment

The average time of disease recovery for the 
common patients in Group A, was estimated to 
be 9.11 days, which was remarkably longer 
than that of patients in Group C (P<0.05); the 
severe patients in Group C showed shorter  
disease recovery time compared to that of the 
patients in Group A and Group B (both P<0.05) 
(Table 3). The mean symptom disappearance 
time of the common patients in Group C was 
found to be obviously different from that in 
Group A and Group B, of which the results  
were consistent in the severe patients (both 
P<0.05). The symptom disappearance time of 
the common patients and severe patients in 
Group B was significantly shorter than that of 
patients in Group A (Table 3). Moreover, the 
therapy used for the common patients and 

severe patients in Group B and Group C signifi-
cantly shortened the mean time of viral clear-
ance, chest CT improvement, and tongue 
improvement compared with the patients in 
Group A. The common patients receiving the 
therapy of Group C showed shorter period of 
viral clearance and tongue improvement, and 
the severe patients in Group C suggested  
shorter chest CT improvement time, compared 
to the patients of Group A (both P<0.05) (Table 
3).

As indicated in Figure 1A-D, 4 male patients 
with COVID-19 showed bilateral ground-glass 
opacities prior to the treatment. However, the 
patients showed improved chest CT images 
after the treatment (Figure 1E-H). In addition, 
the patients possessed purple or red tongue, 
yellow tongue fur, and thick coating before the 
treatment, as suggested in Figure 2A-D. The 
patients receiving the treatment showed a light 
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Figure 2. Tongue characteristics of patients with COVID-19. A-D. The patients showed purple or red tongue, yellow 
tongue fur, and thick coating on the tongue before the treatment. E-H. After the treatment, the patients indicated 
light tongue, white tongue fur, and thin coating on the tongue.

tongue, white tongue fur, and thin coating on 
the tongue (Figure 2E-H).

Analysis of changes in clinical observation and 
laboratory examinations

Before treatment, there was no significant dif-
ference in leukocyte count (Figure 3A), neutro-
phil proportion (Figure 3B), lymphocyte propor-
tion (Figure 3C), CRP (Figure 4A), ESR (Figure 
4B), PCT (Figure 4C), IL-6 (Figure 4D), IL-10 
(Figure 4E), respiratory frequency (Figure 5A), 
PaO2 (Figure 5B), PaCO2 (Figure 5C), and oxy-
genation index (Figure 5D), between the com-
mon patients and severe patients in Group A-C 
(both P>0.05). The common and severe pa- 
tients in Group B and Group C showed incre- 
ased leukocytes, neutrophils, and lymphocyte 
proportions, compared with that of Group A 
(both P<0.05) (Figure 3A-C). As for CRP, ESR, 
PCT, IL-6, and IL-10, the patients in Group B  
and Group C showed a decreasing trend in 
comparison to Group A, and the therapy used 
for the patients in Group C produced the best 
results among these three treatments (both 
P<0.05) (Figure 4A-E), which was further evi-
denced by the changes in respiratory rate, 
PaO2, PaCO2, and oxygenation index (both 
P<0.05) (Figure 5A-D).

Adverse events after treatment

During this study, no serious adverse reactions 
occurred in any patients. One severe patient 

developed mild dizziness, headache and dis-
comfort on the 5th day after treatment. After 
symptomatic treatment, the symptoms were 
relieved, and the evaluation did not affect the 
results of this study. The treatment of this 
patient was continued.

Discussion

‘Syndrome Differentiation and Treatment’, whi- 
ch is treatment according to syndrome differen-
tiation of patients, is one of the most important 
guidelines of traditional Chinese therapy. Most 
COVID-19 patients with fever have internal re- 
sistance to damp-heat. Based on the theory of 
traditional Chinese medicine, this study used 
Hu-Huang decoction, and Bai-Mu decoction to 
clear away heat and relieve the ‘fire’. Hu-Huang 
decoction is composed of multiple Chinese 
herbs, such as Houttuynia cordata, Scutella- 
ria baicalensis, Taraxacum mongolicum, Aster 
tataricus and Rheum officinale. It has been 
proved that Houttuynia cordata, Scutellaria 
baicalensis and Taraxacum mongolicum pos-
sess the ability to inhibit a variety of virus- 
es [10-12]. Scutellaria baicalensis, meanwhile, 
has anti-inflammatory effects, such as inducing 
G2/M cell cycle arrest of immune cells, sup-
pressing Th1 polarization and inhibiting the  
production of the inflammatory cytokines IL-1β, 
IL-6, IL-8, and TNF-α [13-15]. Aster tataricus not 
only suppresses inflammation in lung tissue, 
but also inhibits tracheal ring contraction and 
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Figure 3. Characteristics of leukocyte count, neutrophil proportion, and lym-
phocyte ratio in the patients with COVID-19 before and after treatment. (A) 
Leukocyte count, (B) neutrophil proportion, and (C) lymphocyte ratio were 
increased in the common and severe patients with COVID-19 after the treat-
ment. Bars in each column represent standard deviation. Asterisks indicate 
a statistical difference among common patients (*P<0.05 vs. group A) and 
severely affected patients (*P<0.05 vs. group A) after treatment. Compari-
son was carried out by the ANOVA followed by Kruskal-Wallis.

expands the trachea [16]. Taraxacum mongoli-
cum can suppress mucus hypersecretion by 
goblet cells in the airway [17]. In this study, 
after receiving traditional Chinese medicine 
treatment, the ESR, CRP, and PCT levels of or- 
dinary and severe patients were significantly 
reduced, and the treatment effects of group B 
and C were significantly better than those of 
group A. The method of aerosolized inhalation 

of traditional Chinese medi-
cine allows the bioactive com-
ponents of traditional Chinese 
medicine to be directly inhaled 
into the lungs through the 
respiratory tract of the patient 
in the form of steam, and di- 
rectly functions on the lesions, 
thereby improves the thera-
peutic effect.

The prescription of Bai-Mu 
decoction contains Angelica 
dahurica, Magnolia sprengeri, 
Forsythia suspense, Fritillaria 
thunbergii and other herbal 
medicines. Most of the com- 
ponents have been confirmed 
to have anti-inflammatory and 
anti-oxidant effects [18-20], 
which may be helpful to clear 
away heat and relieve the ‘fire’ 
of the patients. Of note, An- 
gelica dahurica can inhibit the 
production of IL-6 and weaken 
its biological activity in the 
human body [21, 22]. In this 
study, traditional Chinese med-
icine enhanced the effect of 
Western medicine on decreas-
ing the levels of IL-6 in both 
ordinary and severe patients. 
Furanocoumarins isolated fr- 
om Angelica dahurica has be- 
en confirmed to have antiviral 
activity against influenza caus- 
ed by viruses H1N1 and H9N2 
[23]. Fritillaria thunbergii also 
has antiviral function during 
influenza virus type A (H1N1) 
infection and has not toxicity in 
studies in vitro and in vivo [24]. 
Two compounds (beta-sitoster-
ol and pelargonidin) of Fritilla- 
ria thunbergii and nine target 

genes (BCL2, CASP3, HSP90AA1, ICAM1, JUN, 
NOS2, PPARG, PTGS1, PTGS2) are probably 
associated to the antiviral function [25].

In the later stage of COVID-19, the main mani-
festation is deficiency of lung and spleen ‘Qi’. 
Although the nucleic acid test results of some 
patients are negative, symptoms related to 
pneumonia have been alleviated, and their 
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Figure 4. Alteration in arterial blood gas parameters of 
the patients before and after treatment. (A) CRP, (B) ESR, 
(C) PCT, (D) IL-6, and (E) IL-10 were decreased in the com-
mon and severely affected patients with COVID-19 after 
the treatment. Different letters (a, b and c) above the bar 
indicate statistical difference among common patients 
(P<0.05) and severely affected patients (P<0.05) after 
the treatments. Comparison was carried out by the LSD 
test. CRP, C-reactive protein; ESR, erythrocyte sedimen-
tation rate; PCT, procalitonin; IL, interleukin.

Figure 5. Changes in (A) respiratory rate, (B) PaO2, (C) PaCO2, and (D) oxygenation index of the patients after the 
treatment. Bars in each column represent the standard deviation. Different letters (a, b and c) above the bar indi-
cate a difference among severely affected patients (P<0.05) after the treatments. Comparison was carried out by 
the LSD test.

body temperature has returned to normal, 
patients still show symptoms such as fatigue, 

shortness of breath, loss of appetite, and anxi-
ety. Qi-nourishing essence-replenishing decoc-
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tion can nourish the ‘middle’ and ‘Qi’ in the 
spleen and lungs, balance the body’s ‘Yin and 
Yang’, improve immunity, and restore organ 
function. In clinical practice, Qi-nourishing es- 
sence-replenishing decoction significantly in- 
creases the white blood cell and lymphocyte 
counts, enhances the phagocytic ability of lym-
phocytes, and improves the body’s immunity, 
which has been widely used in tumor chemo-
therapy/radiotherapy, leukopenia, and postop-
erative recovery period [26]. Normal or reduc- 
ed neutrophil counts and a general decrease  
in lymphocytes are the characteristics of 
COVID-19 patients. The lymphocyte count and 
white blood cell count of severely affected 
patients are significantly reduced compared 
with ordinary patients, indicating that it is re- 
lated to the severity of the disease. Traditional 
Chinese medicine enhanced the effect of We- 
stern medicine on increasing the white blood 
cell count and lymphocyte count.

Vitamin C is a strong antioxidant. In the treat-
ment of influenza and bronchial pneumonia, 
high doses of vitamin C have been reported to 
have therapeutic effects [27]. Compelling evi-
dence suggests that using a high dose of  
vitamin C (1.5 g/kg body weight) to combat 
COVID-19 can achieve effective clinical out-
comes in suppressing inflammatory conditions 
[28]. In this study, patients received vitamin C 
through intravenous drip and oral intake. Dur- 
ing the treatment, no serious complications 
such as dizziness, nausea, vomiting, and diar-
rhea, occurred. The urinary system was check- 
ed at the end of the treatment, and no stone 
formation was found. However, there are clini-
cal reports of anaphylactic shock caused by 
intravenous infusion of Vitamin C, so before 
using super-high dose treatment, one must 
make sure that the patient is not allergic to the 
product [29]. Similar to vitamin C, vitamin E and 
folic acid are also have anti-inflammatory and 
anti-oxidant effects. In this study, vitamin E and 
folic acid were added for partial substitution of 
vitamin C, and the alleviation of side-effects of 
vitamin C.

Conclusions

Treatment with traditional Chinese medicine 
alone or in combination with high-dose of vita-
min C improved the therapeutic effect of Wes- 
tern medicine on COVIP-19, such as the reduc-
tion of disease period, CRP, ESR, PCT, and 

inflammatory indicators, the improvement of 
the patient’s lung ventilation, and respiratory 
rate.
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