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Abstract
The retrospective cohort study aimed to evaluate the clinical outcomes of Ayurveda treatment exposure as an add-on to
conventional care in early stage COVID-19 patients admitted at Samaras COVID care center, Ahmedabad, India. Conventional
care included Vitamin-c, Azithromycin, and Paracetamol. Ayurveda formulations used as add-on were Dashamula and Pathyadi
decoctions along with Trikatu powder, Sanshamani tablet, AYUSH-64 tablet AND Yastimadhu Ghana tablet for oral administration.
Considering Add-on Ayurveda medicines as exposure of interest, patients who received Add-on Ayurveda medicines at least for
7 days were included in the exposed group while those who received only conventional care in unexposed group. Data was
collected through record review and telephonic interviews. The outcomes of interest were the development of symptoms,
duration of symptomatic phase in those progressing to symptomatic stage and mortality. Total 762 participants were
included-[541 (71%) in the exposed group and 221 (29%) in the unexposed. Progression to symptomatic phase did not differ
significantly between groups [27.6% in exposed, 24.6% in unexposed, adjusted RR 0.85; 95% CI 0.6-1.2]. The total duration of
symptomatic phase among those progressing to the symptomatic stage was significantly decreased in the exposed group
(x�¼ 3.66 + 1.55 days in exposed (n¼ 133); x�¼ 5.34 + 3.35 days in unexposed (n¼ 61), p < 0.001). No mortality was observed
in either of the groups. Ayurveda Treatment as adjunctive to conventional care reduced the duration of symptomatic phase in
early stage COVID-19 as compared to standalone conventional care. Add-on Ayurveda treatment has promising potential for
management of early stage COVID-19.
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Introduction

A worldwide outbreak of severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) and the resulting COVID-19

cases and fatalities has challenged health systems globally.

Globally, a total of 125 million cases including 2.7 million

deaths have been reported by March 25, 2021.1 Most of the

patients with SARS-Cov-2 infection develop a mild illness,

approximately 14% develop a severe disease that requires hos-

pitalization and oxygen support, and 5% require admission to

an intensive care unit.2 As of now, mainly symptomatic sup-

portive treatment is being provided to the patients whereas

seriously ill individuals are treated with organ support.3 The

drug discovery process is accelerated at the moment with much

focus on repurposing existing drugs.4 The majority of the drugs

used for treatment worldwide fall primarily under antiviral,

antimalarial, anti-inflammatory, monoclonal antibodies
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categories5 and are used solely on an empirical basis.6 China

has adopted integrative approach involving modern medicine

and TCM (Traditional Chinese Medicine) in this pandemic

situation and has reported encouraging outcomes.7

In India, the traditional medicine Ayurveda is being

explored for the prevention and treatment of COVID-19.

Rasayana, unique concept of Ayurveda linked with the immu-

nomodulation may play an important role in COVID-19

management.8,9 The Ministry of AYUSH, Government of India

released an advisory for public use detailing Ayurveda based

preventive measures for COVID-19,10 it was widely promoted

and accessed. Pragmatic use of Ayurveda as per the COVID-19

disease severity was proposed as early as in March-April

2020.11 Some states in India formally initiated the use of Ayur-

veda treatment along with conventional modern medicine treat-

ment for COVID-19 earlier than the release of the National

Protocol for Management of COVID-19 including Ayurveda

interventions.12 These include states of Gujarat, Haryana, Goa

and Kerala where government orders supported such use of

Ayurveda treatment.13,14

COVID-19 being a new disease, sufficient reports of the role

of Ayurveda treatment in its management are not available

alike from other systems of medicine. Therefore, this study was

conducted to evaluate the clinical outcomes of Ayurveda treat-

ment exposure as an add-on to conventional care in the early

stage of COVID-19 patients from a single center in Gujarat,

India.

Methods

Study Settings

Gujarat state is situated in Western India. It covers 196,024 km2 area

with 62.7 million population approximately. Prevalence of major life-

style disorders that impact COVID-19 is relatively lower in Gujarat

than in India—overweight 6.5%-9.1% vs 14.6%, Obesity 1.1%-2.1%
vs 3.4%, hypertension 2.1%-3% vs 5.2%, and diabetes 2.2%-3.9% vs

7.1% respectively.15 On 29th April 2020, Gujarat became the second

major hotspot for the COVID-19 outbreak in the country after Mahar-

ashtra. Gujarat had 3,744 cases of COVID-19 (11.94%) of the total

31,332 of all over India though Gujarat state has only 4.3% of the

national population. Moreover, at the time of this study death rate in

Gujarat was comparatively higher (4.8) as compared to the 3.21 death

rate across India.16 As per testing guidelines then, all symptomatic

individuals who had undertaken international travel in the last 14 days,

or had contacts of laboratory-confirmed cases, health care workers; all

patients with Severe Acute Respiratory Illness (fever AND cough and/

or shortness of breath); asymptomatic direct and high-risk contacts of

a confirmed case were to be tested.17 In hotspots/cluster and large

migration gatherings/ evacuees centers, all symptomatic ILI

(Influenza-like illness) (fever, cough, sore throat, runny nose) were

to be tested within 7 days of illness (–RT-PCR and after 7 days of

illness—Antibody test, if negative, confirmed by RT-PCR).

COVID-19 patients were being managed as per then available Clinical

Management guideline published by the Govt of India.18 AYUSH

health department of Gujarat adopted an integrative approach in the

prevention and control of COVID-19. State AYUSH directorate issued

standard Ayurveda treatment guideline for COVID-19 treatment for

asymptomatic and mild conditions. This recommended Dashamula

and Pathyadi Kwatha 20 ml each along with Trikatu Churna 2 g

b.i.d., Sanshamani Vati 500 mg b.i.d., AYUSH-64 tablets 500 mg

b.i.d. for oral administration and Yastimadhu Ghanvati 500 mg for

chewing, 5 to 6 times a day. The group of drugs was selected based on

Ayurveda principles to manage epidemics as these drugs are used

primarily in respiratory and influenza like illness (Supplementary file

S1). These Ayurvedic drugs were offered as add on treatment

to asymptomatic and mild cases in addition to the conventional med-

icines comprising Vitamin-C 500 mg once a day and antibiotic

Azithromycin 500 mg per day for the first 5 days to all patients and

paracetamol (500 mg) s.o.s. in pyrexia.

Study Site

The study was conducted at Samras COVID care center in Ahmedabad

city. Samaras COVID care center (CCC), with a capacity of 1400 beds

was developed by Municipal Corporation that offered care only for

those cases that have been clinically assigned as asymptomatic or mild

cases and having a lower risk of severe COVID-19. COVID-19

patients diagnosed at various hospitals or quarantine zone in the city

were referred to Samaras center after primary screening for severity

risk by doctors.

Ayurveda physicians deputed to the CCC offered Ayurvedic med-

icines (as recommended in the state guideline-Supplementary file S1)

to all patients without any influence. Patients were briefed about the

possible role of Ayurveda medicines in disease prevention and man-

agement. Written consent was taken from each patient before medi-

cines were given. Drug dose was adjusted in case of child patients.

Ayurveda medicines were continued until the patient was discharged.

Initially, the patient was discharged after 2 specimens tested negative

for Sars-cov2 within a period of 24 hours, but later as guideline chan-

ged patient was discharged without testing, after 10 days of symptom

onset if fever free for 3 consecutive days. At any point in time, before

discharge from CCC, if the oxygen saturation dipped below 95%, the

patient was moved to Dedicated COVID Health Centre (DCHC).

Basic information of patients was documented manually in registers

and data on clinical progress, treatment received, and transfer or dis-

charge were documented electronically. Electronic records were

maintained under AYUSH directorate office, Health Department.

Ayurveda medicines provided were manufactured by Rajapipla

Ayurved Pharmacy and supplied by state AYUSH directorate office.

All facilities and treatments were provided free of cost. Center was

functioning with 6 doctors, 6 paramedical staff from the conventional

system along 5 medical officers from the Ayurveda system.

Study Design

An observational study was planned using routinely collected data at

the Samaras COVID care center. A retrospective cohort study design

was used to study the effect of add on Ayurveda treatment on disease

progression and severity. Eligible participants enrolled in the cohort

were inpatients at study site admitted on or after 15th April, 2020 and

discharged or referred by 31st May, 2020 who had tested positive for

COVID-19 by a RT-PCR test and had no symptoms of COVID-19 at

the time of admission. Participants included were asymptomatic

patients of either sex and any age group, diagnosed with COVID-19

through RTPCR with and without comorbidities. The add-on Ayur-

veda treatment was the exposure of interest. Therefore, patient who

received Add-on Ayurveda treatment for 7 days were included in the

exposed group while those who received only conventional treatment

were included in the un-exposed (no exposure of add on Ayurveda
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treatment) group. Patients who had comparatively lower exposure of

add-on treatment (less than 7 days) were not considered for analysis

presuming that a minimum 7 days of drug exposure is required for

drug effect.

The outcomes of interest were the development of symptoms,

duration of symptomatic phase in those progressing to symptomatic

stage, and death. Incidence of the symptom of COVID-19 was

considered positive if at least one of these symptoms was found: fever,

cough, cold, sore throat, shortness of breath, body ache, and lethargy.

The total symptomatic phase was counted from the initiation of the

first symptoms to the disappearance of the last symptoms. Participants

were followed up to 1 month from admission.

Data Collection

Basic information of participants such as date of being COVID

positive, demography, and transfer or discharge details were retrieved

from the center’s physical records maintained in registers at the site.

Knowledge about the source of infection, medicines provided, and

symptoms development were retrieved from electronic format main-

tained by the AYUSH directorate office. Site Co-investigator and

trained research assistants (Ayurved graduates) reviewed data after

permission was obtained. A total of 12 assistants were involved in

data collection. Patients were telephonically approached for post dis-

charge outcomes at 1 month after discharge and to complete missing

data if any. Another call was made the next day if the first call was

unsuccessful. Follow up call was made after 7 days if symptoms were

reported at the time of the first call. Oral consent was taken at the time

of the telephonic interview for additional data collection. Patients who

did not respond to follow up call or did not provide consent for the

additional data were also excluded.

Data collection format included basic information i.e. gender, age,

socioeconomic condition, education, comorbidities; disease-related

information i.e. occurrence and the total duration of COVID-19 symp-

toms, and drug-related information i.e. onset and duration of medicine

consumed and adverse events if any. Diabetes mellitus, hypertension,

chronic lung disease, cardiovascular disease, liver and kidney dis-

eases, and cancer were listed as comorbid conditions enquired for.

Information was also sought if the patient was a contact defined as

a patient who had a close contact with an infected person for at least

15 minutes. The total duration of symptoms was retrieved by asking

the dates when the first symptoms appeared and the last symptom

subsided; if dates could not be recalled by participant total period of

symptoms was asked.

Data collection was stopped as a minimum predefined sample size

(200 participants eligible) was achieved in each group. Total 3 weeks

period (26th May to 15th June 2020) was required for data collection.

Statistical Analysis

Data analysis was conducted by SPSS statistics (IBM, Armonk, New

York, USA). Continuous variables are expressed as the

mean + standard deviation and categorical variables as numbers and

percentages. p values of less than 0.05 were considered to be signif-

icant. Incidence rates and risk ratios were calculated. Logistic regres-

sion was performed to adjust risks for age and comorbidities.

Independent samples t-test was used to analyze total days of sympto-

matic phase in COVID patients. The standardized effect size was

evaluated by Cohen’s d. Data imputation for missing values was per-

formed by linear interpolation method. Missing values were observed

below 1% for most of the variables except economic status (hence not

presented).

Result

Study Participants

A total of 994 potential participants’ data admitted during the

study period were screened. Out of them, 695 participants were

exposed to Add-on Ayurveda medicines and 299 were unex-

posed. Including both groups, total 54 patients could not be

contacted due to either incorrect contact number or no response

to the phone call made. A total of 178 were excluded after

screening including 149 who did not consent to participate

(in exposed, n ¼ 91; in unexposed, n ¼ 58; possibly due to

unknown fear or stigma related to disease) and 29 who did not

have minimum exposure (7 days of add-on Ayurveda treat-

ment). Hence, total 762 patients were included in analysis,

541 (71%) of these had been exposed to add-on Ayurveda

medicines and 221 (29%) were unexposed (received only

supportive conventional care) (Figure 1).

Characteristics of Study Participants

Background characteristics of patients are presented in Table 1.

The mean age of patients in the exposed and unexposed group

was 35.33 and 33.86 years respectively. Of the study partici-

pants, nearly three-fourths (546, 74%) were males and most

(97.2%) did not have any comorbidity. The confounders (age,

sex, and comorbidities) were distributed uniformly across

both groups (p > 0.05). Of the total, 37% (n ¼ 282) patients

knew their source contact of infection. The mean duration of

exposure of add-on Ayurveda treatment was 13.2 + 4.9 days.

Incidence and Relative Risk of Developing Symptoms

The incidence of developing COVID-19 symptoms was 24.6%
(133 out of 541) in the exposed group compared to 27.6%
(61 out of 221) in the unexposed group. The Crude Risk Ratio

was 0.85 (CI: 0.60-1.22) and adjusted RR was 0.85 (CI,

0.6-1.21). Thus, risk of progressing from non-symptomatic to

symptomatic COVID-19 disease was not significantly different

between groups (p ¼ 0.37). (Table 2)

Duration of Symptomatic Phase

The total duration of the symptomatic period in exposed group

was 3.66 days compared to 5.34 days in unexposed group.

However, Levene’s test of equality of error variance performed

for the total duration of symptoms present in patients was found

significant (p < 0.001), indicating variance of the dependent

variable was not equally distributed across groups. Therefore,

independent samples t-test (2-tailed) was performed with equal

variances not assumed. T-test for total duration of symptoms

was found significant (p < 0.001). The magnitude of the clinical

effect of the drugs measured using Cohen’s d was found to be

Thakar et al 3



0.739 (Table 3). Add-on Ayurveda treatment significantly

reduced the duration of symptomatic phase.

Discussion

This retrospective observational study to evaluate the impact of

Ayurveda treatment exposure on COVID-19 may be the first of

such a pharmaco-epidemiological study. Results indicate the

potential of add-on treatment by providing symptomatic relief

in early stage COVID-19 patients.

In this study, exposure to Ayurveda treatment as add on

showed a significant decrease in the total duration of the symp-

tomatic phase-patients on add on treatment had 2 days shorter

symptomatic phase. Cohen’s d value is calculated to show

clinically meaningful outcomes by the standardized effect

size.19 0.739 value of Cohen’s d indicates medium effect size

(Cohen’s d value range 0.5 to 0.8 for medium effect size).

Reduction in the total duration of the symptomatic phase indi-

cates that Ayurveda treatment improves clinical recovery.

However, no remarkable difference in progression to the symp-

tomatic case was observed in add-on Ayurveda treatment com-

pared to standard care.

In this study, the study site (Samaras center) provided care

to early-stage and low-risk COVID patients therefore the pro-

portions of old age group and patients with comorbidities were

low. Our results of no mortality in any of the groups should be

interpreted in this background.

The Ayurveda intervention in this study comprised a mix of

selected formulations with several actions. Dashamula, a group

of ten herbs, alone and its combination with aspirin showed

anti-inflammatory, analgesic, and anti-platelet effects compa-

rable to aspirin.20 Pathyadi Kwatha is a classical Ayurveda

polyherbal formulation prescribed for the treatment of upper

respiratory tract infections and different types of headaches.21

Some of these ingredients have been evaluated in experimental

models of inflammation and pain and have shown to possess

anti-inflammatory and analgesic activities.22,23 Trikatu powder

augments the metabolic process by quick absorption of nutri-

ents.24,25 Piperine, an alkaloid, active component of Pippali

increases the bioavailability of drugs and nutrients.26 Guduchi

Ghana (also known as Samshamani Vati) is important

“Rasayana”27 medicine found to have anti-inflammatory,28

immunomodulatory,29 anti-allergic,30 and anti-diabetic31 prop-

erties. AYUSH-64 is proprietary a polyherbal formulation

Site: SAMARAS COVID care centre  
Popula�on:  asymptoma�c or mild COVID -19 cases  

(RTPCR posi�ve)  

Poten�ally eligible (n=994)  
: admi�ed during the study 
period   

Exposed (received Ayurveda
medicine as Add-on 
treatment) (n=695) 

 Non-exposed (received 
conven�onal care only) 
(n=299) 

Confirm eligible for outcome 
analysis in exposed group 
(n=541) 

Confirm eligible for outcome 
analysis in unexposed group 
(n=221) 

Excluded (n=154) 
- Non response to call (n=34) 
- Denial to par�cipate (n=91) 
- Did not have minimum exposure of   
Add-on treatment (n=29) 

Excluded (n=78) 
- Non response to call (n=20) 
- Denial to par�cipate (n=58) 

 Telephonically contacted for 
outcomes �ll a month a�er 

admission 

Records screened  

Figure 1. Flow chart of the study procedure.
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recognized for malarial fever.32 A recent pilot study claimed

AYUSH-64 as add-on to standard care is safe and helped

recover from Influenza-like illness (ILI) symptoms33 however,

generalizability of its outcomes to COVID-19 is cautioned.34

Yastimadhu (Glycyrrhiza glabra Linn.) possesses many phar-

macological activities like antiviral, antimicrobial,

anti-inflammatory, and antitumor activities.35 Pharmacological

actions, target and mechanism of action of these multi herbal

formulations with numerous bioactive compounds in

COVID-19 are remain unexplored. The network pharmacology

approach may serve as a valuable tool for evidence-based

Ayurveda to understand the medicines’ putative actions, indi-

cations, and mechanisms.36 Further, multimodal Ayurveda

treatment may be better explained by whole system approach

in its own theoretical framework.

Limitations

This study has some limitations such as participants were

included only from single-center which has limitations to the

representativeness of participants. The sample size was small

for analysis on mortality and randomization was not possible

this being a retrospective study. Considerable proportion of

potentially eligible patients could not be accessed due to their

nonresponse or denial to participate. Some parts of data col-

lection through telephonic interview may induce recall bias

and observer bias. The possibility of erroneous records cannot

be denied, although it was small and will not change the

results. Participants were treated with multiple formulations,

so the individual effect of these drugs on disease is out of the

scope of the study. “Time taken for RT-PCR test negative”

could not be analyzed because testing policy varied through-

out the study period. The results can be constricted to the early

stage of COVID-19 patients with a lower risk of disease

severity.

Conclusion

Exposure of Ayurveda treatment as adjunctive might be more

effective in mild/ early stage COVID-19 patients as compared

to standalone conventional care. This may provide leads to

generate hypotheses for designing future studies such as by

Table 1. Background Characteristics of Participants (n ¼ 762).

Variables Category
Exposed group
(n ¼ 541, 71%)

Unexposed group
(n ¼ 221, 29%) Total P-value

Age (Mean + SD) – 35.33 + 11.85 33.86 + 11.82 34.9 + 11.85 0.12
Age below 20 years 42 (7.8%) 26 (11.8%) 68 (8.9%) 0.231

21 to 40 years 341 (63%) 139 (62.9%) 480 (63%)
41 to 60 years 144 (26.6%) 53 (24%) 197 (25.9%)
Above 60 years 14 (2.6%) 3 (1.4%) 17 (2.2%)

Sex, n (%) Male 410 (75.8%) 154 (69.7%) 564 (74%) 0.081
Female 131 (24.2%) 67 (30.3%) 198 (26%)

Education, n (%) Primary 152 (28.1%) 75 (33.9%) 227 (29.8%) 0.011
High school 219 (40.5%) 64 (29%) 283 (37.1%)
Graduate 170 (31.4%) 82 (37.1%) 252 (33.1%)

Co-morbidities No 526 (97.2%) 215 (97.3%) 741 (97.2) 0.965
YES 15 (2.8%) 6 (2.7%) 21 (2.8)

Known to have close contact with a
confirmed case of SARS CoV 2
infection, no. (%)

No 375 (69.3%) 105 (47.5%) 480 (63%) <0.001
Yes 166 (30.7%) 116 (52.5%) 282 (37%)

SD-Standard Deviation, *analyzed by Chi square test.

Table 2. Incidence and Risk of Developing Symptoms.

Variable Category

Incidence of symptoms (n)

Crude RR (CI) P-value Adjusted RRa (CI) P-valueNo Yes

Add-on Ayurveda Exposure status Unexposed 160 (72.4%) 61 (27.6%) 0.85 (0.60-1.22) 0.39 0.85 (0.60-1.21) 0.37
Exposed 408 (75.42%) 133 (24.58%)

RR, Risk Ratio; CI, confidence interval; aAdjusted for exposure status, age category (above and below 60 years) and comorbidities status through binary logistic
regression.

Table 3. Total Duration of Symptomatic Phase.

Groups Mean SD F value P-value Cohen’s d

Unexposed
(n ¼ 61)

5.34 3.35 26.181 0.001* 0.739 (0.425-1.050)

Exposed
(n ¼ 132)

3.66 1.55

SD-Standard Deviation, *analyzed by t-test.
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helping identify the potential drug candidates from Ayurveda

treatment and provide preliminary evidence for further clinical

use in COVID-19 patients.
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