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A B S T R A C T   

Background: Traditional knowledge and scientific shreds of evidence strongly support the repurpose of Kalmegh 
(Andrographis paniculata, CIM-MEG19) as an alternate therapy for prophylactic management and treatment of 
severe acute respiratory syndrome coronavirus (SARS-CoV) and associated health disorders. 
Purpose: The study aimed to assess the efficacy and safety of the CIM-MEG19 (standardized A. paniculata extract 
formulation), a proprietary Ayurvedic medicine in the COVID-19 management, clinical recovery, and outcomes in 
terms of hospitalization days as well as any sign of severity due to drug-drug interaction between CIM-MEG19 TM 

and standard of care (SoC). 
Methods: A randomized, parallel-group, active-controlled interventional pilot clinical study was conducted. The 
Group-A subjects were assigned to CIM-MEG19 add-on to SoC treatment using modern medicine without anti-
viral drug whereas Group-B patients with SoC treatment using modern medicine and recommended antiviral 
drug for COVID-19 management. Eighty RTPCR (real-time polymerase chain reaction) positive and eligible 
COVID-19 patients of age >18 years, having mild or moderate severity, were enrolled. 
Results: Clinical improvement in reduction of symptoms showed significant (p<0.0001) results in the average 
days in subjects of group-A (Investigational intervention arm) compared to Group B (SoC). The RT-PCR inves-
tigation exhibited COVID negative for 50 % in CIM-MEG19 add-on and 47% in SoC treatment after 8-11 days. 
Similarly, biochemical investigations showed that CIM-MEG19 group-A had a significant (p ≤ 0.05) effect on C- 
Reactive Protein (CRP) and Interleukin-6 (IL-6) after 14 days of treatment. Additionally, improvement in D- 
Dimer, ESR, and LDH in CIM-MEG19 add-on therapy was also observed. 
Conclusions: The study demonstrated an excellent safety profile, declining the severity of the infection and halting 
the disease advancement/progression. CIM-Meg19 might be used as a potential natural drug for treating COVID- 
19.   

Introduction 

The world is experiencing a pandemic due to the dreadful and fatal 
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), 

resulting in pneumonia and respiratory complications termed COVID- 
19. Since its declaration in March 2020 by the World Health Organiza-
tion, and due to the non-availability of any proven drug, various ther-
apies, many vaccines, several antivirals, immunomodulatory, and 
repurposed drugs such as anti-malarial, anti-HIV were used to treat the 
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same. Unfortunately, no specific antiviral agent or drug therapy against 
COVID-19 disease has been confirmed as the gold standard till now 
(Kim et al., 2021). Except for vaccines, most antiviral drugs are have 
demonstrated not to be useful due to adverse or limited efficacy in 
managing COVID-19. Although the reported cases and deaths have 
declined significantly, the SARS-CoV-2 virus is undergoing mutations 
and still circulating worldwide. Even in highly vaccinated populations, 
immunity might not be absolute (United-Nations, 2022). Therefore, the 
research is still ongoing to develop new or alternate therapies to be 
available in future. Respiratory system disorder is defined as ’Raktas-
thivi Sanniat’ according to the Ayurvedic description, severely affecting 
the respiratory system. 

Based on the experiential leads, prior knowledge, and clinical evi-
dence as anti-malarial, a polyherbal Ayurvedic formulation (AYUSH-64) 
was also repurposed to treat COVID-19 (Valecha et al., 2000). In terms of 
natural product intervention, several other ASU (Ayurveda, Siddha, and 
Unani) and TCM medicines have been employed to alleviate the clinical 
manifestation and severity of the disease and have shown some efficacy 
(Wanjarkhedkar et al., 2022). Various preclinical and clinical studies 
revealed that A. paniculata (Burm.f.) Nees (Acanthaceae) possesses 
antiviral potential in addition to anti-inflammatory, anti-cancer, 
anti-obesity, and anti-diabetes properties. It has shown antiviral activity 
for viral infections like chikungunya, herpes simplex virus type-1, and 
dengue (Kaushik et al., 2021). Analytical, computational modeling has 
documented its potency against COVID-19 and its probable mechanism. 
Due to these supportive antiviral activities, A. paniculata was chosen as a 
drug for COVID-19 management. It is used in more than 26 classical 
Ayurvedic formulations. It is used to treat a broad spectra of diseases like 
Ajirna (dyspepsia); Arsa (piles); Atisira (diarrhea); Jvara (fever); Kanadu 
(itching); Kamala (jaundice); Kustha (diseases of the skin); Prameha 
(increased frequency and turbidity of urine); Pravahika (dysentery); 
Tvakvikara (skin disorders); Vrana (wound); Yakrutvikara (disorders of 
the liver) (API, 2010). 

The antiviral potential of A. paniculata and its key phytochemical 
andrographolide against hepatitis-B, C (Chen et al., 2014), influenza–A 
(Calabrese et al., 2000), and studies on upper respiratory diseases 
(Saxena et al., 2010) have supported that it could be a safer and effective 
choice in suppressing the severity of COVID-19 infection. Diterpene 
lactones of A. paniculata, particularly andrographolide, have been 
positioned as one of the promising phytochemicals for controlling 
COVID-19 through entry into host cells and interaction with its key 
targets (Srikanth and Sarma, 2021). A. paniculata is also one of the 
plants identified by the Task Force on Repurposing of Drugs for 
COVID-19 S&T Core Group on COVID-19 constituted by Principal Sci-
entific Advisor) (PSA) to the Government of India as one of the potential 
herbs for repurposing for COVID-19 (Premnath, 2020). Considering the 
challenge posed to the robust efficacy of crude powder-based polyherbal 

formulations, Council of Scientific and Industrial Research (CSIR)- 
Central Institute of Medicinal and Aromatic Plants (CIMAP), Lucknow 
has developed a single herb-based standardized extract of single herb 
base formulation (CIM-MEG19) with defined antiviral phytochemical 
ingredient for clinical translational research. 

The present trial evaluated the add-on therapeutic effect to con-
ventional standard of care (SoC) treatment of COVID-19 in terms of the 
number of hospitalization days required for a 2-point improvement on 
the WHO ordinal scale. The secondary objective was to assess the effect 
on oxygen saturation, inflammatory markers, an embargo period of 
COVID-19 by RT-PCR negatives test, and occurrence of possible disease 
severity. During the pandemic, the standard of care was constantly 
evolving, and treatment guidelines kept changing. There was a constant 
need for a concrete supportive drug from a safe herbal background, 
which is intended to be provided by this trial. For ethical reasons, we 
had to conduct an ’add-on’ trial, no standalone treatment permitted 
during pandemic. Otherwise a standalone treatment with head-on with 
the standard of care (SoC) could also have conducted. 

Materials and methods 

Investigational drug 

The repurposing of the CIM-MEG19 for COVID-19 management was 
proposed and executed by CSIR-CIMAP, Lucknow. The product is based 
on the product technology developed at CSIR-Central Institute of Me-
dicinal and Aromatic Plants, Lucknow, India. The manufacturing of the 
investigation drug (CIM-MEG19 TM) was approved in the GMP facility 
with due permission from the authorities (A-1811/90/2015 vide 888I/ 
D-2685/89 dated 26/03/2021) by M/s Meghdoot Gramodyog Sewa 
Sansthan, Lucknow according to the Ayurvedic Pharmacopeia of India. 
The quality control by chemical standardization based on active phy-
topharmaceutical ingredients of (APPI) CIM-MEG19 is defined below. 

Quality assurance and chemical standardization of CIM-MEG19 

The raw plant material (A. paniculata, aerial part), extract, and 
finished product (CIM-MEG19) were chemically standardized using 
HPLC-PDA chemical profiling. The presence of bioactive phytochemi-
cals is warranted to ensure uniform quality, robust efficacy, and shel-
flife. Reverse-phase HPLC conditions were optimized, and the method 
was validated for the quantitative analysis of four diterpene lactones 
viz., andrographolide (1), neo-andrographolide (2), 14-deoxy-11,12- 
didehydroandrographolide (3), and andrograpnin (4). A representative 
HPLC profile of the Kalmegh (A. paniculata) aerial part, its extract and 
standardized medication (CIM-MEG19), and the method parameters are 
presented in the Fig. 1. 

Trial design, medication, and location 

The present trial was conducted by adopting the International Con-
ference on Harmonization (ICH) Guidelines for Good Clinical Practice in 
compliance with the Declaration of Helsinki. Additionally, the prevail-
ing guidelines issued by the ICMR-AYUSH Department Government of 
India for the COVID-19 management were also rigorously followed. The 
Group-A of mild to moderate patients received CIM-MEG19 as an add-on 
treatment to the SoC. The SoC is the treatment that otherwise the patient 
would have received if she/he was not a study participant. It included 
NSAIDs, antibiotics, antacids, and supplements. The Group B of mild and 
moderate patients received SoC alone. The only difference is that group 
B antivirals (like Favipiravir and Remdesivir) were allowed at baseline. 

Before initiating the study, the protocol was reviewed and approved 
by the Institutional Ethics Committee approval from Yashwantrao 
Chavan Memorial Hospital (YCMH/IEC/KAVI/i/45/2021 dated 28/04/ 
2021) and Dr. D. Y. Patil Medical College, Hospital & Research Centre 
(AY/IEC/341/2021 dated 20/05/2021), Pimpri, Pune India. The study 

Abbreviations 

ASU Ayurveda Siddha & Unani 
COVID Coronavrus Disease 2019 
CRP C-reactive protein 
ESR Erythrocyte sedimentation rate 
IL-6- Interleukin-6 
LDH- lactate dehydrogenase 
MoHFW Ministry of Health and Family Welfare 
SGOT Serum Glutamic-Oxalo Acetic Transaminase; 
SGPT Serum Glutamic Pyruvic Transaminase 
SoC Standard of Care 
ICH International Conference on Harmonization 
WHO World Health Organization 
APPI Active Phytopharmaceutical Ingredient  
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protocol was registered (CTRI number: CTRI/2021/05/033543) on 11/ 
05/2021 at the Central Trial Registry of India. Written informed consent 
from all the subjects before the study’s enrolment and the data will be 
published. 

Inclusion criteria 

COVID-19 RT-PCR positive patients; Male or Female of age 18-70 
years; Subject ready to give written Informed consent; Can take oral 
medicines; Mild to moderate grade of the disease. Mild- Upper respira-
tory tract symptoms of fever with or without shortness of breath or 
hypoxia; Moderate- Any one of- 1. Respiratory rate more than 24/min, 
breathlessness 2. SpO2: 90-93% on room air. 3. PaO2/FiO2: 200-300/g as 
per AIIMS/ICMR-COVID-19 National Task Force/Joint Monitoring 
Group recommendations not participating in any other interventional 
drug study and agreeing to follow all study procedures (AIIMS, 2021). 

Exclusion and withdrawal criteria 

Patients do not fall within the age criteria of inclusion. Patients with 
known sensitivity to the ingredients of the investigational drug, bleeding 
haemorrhoids, pre-existing gastrointestinal symptoms like nausea or 
vomiting, acute hypoxic respiratory failure, e.g., ICU stay, need me-
chanical ventilation, falling in the severity or critical category, and 
pregnancy or lactation was excluded. Before trial initiation, an informed 
consent form duly approved by IEC was obtained from the patients after 
explaining the study in Hindi/English for those unfamiliar with the local 
language Marathi. The study adheres to CONSORT guidelines. 

Sample size and patient recruitment 

The sample size was derived using the ratio of sample size, unex-
posed/exposed, percentage of unexposed with the outcome, percentage 

Fig. 1. Representative HPLC chromatogram of – A) Andrographis paniculata aerial part, B) standardized extract, and C) CIM-MEG19 showing the presence of key 
labdane diterpenes. HPLC method parameters are summarized in the Chromatogram-B. 
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of exposed with the outcome, OR, risk/prevalence ratio, and risk/ 
prevalence. The sample size was calculated to be 80 based on power 80, 
a two-sided significance level of 95, and allowing for a 35% dropout 
rate, i.e., 40 in each group. Considering dropouts, up to 40 in each arm 
were considered for enrolment. The study adheres to the CONSORT 
(CONsolidated Standards of Reporting Trials) flow diagram as shown in 
Fig. 2. 

Forty patients in each group, corresponding to an odds ratio of 4 
(Fleiss et al., 2013) for the cross-sectional cohort (Dean et al., 2019), 
were followed in the present study. It was a two-arm trial, and after 
enrolment into the study, patients were assigned either to the inter-
vention arm or the control arm (1:1 ratio). The study arm received 
CIM-MEG19 (0.2 g b.id.) as an add-on therapy to the Standard of Care 
(SoC) with or without antiviral therapy, depending on the clinical 
symptoms and severity condition of the subjects. Twenty-four patients 
received Remdesivir, 13 Favipiravir antiviral therapy, and 3 only with 
SoC. Forty patients were treated with CIM-MEG19 plus SoC. The SoC of 
the COVID-19 patients involved administering medication depending on 
the clinical symptoms (Fig. 2). The WHO ordinal clinical severity scale 
was assessed every day (WHO, 2021). The scale has five patient stages: 
0-uninfected, 1-ambulatory, 2-hospitalized with mild disease, 4-hospi-
talized with severe disease, and 5-death. 

Randomization and concealment 

The admitted patients were screened for the study and randomized to 
Arm-A (intervention arm: SoC w/o antiviral + CIM-MEG19) or Arm B 
(control arm: SoC treatment w or w/o antiviral) after enrolment. A total 
of 80 patients were randomized with an allocation ratio of 1:1. 
Concealment was achieved because the principal investigator provided 
the number of group allocations. At the same time, the research asso-
ciate examined the patient for eligibility, and the staff nurse gave 
medications per allocation. However, the otherwise eligible patients 
who had been prescribed/administered antiviral treatment were 
considered for Arm B only, and the corresponding randomization 

number was marked booked for Arm B. 

Outcomes 

The time required for a 2-point reduction in the WHO ordinal scale 
was considered the primary outcome for efficacy. Clinical outcome was 
considered a primary endpoint, as this mattered most to the patients 
admitted to the hospital. Other outcome measures included the occur-
rence of adverse and severe adverse events; disease progression; and 
investigations like repeat RT-PCR, Hemogram, CRP, LDH, and D-Dimer 
on a few patients. 

Adverse events and withdrawal criteria 

The withdrawal/stopping criteria were disease progression by 
symptoms, intolerance to an investigational drug, or any adverse re-
actions during the trial were the withdrawal/ stopping criteria. The 
withdrawal was recorded in the predesigned form. 

Statistical analysis 

The analysis was performed using Microsoft-Excel and SPSS version- 
21 (IBM, Statistics software). A non-parametric (Wilcoxon signed-rank) 
test was applied to evaluate the effect of therapy on vital organs. Pa-
rameters of improvements in the clinical symptoms, days of hospitali-
zation, and the number of patients diagnosed as COVID-19 positive fully 
recovered are presented in this study. One-way analysis of variance with 
post hoc Tukey’s and Levene’s tests were performed to analyze the ho-
mogeneity of variance in clinical improvement on the WHO scale. The 
level of significance was set at p < 0.05. 

Fig. 2. CONSORT flow diagram of the current study.  
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Results 

Quality standardization of CIM-MEG19 

M/s Meghdoot Gramodyog Sewa Santhan, Lucknow, has manufac-
tured the CIM-MEG19- a methylcellulose coated tablet) containing 150 
mg A. paniculata standardized extract (CIM-MeghCIMAP@150 mg) and 
permitted dehydrating agents, binders, and excipients. The quality 
assurance of the raw material, its extract, and the CIM-MEG19 was 
performed by bioactive labdane diterpenoids (andrographolide, neo- 
andrographolide, 14-deoxy-11,12-didehydroandrographolide, and 
andrograpnin) based standardization. One tablet was dissolved in 10 mL 
HPLC methanol under sonication for 30 mins. The solution was centri-
fuged and filtered with a 0.45 µm nylon filter before HPLC analysis. The 
sum of all four labdane diterpenoids in CIM-MEG19 was 45-55 mg/g 
with a major bioactive compound, andrographolide 35-40 mg/g. Other 
physicochemical and control parameters, viz. heavy metals, pesticide 
residue, microbial load, and aflatoxins, were also evaluated and com-
plied with the requirement of the Ayurvedic Pharmacopeia of India. A 
representative HPLC chromatogram of CIM-MEG19 depicting the pres-
ence of antiviral compound andrographolide and other key labdane 
diterpenoids are presented in Fig. 1. 

Demographic and COVID-19 -associated clinical symptoms 

The demographic details of the subjects under study showed that the 
patients in the age group 18-30 years fell in the intervention group while 
subjects of 41-60 years to SoC (Table 1). The disease severity ratio of 
mild to moderate on the WHO scale was 92:8 % in the CIM-MEG19 
treated group while 30:70% in the SoC-treated group (Table 2). It is 
worth mentioning that during the second wave, the population below 50 
was most affected by SARS-Cov-19 viral infection. At the time of 
admission, patients had significant clinical symptoms like feverishness 
or measured fever (≥98.6◦F), cough, shortness of breath (dyspnoea/ 
tachypnoea), sore throat, runny nose, general weakness, headache, ir-
ritability/confusion, nausea/vomiting, and diarrhea (Table 3). The 
change in these symptoms was assessed for 21 days at the interval of 04 
days as per the study protocol (Fig 2). 

Clinical improvement 

The study’s primary endpoint was to assess the time required for a 2- 
point improvement on the WHO ordinal scale. The clinical improvement 
in the WHO ordinal scale is summarised in Table 4. It was observed that 
the mean time required for 2-point improvement in interventions and 
control treatment was 4.17 (0.56) days and 6.23 (1.95) days, respec-
tively. The high significant (p<0.001) obtained by the independent one- 
way ANOVA test, followed by Levene’s test, showed the equality of 
variances. The difference between interventions and control treatment is 

Table 1 
Distribution of patients by gender and age.  

Treatment/distribution  
Number and distribution  

Age in 
years 

Male % Female % 

Control arm: SoC treatment w or 
w/o antiviral 

18-30 4 10 2 5 
31-40 7 17.5 4 10 
41-60 14 35 2 5 
> 61 1 2.5 6 15       

Intervention arm: SoC treatment 
w/o antiviral + CIM-MEG19 

18-30 12 30 5 12.5 
31-40 7 17.5 2 5 
41-60 9 22.5 2 5 
> 61 1 2.5 2 5 

SoC- Standard of care of COVID patients as per hospital guidelines. 

Table 2 
The category of illness as per WHO criteria adopted and recommended by 
MoHFW, Govt. of India for COVID-treatment guidelines the time of admission.  

Category of COVID Infection Manifestation of clinical symptoms 
Intervention arm 
[SOC treatment 
w/o 
antiviral+CIM- 
MEG 19] (n=40) 

Control arm [SoC 
treatment w or 
w/o antiviral] 
(n=40)  

Number % Number % 
Asymptomatic or Presymptomatic Infectiona 0  0  
Mild illnessb 37 92% 12 30% 
Moderate illnessc 3 8% 28 70% 
Severe illnessd -  -  
Critical Illnesse -  -  

WHO- World Health Organization 
MoHFW – Ministry of Health & Family Welfare. 
SoC- Standard of Care of COVID patients as per hospital guidelines. 

a positive for SARS-CoV-2 using a virologic test but have no symptoms 
consistent with COVID-19. 

b positive for SARS-CoV-2 using a virologic test but have signs and symptoms 
of COVID-19 (e.g., fever, cough, headache, muscle pain, sore throat, malaise, 
nausea, diarrhea, vomiting, loss of taste and smell) 

c positive for SARS-CoV-2 using a virologic test with the sign of evidence of 
lower respiratory disease and oxygen saturation (SpO2) ≥94% 

d positive for SARS-CoV-2 using a virologic test and oxygen saturation 
(SpO2)<94%, or (PaO2/FiO2) <300 mm Hg, or respiratory rate >30 breaths/ 
min, or lung infiltrates >50% erespiratory failure, septic shock, and/or multiple 
organ dysfunction 

a,d.epatients of these category were not part of the study. 

Table 3 
Major symptoms/complaints observed at the time of admission in present study.  

Symptoms/complaints Control arm: Standard of 
care (SoC) treatment w or 
w/o antiviral 

Intervention arm: SoC w/ 
o antiviral + CIM-MEG 
19 

Feverishness or 
measured fever 
≥37◦C or 98.6◦F 

21 15 

Cough 27 23 
Shortness of breath 

(Dyspnoea) OR 
Tachypnoea 

28 3 

Sore throat 5 4 
Runny nose 5 12 
General weakness 15 8 
Headache 6 5 
Irritability/confusion 0 0 
Nausea/Vomiting 1 1 
Diarrhea 1 0 
Others: 7 5  

Table 4 
Effect of treatment on two-point clinical improvement as per WHO ordinal scale.   

No. of days required for 2 points 
improvement in the WHO score 

Levene’s Test 
for Equality of 
Variances Treatments Number of 

subjects 
baseline treatment 

Intervention arm: SoC 
treatment w/o 
antiviral + CIM-MEG 
19 

38 3.02 
±0.30 

4.17 
±0.56 

F= 31.710 
p<0.001 

Control arm: SoC 
treatment with 
antiviral (remdesivir/ 
favipiravir) 

40 3.17 
±0.30 

6.23 
±1.95 

SoC- standard of care of COVID patients as per hospital guidelines. 
Values are presented as mean±sd 
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statistically significant. The early recovery of COVID-19 symptoms than 
SoC on 2-point improvement on the WHO ordinal scale in the inter-
vention CIM-MEG19 group can be observed (Table 4). 

Repeat RT-PCR test 

Out of eighty, 62 swabs were tested on follow-up (8±3 days). From 
overall sixty-two, 32 were positive, and 30 were negative. In the inter-
vention arm, 50% (15 of 30) were negative, whereas 47% (15 of 32) 
were negative in the control arm receiving SoC treatment w and w /o 
antiviral (remdesivir/ favipiravir) (Table 5). 

Blood investigations 

Based on symptoms and observations of the clinicians, 28 patients 
from both groups (21 from control and 7 from the CIM-MEG19) were 
advised for key blood biomarkers. Data of baseline and follow-up (day 4 
±2) was analyzed using F-Test. The drug group showed a statistically 
significant (p < 0.05) decline in C-Reactive Protein (CRP) and 
Interleukin-6 (IL-6). At the same time, a marginal improvement in other 
parameters such as D-Dimer, ESR, and LDH can be observed. The results 
of drug cases on baseline and follow-up at day four are summarized in 
Table 6. 

Safety evaluation 

No deaths were reported in the study, while five severe adverse 
events (SAEs) in the form of prolonged hospitalisation were noted, all 
from the control group. The blood biochemical parameters were also 
analyzed before and after CIM-MEG19 add-on treatment to evaluate any 
adverse reaction on the vital organs, viz. renal and liver. The values of 
Total Protein, Albumin, Globulin, Bilirubin, SGOT, SGPT, Alkaline 
Phosphatase, Urea, and Creatinine were analyzed by Wilcoxon signed- 
rank (a non-parametric test) due to their non-normal distribution. The 
non-significance (p≥0.4) values indicate no adverse effect of the CIM- 
MEG19 add-on therapy on the liver and renal function of the COVID- 
19 RT-PCR positive patients. Furthermore, all the cases in whom liver 
and renal function tests were done were within normal limits (Table 7). 

Discussion 

Ayurvedic drugs, Traditional Chinese Medicines (TCM) other com-
ponents of complementary and alternative medicine from the global 
perspective, are also being studied to manage COVID-19 because there is 
no specific remedy for the same (Seifert et al., 2020). Various studies 
have shown that Ayurvedic interventions have helped patients in early 
recovery and symptomatic relief (Wanjarkhedkar et al., 2022). Most 
clinical studies based on natural product interventions, registered in the 
Clinical Trial Registry of India (CTRI), comprise either polyherbal or 
herbo-mineral formulations in different dosage forms, e.g., tablets, 
powders, decoctions, and Asava- Arishta (fermented hydroalcoholic 
extract of herbs). Common herbs are Alstonia scholaris, Glycyrrhiza 
glabra, A. paniculata, Picrorhiza kurroa, Swertia chirayita, Caesalpinia 
crista, Tinospora cordifolia, Gingiber officinalis, and Piper longum among 

others. Also common metallic viz. Abhraka bhasma (incinerated mica), 
Tamra bhasma (incinerated copper), and mercurial preparation, e.g., 
cinnabar and Kajjali, were also used with many herbs. Although these 
drugs comply with the Indian regulation, the robust quality is still 
challenging due to non-uniform raw material collected from forests not 
produced through standardized captive cultivation. Additionally, none 
of these was used singularly. Unlike these reported studies, in the pre-
sent clinical study, the bioactive marker-based chemically standardized 
and pre-clinically tested extract of A. paniculata (CIM -MEG19) has 

Table 5 
Interpretation based on RT-PCR investigational analysis performed at follow-up time 8(+3) days.  

Treatments/RTPCR- score    Total investigations 
performed 

Positive  Negative Chi- square test Relative Risk for standard 
treatment:RR (95%CI) 

Number % Number % 

Intervention arm: SoC treatment w/o antiviral +
CIM-MEG 19 

30 15 50 15 50 χ2 = 0.125 p =
0.7236 

1.133 
(0.48-3.072  

Control arm: SoC treatment w and w/o antiviral 
(remdesivir/ favipiravir) 

32 17 53 15 47 

SoC- standard of care of COVID patients as per hospital guidelines. 

Table 6 
Effect of CIM-MEG-19 add-on therapy on the blood inflammatory markers.  

Parameter Unit Baseline 
values 
(mean±sd) 

Values after 
Follow-up* 
(mean ± sd) 

Significance 
difference 
(baseline vs follow- 
up) 
ANOVA One way 
(df=6) 

ESR mm at the 
end of 1hr 

21.14 ±
19.12 

13.85 ± 11.65 Fcal<Fcri =

2.69<4.28, p=0.12 
LDH IU/L 242.14 ±

98.86 
215.85 ±
58.72 

Fcal<Fcri=

2.83<4.28, p=0.01 
CRP mg/L 21.5 ± 41.5 9.98 ± 14.5 Fcal>Fcri=

8.13>4.28, p=0.01 
D-DIMER ng/ml 

(FEU) 
188 ± 51.8 146.57 ±

88.94 
Fcal>Fcri=

0.33>0.23,p=0.10 
IL-6 pg/ml 7.13 ± 2.33 8.69 ± 6.35 Fcal<Fcri=

0.13<0.23, p=0.01 

*Follow-up after 4 day of treatment, ESR: Erythrocyte Sedimentation Rate, LDH: 
Lactate Dehydrogenase, CRP: C-Reactive Protein; IL-6: Interleukin-6 

Table 7 
Effect of CIM-MEG-19 add-on therapy on the renal and liver parameters.  

Parameter Unit Range 
(Adult) 

Baseline 
values 
(mean±sd) 

Values after 
Follow-up*†
(mean ± sd) 

Total Protein gm/ 
dl 

5.5 to 8.0 7.44 ± 0.44 7.52 ± 0.41 

Albumin gm/ 
dl 

3.5-5.2 4.14 ± 0.23 4.48 ± 0.33 

Globulin gm/ 
dl 

2.0 to 3.5 3.30 ± 0.46 3.04 ± 0.62 

Bilirubin ±Total mg/ 
dl 

0.1 to 1.2 0.40 ± 0.14 0.51 ± 0.34 

Bilirubin Direct mg/ 
dl 

0.00 to 0.30 0.15 ± 0.06 0.18 ± 0.07 

Bilirubin Indirect mg/ 
dl 

0.20 to 1.20 0.24 ± 0.07 0.34 ± 0.27 

SGOT IU/L 1 to 35 24.61 ± 7.52 23.05 ± 6.67 
SGPT IU/L 1 to 45 23.00 ± 8.83 29.04 ± 13.63 
Alkaline 

Phosphatase 
IU/L 20 to 130 62.22 ± 18.8 67.2 ± 16.53 

Urea mg/ 
dl 

17 to 49 23.63 ± 7.51 19.4 ± 1.62 

Creatinine mg/ 
dl 

0.70 to1.30 0.77 ± 0.06 0.7 ± 0.11 

SGOT – Serum glutamic-oxalo acetic transaminase; SGPT – Serum glutamic 
pyruvic transaminase; *Follow-up after 04 day of treatment; yWilcoxon Signed 
Rank test (p ≥ 0.05, n=38). 
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better control on the quality of the product and robust therapeutic ef-
ficacy than non-standardized poly-herbal formulations. 

The chemical profile of raw material, its extract, and formulation has 
ensured the presence of all four labdane diterpenoids, viz., androgra-
pholide, neoandrographolide 14-deoxy-11,12-didehydroandrographo-
lide, and andrograpanin (Fig. 1). Among these four compounds, 
andrographolides have been studied extensively for various antiviral 
actions, including SARS-CoV-2. The antiviral action of andrographolide 
seems to be due to different mechanisms, e.g., regulating viral entry- 
stage via blocking the ACE2 receptor, gene replication, synthesizing of 
mature functional proteins, and inhibiting the non-structural proteins 
like main protease (Mpro), 3C-like proteinases (3CLpro), and papain-like 
protease (PLpro) of SARS-CoV-2 (Enmozhi et al., 2021). 

A. paniculata is also superior to the placebo in controlling un- 
complicated upper respiratory tract infection (Coon and Ernst, 2004). 
It is also reported to shortened cough, improved sore throat, and sick 
leave compared to regular treatment and care (Hu et al., 2017). It has 
also been used to combat respiratory disorders and seasonal allergies 
and enhance the functioning of immune system. A clinical case study of a 
fixed ayurvedic regimen (tablets of O. sanctum, T. cardifolia, and A 
paniculata) as an add-on to the SoC showed a significant reduction in 
recovery time in mild to moderate COVID-19 patients (Gupta et al., 
2021). 

Based on the Ayurvedic clinical practice and new knowledge about its 
antiviral and immune-strengthening aspects, drug CIM-MEG19 was 
formulated and tested in patients. The study aimed to arrest the disease 
progression and to help alleviate symptoms in COVID-19 patients having 
mild to moderate severity. All the patients were hospitalized in the 
COVID ward of the hospital, and hence it was easier to maintain the 
rigor of the study. In the first wave, the SARS-CoV-2 infected the pop-
ulation predominantly older than 60 and was at high risk of death if 
associated with comorbid conditions. Nevertheless, this was not the 
same during the second wave; surprisingly, younger adults between 25 
and 50 years were also infected, even though some died at a young age 
(Jain et al., 2021). Despite a large vaccination drive, during the third 
wave, a large population was again re-infected and still vulnerable to 
many known-unknown mutants/variants of SARS-CoV-2, which is not 
apparent and yet to be scientifically explored. In this situation, A. pan-
iculata based alternative therapy could provide better protection and 
treatment in the case of re-infection due to its antiviral, 
immune-modulatory, and anti-inflammatory actions. 

The present trial indicates that the CIM-MEG19 may be beneficial as 
add-on therapy in mild to moderate COVID-19 patients to reduce the 
severity of the disease as assessed by the ordinal scale. The probability 
value was significantly lower in the intervention arm (SoC w/o antiviral 
+ CIM-MEG19), pointing out the clinical efficacy of CIM-MEG19. This 
clinical improvement was supported by statistically significant values 
favoring CIM-MEG19 for the decline in CRP and IL-6. Cytokines are 
signaling peptides, proteins, or glycoproteins secreted by many cell 
types, such as immune, epithelial, endothelial, and smooth muscle cells. 
The "cytokine storm" occurs when the interactions leading to cytokine 
production become ’abnormal’. This results in uncontrolled inflamma-
tion within tissues and critical organs (Yiu et al., 2012). Cytokine storm 
is also witnessed in many conditions like sepsis, septic shock, acute 
respiratory distress, and a toxic response to medication (Gupta et al., 
2020). The trials in COVID-19 patients have reported a decrease in pe-
ripheral blood lymphocyte count and an increase in serum inflammatory 
cytokine (Huang et al., 2020). Cytokine storms can be extremely severe 
and can be life-threatening by causing organ failure(s). SARS-CoV-2 
infection can quickly activate pathogenic T cells and produce 
granulocyte-macrophage colony-stimulating factor (GM-CSF) and IL-6. 
It further activates inflammatory monocytes and inflammatory factors 
resulting in a cascade of interactions and cytokine storm. This can cause 
severe immune damage to the lungs and other organs (Zhou et al., 
2020). CRP and IL6 were amongst those parameters that were closely 
related to the disease severity. It was also confirmed that an increase in 

IL6 indicated disease exacerbation, whereas a decrease indicated the 
treatment effectiveness (Liu et al., 2020). CRP levels are reported to be 
elevated in hospitalized COVID-19 patients, and there is a correlation 
between the severity of the disease and mortality. In one retrospective 
study, CRP and IL-6 values on admission were independent predictors of 
disease severity. In a small prospective study IL-6 and CRP levels 
correlated with the development of respiratory failure (Herold et al., 
2020). One study has explicitly highlighted CRP’s importance in hos-
pitalized COVID-19 patients for its prognostic value (Sharifpour et al., 
2020). The reduction of CRP and IL6 in the intervention arm (p = 0.01) 
indicates the efficacy of the drug CIM-MEG19. There is no significant 
difference for the RTPCR parameter in the follow-up duration, even with 
the clinical improvement in the CIM-MEG19 treated group. 

The present pilot study was a randomized controlled trial on CIM- 
MEG19 based on the standardized extract of A. paniculata aerial part. 
The intervention arm received the CIM-MEG19 in addition to the SoC, 
whereas the control arm received SoC treatment w or w/o antiviral. The 
patients receiving an antiviral regimen were not enrolled in the inter-
vention arm but in the control arm. This eligibility criterion allowed the 
head-on comparison between CIM-MEG19 and antivirals like Favipir-
avir and Remdesivir to a limited extent. No adverse or severe adverse 
events (SAE) occurred in the intervention arm, whereas five SAEs 
occurred in the control arm. The primary endpoint of the study was met. 
CIM-MEG19 could reduce the scores on an ordinal scale with statistical 
significance. The clinical improvement in the intervention arm was 
supported by laboratory assessment. Both CRP and IL6 were reduced in 
the intervention arm with statistical significance. This reduction in 
biomarkers might have halted the disease progression and early recov-
ery. Additionally, no patient had to be shifted to the intensive care unit 
(ICU). CIM-MEG19 is proved to be dependable support, though used as 
an adjuvant. 

Although the study was an ’add-on’ intervention, the eligibility 
criteria facilitated a comparison between CIM-MEG19 and the antivirals 
like Favipiravir and Remdesivir. Hence, the study could have a head-on 
trial by following ethical principles. Also, the endpoints were multiple, 
engaging both clinical and laboratory domains. These were the strengths 
of the study. The weakness of this study lies in the inability to avoid 
some bias at enrolment and the use of antiviral like remdesivir/ favi-
piravir in the control arm. Due to ethical reasons, critical patients could 
not be enrolled. Therefore, a multi-centric study with more COVID-19 
patients with severity considering the other critical inflammatory cy-
tokines and other blood biomarkers is needed to validate the pre-
liminary outcome of the present study. 

The present pilot trial of CIM-MEG19 as an add-on to SoC has 
demonstrated the safety and efficacy in COVID-19 with mild to mod-
erate severity. Therefore, a detailed clinical study with an adequate 
number of patients would be essential, encompassing severe and critical 
patients with COVID-19 infection to establish a natural product-based 
alternate therapy. 

Conclusion 

The present pilot clinical study has shown the efficacy of CIM- 
MEG19 in arresting the disease progression of COVID-19 by allevi-
ating the inflammatory markers. The study highlighted a 2-day benefit 
in recovery for those who received CIM-MEG19. The bioactive labdane 
diterpene lactones (LDDs) based standardized A. paniculata single-herb 
extract based CIM-MEG19 therapy is safe and effective in mild-to- 
moderate COVID-19 patients as an add-on regimen. 
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