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ARTICLE INFO ABSTRACT

Keywords: Background: Cancer patients are considered to have a higher risk of developing severe Coronavirus Disease 2019
Ayurveda (COVID-19) and a higher mortality rate. Moreover, poor prognosis observed in them is associated with multiple
Cancer co-morbidities. Ayurveda can prove to be effective in preventing COVID-19 as well as improving clinical out-
COVID'_lg comes against COVID-19 in cancer patients.

Prevention Lo . . . . .
Objectives: To evaluate the effect of Ayurvedic treatments given to cancer patients as also a preventive modality
against COVID-19 infections.

Methods: 700 cancer patients were enrolled in the study. The demographic information regarding their age, sex,
organs involved, stage, pre-existing comorbidities, Karnofsky score, addictions, undergoing conventional cancer
treatment, type of conventional treatment, and duration of Ayurvedic cancer treatment was collected from the
institutional records. These patients were interviewed telephonically or in person to obtain information related to
their COVID-19 status from March 2020 to Sep 2021, which included a) whether they were affected with COVID-
19 or not, b) If affected, the severity of COVID-19 symptoms, c¢) vaccination status, d) mortality, and e) if in
contact with relative affected by COVID-19.

Results: The surveyed cohort had 56 years as the median age, more female patients, Karnofsky score between 80
and 100, and hypertension as well as diabetes as major co-morbidities. During the 1st and 2nd waves, 34 (4.85%)
and 65 patients (10.09 %) were COVID-19 positive while 4.91 % and 11.11% of patients with addictions were
covid positive, respectively, the rest remained unaffected.

There was no specific trend in % of COVID-19-positive cancer patients concerning stage, but those with stage IV
undergoing conventional treatment showed increased prevalence (p < 0.001). Prolonged Ayurvedic treatment
exhibited a decreasing trend in % COVID-19 positive patients, which is highly significant (p < 0.001). Specif-
ically, those undergoing conventional therapy, and also received Ayurvedic treatment simultaneously for more
than 3 years remained unaffected by COVID-19, which was statistically significant in both waves (p < 0.001).
Conclusion: Ayurvedic treatments given to cancer patients are effective in preventing COVID-19 infections in
these patients.

1. Introduction a wide range of respiratory diseases ranging from mild cold to severe
distress. In December 2019, coronavirus named SARS-CoV- 2 resulted in
Coronaviruses belong to the family of viruses that are responsible for an outbreak of COVID-19 [1]. India has recorded over 4.44 crore
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COVID-19 cases and 5.31 lacs deaths since the outbreak to date [2]. The
majority of the cases with SARS-CoV-2 infections were either asymp-
tomatic or developed a mild illness (which included fever, cough,
briefness of breath, and muscle pain), while some required hospitali-
zation and oxygen support (which included acute respiratory torture
pattern [3] acute renal failure, acute respiratory injury, septic shock,
and severe pneumonia), and few were admitted to an intensive care unit
(ICU) [4].

SARS-CoV-2 infection and COVID-19 can affect anyone, although the
risk of developing a serious sickness rises with age and presence of
certain underlying medical disorders, such as cancer. Due to the illness
itself and/or the cancer treatment such as surgery, radiotherapy, and
chemotherapy, patients with active cancer are typically more vulnerable
to infections. As reported previously [5], cancer patients are more likely
to develop serious infections and to require mechanical breathing or
admission to the ICU leading to death. An increased risk of severe
infection and COVID-19-specific death in cancer cases was linked to the
male gender, Asian race, haematological cancer, first 24 months since
cancer diagnosis, fever, dyspnoea, and particularly high range of
ferritin, as well as C-Reactive Protein. Additionally, it was established
that a history of cancer offered a higher risk for serious complications
and was linked to more serious outcomes concerning COVID-19 [1]
Furthermore, those over the age of 60 were at a higher risk of
COVID-19-related death [6]. A small study of 105 patients reported that
lung cancer, metastatic illness, and hematologic malignancy may be
associated with greater rates of COVID-19-related death and ICU hos-
pitalization [7].

Despite global efforts to contain it, the pandemic spread due to a lack
of scientifically validated preventive and therapy plans. In such a situ-
ation, the scientific community pondered upon the pluralistic knowl-
edge systems that are available globally. In this pandemic crisis, China
adopted an integrative strategy using Traditional Chinese Medicines
(TCM) with modern treatment for more positive results [8]. Similarly,
centuries-old Ayurveda medicine was being researched in India for its
preventative and curative effects for dealing with COVID-19. According
to Ayurvedic principles, the COVID-19 pandemic/infection has been
linked to Janapadodhvansa Vyadhi (Epidemic). Panchavidha Karma, viz.,
Vamana (Emesis), Virechana (Purgation), Basti (Drug enema), Nasya
(Errhine), and Raktamokshana (Bloodletting), have been recommended
in the treatment of epidemics but seemed to be overlooked during the
widespread of COVID-19 [9] Rasayana, another unique Ayurvedic
concept associated with immunomodulation is also indicated, which
surely has a key role in COVID-19 [10].

The current study intends to evaluate the effect of Ayurvedic treat-
ments, particularly Rasayana and Panchakarma, given to cancer patients
to improve their Quality of Life and control cancer recurrence/metas-
tasis, which could prove as a preventive modality against COVID-19
infections. No specific interventions were done for COVID 19 though.

2. Methods
2.1. Study design

This is a monocentric observational cohort study designed to deter-
mine the efficacy of Ayurvedic cancer treatment in the prevention of
COVID-19. It was conducted in December 2020 and December 2021,
with a primary focus on COVID-19 Wave 1 (Mar to Oct 2020) and Wave
2 (Mar to Sep 2021) in the Indian scenario [11]. This study was carried
out as per the Declaration of Helsinki following STROBE guidelines [12],
Cancer patients were treated for cancer with various combinations of
Ayurvedic formulations possessing Shamana (Dosha and Dhatu balancing
treatment) and Rasayana properties as listed in Supplementary File 1
along with conventional cancer treatment. Some of them were treated
with Panchakarma (detoxifying) therapies as well. No specific inter-
vention for COVID-19 was done [13]. The Institutional Ethics Commit-
tee was informed about this observational study. No CTRI registration
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was done since, it was an observational study, with no intervention for
COVID-19 was done.

2.2. Participants

Participants’ written and informed consent was taken at the time of
registration at our center. Cancer patients registered at our institute
from 1996 to 2020, irrespective of the type, stage, and grade of cancer,
with ongoing Ayurvedic treatment (for 1996 to 2019 registered patients)
or those who have received Ayurvedic treatment for at least six months
(for 2020 registered patients) were included in the study.

Effect of Ayurvedic treatment in the form of improvement in Quality
of Life and immunomodulation is observed in cancer patients when they
are regularly taking Ayurvedic treatment at least for 6 months. For this
purpose, patients who had discontinued the treatment and were not
under regular follow-up or those who received treatment for less than 6
months were excluded from the study. The formal sample size calcula-
tion was later performed at a 95% confidence level and + 0.5% confi-
dence interval, with a standard deviation of 0.5 for about 900 eligible
cancer patients treated at our institute. The minimum sample size
equivalent to representing this population was only 270 and we sur-
veyed a total of 700 patients (Fig. 1).

2.3. Outcomes

The study’s primary outcome was the proportion of cancer patients
affected by COVID-19, the severity of COVID-19 in cancer patients, the
types of conventional treatments administered for COVID-19 in cancer
patients, and the mortality rate among cancer patients with COVID-19.
Ongoing conventional treatment and close contact with infected rela-
tives were factors of interest (exposures). The organs affected by cancer,
type of cancer, cancer treatment status, type, and duration of Ayurvedic
treatment were used to predict the study outcomes. Patient’s overall
health status assessed by Karnofsky score (KPS), age, comorbidity,
addiction, ongoing conventional treatment, and access to health care
could potentially influence the outcomes or exposures. In this study,
potential effect modifiers including the vaccination status, duration, and
type of Ayurvedic treatment received could impact COVID-19 outcomes
differently for diverse cancer types or stages.

2.4. Data collection

Demographic features, pre-existing comorbidities, addiction status,
histopathological confirmation of cancer diagnosis, and staging were
extracted from patient records. The COVID-19 status i.e., positive RT-
PCR status was ascertained through in-person or telephonic interviews
conducted by a team of doctors and trained Medical Social Workers
(MSWs) at the institute. Data included information related to COVID-19
disease, contact history, symptom onset and duration, medication use,
and adverse reactions. Vaccination data, including vaccine type and
dosing dates, were recorded. Family members’ COVID-19 infection
status and well-being during both waves were also included.

2.5. Risk of bias

To prevent information bias, a self-explanatory and user-friendly
questionnaire (Supplementary file 2) incorporating all the above-
mentioned aspects of the study was designed and we ensured that the
data were collected only by qualified doctors and trained MSWs. We
have included cancer patients of all types, stages, and grades in the study
to ensure unbiased selection.

2.6. Statistics

For this investigation, formal sample size calculation was later per-
formed as given in 2.2. In a Microsoft Excel file (Microsoft Office version
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(n=991)

Potentially Eligible participants as per
eligibility criteria

Total number of participants
excluded (n =291)

e Expired due to cancer (155)
e Contacts not available (2)

e Calls not connected (39)

e Calls not received (94)

e Denied to answer (1)

\ 4

COVID Positive
(n=22)

H

Exposed group
(n =54)

COVID Negative
(n=132)

(n = 700)

Total number of participants included
in the study during 1t wave

|

COVID Positive

Total number of participants

lost to follow-up during 2" wave
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e Hospitalized due to multiple
fractures (1)

e Did not respond to call (29)

e Number not reachable (2)
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(n=61)
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(n =539)

(n = 65)

r

COVID Negative
(n=579)

*Exposed group — Participants in close contact with COVID patients, Unexposed groups — Participants not

in close contact with COVID patients.

Fig. 1. Flow chart depicting the screening process of the participants.

2010), patients were assigned a unique recognition code. The non-
parametric ‘Chi-square’ test was applied for statistical analysis as data
was categorial and had a relatively large sample size. Statistical signif-
icance was set at a p-value of 0.05 on both sides. After completion of the
study post hoc analysis was performed to understand the power of the
study. Power analysis was established by G*Power 3.1.9.4 (Franz Faul
Universitat, Kiel Germany) [14].

3. Results

During the 1st Wave (Mar to Oct 2020), 700 patients were inter-
viewed about their COVID-19 status while during the 2nd Wave (Mar to
Sep 2021), 644 of these patients were available for re-evaluation as 56
patients were lost to follow-up in the 2nd wave. The power achieved for
the test is about 0.99 (99%) for a sample size of 700 and a level of sig-
nificance of 0.05 (5%). The screening process has been detailed in Fig. 1.

During the 1st and 2nd waves, 34 (4.85%) and 65 (10.09 %) patients,
respectively were COVID-19 positive (Table 1). Categorization of the
COVID-19-positive patients into symptomatic/asymptomatic groups
and various classes of severity, with or without vaccination has been

depicted in Table 1. It was found that the number of COVID-19 symp-
tomatic patients increased during the second wave (n = 54, 83.08%) as
compared to the 1st wave (n = 24, 70.58%) (Table 1).

The proportion of females (53 and 61.5 % during the 1st and 2nd
waves, respectively) was higher than that of males. Most of the patients
had Karnofsky’s score of 80 in the first wave (1.86%), while 3.88% had
scores of 90 in the second wave. In both waves, the most frequent signs
and symptoms were fever, breathlessness, cold, and cough. Also, in the
second wave, more patients presented with loss of smell, loss of taste,
and weakness, as compared to the gastrointestinal symptoms (Table 1).
On evaluating the differences in treatments during both waves, a
maximum number of patients were home quarantined during the second
wave (64.61%) than in the first wave (32.35%). Subjects from the sec-
ond wave were treated more often with hospitalization, conventional
oxygen therapy, and Remdesivir and less often with invasive mechanical
ventilation. The rate of mortality among cancer patients in this cohort
was reduced by 50% during the second wave (Table 1). In patients
having addictions, only 4.91?? and 11.11% were COVID-19 positive in
the 1st and 2nd wave, respectively (Table 1). Notably, 95.2?? and 89.9%
of patients who received either Shamana, Rasayana, or Shamana,
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Table 1
Distribution of cancer patients analyzed during 1st and 2nd wave of COVID-19
pandemic.

No. of Patients In 2nd
Wave (%) (n = 644)

No. of Patients In 1st
Wave (%) (n = 700)

Criteria

COVID Status COVID + COVID COVID + COVID

ve -ve ve -ve

34 (4.90) 666 65 (10.1) 579

(95.1) (89.9)
Sex
Male 16 (47) 218 25 (38.5) 182
(32.7) (31.4)
Female 18 (53) 448 40 (61.5) 397
(67.3) (68.5)

Vaccination Done

Yes 25 (73.5) 536 56 (86.2) 470
(80.5) (81.2)
No 09 (26.5) 130 09 (13.8) 109
(19.5) (18.8)
Karnofsky Performance Score
50 0 02 (0.3) 0 15 (03)
60 02 (06) 06 (01) 04 (06) 13 (02)
70 03 (09) 48 (07) 09 (14) 35 (06)
80 13 (38) 172 (26) 12 (18) 145 (25)
90 11 (32) 265 (40) 25 (38) 216 (37)
100 05 (15) 173 (26) 15 (23) 155 (27)
Addictions
Yes 17 (50) 329 35 (53.8) 280
(49.4) (48.4)
No 17 (50) 337 30 (46.2) 299
(50.6) (51.6)
Presentation
Asymptomatic 10 - 11 -
(29.42) (16.92)
Symptomatic 24 54
(70.58) (83.08)
Presenting Symptoms
Fever 19 - 41 -
(79.16) (75.92)
Headache 04 02
(16.67) (03.70)
Breathlessness 05 10
(20.83) (18.50)
Weakness 05 15
(20.83) (27.78)
Cough and Cold 09 29
(37.50) (53.70)
Body ache 04 11
(16.67) (20.37)
Anorexia 04 07
(16.67) (12.96)
Loss of Taste 07 14
(29.16) (25.92)
Loss of Smell 04 17
(16.67) (31.48)
Insomnia 00 01
(01.85)
Diarrhoea 00 01
(01.85)
Severity of COVID-19-Positive Patients and Modern Treatment Received
Home Quarantine 11 42
(32.35) (64.61)
Hospitalized 19 22
(55.58) (33.34)
Hospitalized and on 02 0 4 (6.15)
Hospitalized and treated 4 (11.76) 3(4.61)
with Remdesivir
Hospitalized and on 02 + 1(2.94) 8 (12.30)
Remdesivir
Hospitalized and on 4 (11.76) 1(1.54)
ventilators
Expired 6 (17.65) 3(4.61)
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Table 1 (continued)

No. of Patients In 2nd
Wave (%) (n = 644)

No. of Patients In 1st
Wave (%) (n = 700)

Criteria

Ayurvedic Treatment Received

Shamana + Rasayana 23 (67.6) 449 38 395
(67.4) (58.45) (68.21)

Shamana + Rasayana + 11(32.3) 216 27 183

Panchakarma (32.45) (41.55) (31.6)

Rasayana, and Panchakarma were COVID-19 negative in the 1st and 2nd
wave, respectively (Table 1). The age-wise distribution of COVID-19-
positive and negative patients has been depicted in Table 2. The me-
dian age was 56 years (50-62 years). No significant difference in age
distribution was observed between the COVID-19 positive and negative
patients in both waves.

A significantly higher (p < 0.0001) number of patients were of breast
cancer (32% in both waves), hemopoietic (17.65% in 1st wave and
24.62% in 2nd wave), and gastrointestinal cancer (11.76% in 1st wave
and 20% in 2nd wave), while lung cancer was mere 5.88% in 1st and
none in 2nd wave (Table 3). It was found that though 54 and 104 rel-
atives were COVID-19-positive in the 1st and 2nd waves, respectively,
the significant number of cancer patients who remained unaffected were
59.26% (n = 32) and 57.69% (n = 60), respectively in both waves. 22.7
and 23.1% of patients were under conventional cancer treatment during
1st and 2nd wave, respectively; and the majority of them, 94.97 and
87.92%, respectively were COVID-19 negative. This was highly signifi-
cant (p < 0.0001) (Table 3).

There was no specific trend observed in the percentage of COVID-19-
positive patients concerning the stage. However, amongst stage IV pa-
tients undergoing conventional treatment, the proportion of COVID-19-
negative patients (92.86% in 1st wave and 86.27% in 2nd wave) was
significantly higher than the proportion of COVID-19-positive patients
(7.14% in 1st wave and 13.73% in 2nd wave) (Table 4). Duration of
Ayurvedic treatment exhibited a decreasing trend in % COVID-19-
positive patients. Cancer patients under conventional therapy, who
simultaneously received Ayurvedic treatment for more than 5 years
continuously remained unaffected by COVID-19, which was statistically
significant (p < 0.0001 and p = 0.0011 in respective waves) (Table 5a).
The majority of the patients received Basti treatment (n = 222) followed
by Nasya (n = 85) and the maximum duration of Basti and Nasya
treatments were 14 and 7 days respectively (Table 5b).

The most prevalent comorbidities were hypertension and diabetes
(Table 6). More patients with hypertension and diabetes were affected
by COVID-19 during the second wave as compared to the first wave. It
was observed that 95.87 and 83.91% of cancer patients having more
than two comorbidities were COVID-19 negative in the 1st wave and
2nd wave, respectively; which was a highly significant finding (p <
0.0001). Amongst the patients under conventional therapy for cancer, a
significant proportion (p < 0.0001) i.e., 96.97 and 80% of patients, with
more than two comorbidities was COVID-19 negative in respective
waves (Table 6).

Table 7 presents that 92.37% of non-vaccinated patients were
COVID-19 negative, which was highly significant (p < 0.0001). Also,
88.64% of non-vaccinated cancer patients, who were under conven-
tional therapy, remained COVID-19-negative during the second wave.

4. Discussion

We believe that this is the first of its kind report highlighting the
efficacy of Ayurvedic treatment given to cancer patients’ population in
prevention and better prognosis of COVID-19 infection, including those
with active cancer disease. Cancer patients treated with adjunct Ayur-
vedic treatment at our center were selected for this retrospective
observational study to assess the incidence rate of COVID-19 among
them.
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Table 2
Age-wise distribution of cancer patients analyzed during 1st and 2nd wave of COVID-19 pandemic.
1st wave
Age group (in No. of patients assessed ~ COVID-19 positive patients COVID-19 negative patients Chi-Square
test
years) (n) (n) % (Within Positive % (Within age (n) % (Within negative % (Within age €s
patients) group) patients) group)

0-18 9 1 2.94 11.11 8 1.20 88.89 0.0000

19-40 79 5 14.71 6.33 74 11.11 93.67 0.0000

41-60 336 15 44.12 4.46 321 48.20 95.54 0.0000

> 60 276 13 38.24 4.71 263  39.49 95.29 0.0000

Total 700 34 100.00 4.86 666  100.00 95.14 0.0000

2nd wave

Age group (in No. of patients COVID-19 positive patients COVID-19 negative patients Chi-Square
d Test

years) assesse (n) % (Within Positive % (Within age (n) % (Within negative % (Within age es

patients) group) patients) group)

0-18 8 0 0.00 0.00 8 1.38 100.00 0.0000

19-40 74 9 13.85 12.16 65 11.23 87.84 0.0000

41-60 310 31 47.69 10.00 279  48.19 90.00 0.0000

> 60 252 25 38.46 9.92 227  39.21 90.08 0.0000

Total 644 65 100.00 10.09 579 100.00 89.91 0.0000

4.1. Efficacy of Ayurvedic treatment in preventing menace of Covid-19
infection in cancer patients

4.1.1. Association of various risk factors with Covid-19 outcomes

Few reported studies have established an association of variables
with COVID-19 outcomes. A study of 193 patients revealed that older
age and male gender were associated with a higher likelihood of covid
related death, whereas, comorbidities resulted in severe covid 19
symptoms [15]. In this study, it was also observed that treatment with
chemotherapy for 90 days before COVID-19 was not associated with
COVID-related death and severity. Another study on 112 patients in the
Danish cohort also stated that age, performance status, and comorbid-
ities were strong predictors of adverse outcomes in cancer patients with
COVID-19 disease. The study also documented that the patients with
progressive cancer disease seemed to be at greater risk of fatal outcomes
from COVID-19. However, recent cytotoxic therapy was not associated
with adverse outcomes of SARS-CoV-2 infection for patients with solid
cancer [16]Another study of 198 patients established that factors asso-
ciated with death after COVID-19 diagnosis were age >60 years, current
or former smoking, coexisting comorbidities, respiratory tract cancer,
and management in a noncurative setting [17] A publication compiling
15 studies with 3019 patients was carried out in the United Kingdom and
Europe (41%), followed by the United States and Canada (35.7%), and
Asia (China, 23.3%). The overall case fatality rate of COVID-19 patients
with cancer measured 22.4%. COVID-19 patients with cancer had a
higher fatality rate compared with that of COVID-19 patients without
cancer. Age and sex appeared to be the risk factors associated with a
poorer prognosis [18] In a study published in The Lancet, 800 cancer
patients were studied, 412 (52%) among them had a mild COVID-19
disease course while 226 (28%) patients died. The risk of death was
significantly associated with advancing patient age, being male, and the
presence of other comorbidities such as hypertension and CVD. These
patients had received cytotoxic chemotherapy within 4 weeks before
testing positive for COVID-19 [19] Another study carried out on 928
cancer patients in USA, Canada, and Spain documented independent
factors associated with increased 30-day mortality, after partial adjust-
ment. They were increased age, male sex, 1 or more comorbidities,
Eastern Cooperative Oncology Group performance status of 2 or higher,
smoking status, active cancer, receipt of azithromycin plus hydroxy-
chloroquine. Race and ethnicity, obesity status, cancer type, type of
anticancer therapy, and recent surgery were not associated with mor-
tality [20]. In another study, out of 423 cancer patients, 40% were
hospitalized for COVID-19, 20% developed severe respiratory illness
(including 9% who required mechanical ventilation) and 12% died

within 30 days. Age older than 65 years and treatment with immune
checkpoint inhibitors (ICIs) were predictors for hospitalization and se-
vere disease, whereas receipt of chemotherapy and major surgery were
not. Overall, study showed that substantial rates of hospitalization and
severe outcomes marked COVID-19 in patients with cancer [21] A study
on 212 cancer patients demonstrated a 30% mortality rate. Patients with
gastrointestinal cancers were identified as a subset of more vulnerable
patients; immunotherapy and radiotherapy within 3 months of
COVID-19 diagnosis were risk factors for death [22]. Among 23,266
participants with cancer and 1,784,293 without cancer, 10,404 reported
a positive COVID-19 test. It was found that current treatment with
chemotherapy or immunotherapy was associated with a 2.2-fold
increased risk of a positive test. The association between cancer and
COVID-19 infection was stronger among participants >65 years and
males [23].

4.1.2. Better outcomes of Ayurvedic treatment in cancer patients associated
with various risk factors

Out of 700 cancer patients who were interviewed in the 1st wave,
644 were accessible for reassessment during the 2nd wave. All these
patients received Ayurvedic treatment in various combinations of
Shaman, Rasayana, and Panchakarma therapies as needed for their
ailment for variable periods. In this study, a significantly low prevalence
of COVID-19 disease in cancer patients during 1st [n = 34, 4.85%] and
2nd [n = 64, 10.09%)] waves, respectively; can be attributed to their
exposure to Ayurveda treatment. Despite the aggressive nature of the
disease, being in close contact with COVID-19-positive patients, the
presence of comorbidities and addictions, as well ongoing conventional
cancer treatment, these immunocompromised cancer patients, who
were taking Ayurvedic medicines or had received Ayurvedic treatment
previously for a longer duration, showed low susceptibility to COVID-19
as well as less severity, such as hospitalization and mortality rates.

A multicentric cohort study from China reported that breast, colo-
rectal, and lung cancer individuals were the three most prevalent having
COVID-19 disease [24]. According to another multivariate analytical
study, cancer patients with hematologic malignancy have a worse
prognosis during COVID-19 infestation [25]. In our study, it was
observed that the occurrence rate of COVID-19 infection was signifi-
cantly high amongst patients with breast cancer followed by haemato-
logical, and gastrointestinal malignancies.

Elderly people having additional illnesses such as comorbidities and
concurrent conditions such as obesity, metabolic disorders, lung disease,
coronary heart disease, renal failure, fatty liver, and neoplastic disorders
are more likely to develop significant COVID-19 infection and face its ill
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Table 3
Organ-wise distribution of cancer patients analyzed during 1st and 2nd wave of the COVID-19 pandemic.
Organ 1st wave 2nd wave
No of COVID-19 positive patients COVID-19 negative patients Chi- No. of COVID-19 positive patients COVID-19 negative patients Chi-
patients ) % (Within % (Within () % (Within % (Within  0UT®  patients () % (Within % (Within (1) % (Within % (Within 0"
assessed (n) L. . . . Test assessed (n) L. X . . Test
Positive CA site) negative CA site) Positive CA site) negative CA site)
pts) pts) pts) pts)
Head and Neck Cancers 86 1 2.94 1.16 85 12.76 98.84 0.0000 78 5 7.69 6.41 73 12.61 93.59 0.0000
GI Track 78 4 11.76 5.13 74 11.11 94.87 0.0000 67 13 20.00 19.40 54 9.33 80.60 0.0000
Respiratory 23 2 5.88 8.70 21 3.15 91.30 0.0000 22 0 0.00 0.00 22 3.80 100.00 0.0000
Sarcomas 18 0 0.00 0.00 18 2.70 100.00 0.0109 16 0 0.00 0.00 16 2.76 100.00 0.0000
Basal Cell Carcinoma 1 0 0.00 0.00 1 0.15 100.00 0.0917 1 0 0.00 0.00 1 0.17 100.00 0.1620
Breast 269 11 32.35 4.09 258 38.74 95.91 0.0000 251 21 32.31 8.37 230 39.72 91.63 0.0000
Female reproductive 74 1 2.94 1.35 73 10.96 98.65 0.0000 69 6 9.23 8.70 63 10.88 91.30 0.0000
system
Male reproductive 18 2 5.88 11.11 16 2.40 88.89 0.0000 17 1 1.54 5.88 16 2.76 94.12 0.0000
system
Urinary system 10 2 5.88 20.00 8 1.20 40 0.0000 8 1 1.54 12.50 7 1.21 87.50 0.0000
Eye and Brain 13 2 5.88 15.38 11 1.65 84.62 0.0000 13 2 3.08 15.38 11 1.90 84.62 0.0000
Glands (Thyroid & 6 1 2.94 16.67 5 0.75 83.33 0.0058 5 0 0.00 0.00 5 0.86 100.00 0.0041
Thymus)
Secondary sites 2 1 2.94 50.00 1 0.15 50.00 0.4187 2 0 0.00 0.00 2 0.35 100.00 0.0112
Hematological 86 6 17.65 6.98 80 12.01 93.02 0.0319 79 16 24.62 20.25 63 10.88 79.75 0.0112
Primary Multiple CA 16 1 2.94 6.25 15 2.25 93.75 0.0000 16 0 0.00 0.00 16 2.76 100.00 0.0000
Total 700 34 100.00 4.86 666 100.00 95.14 0.0000 644 65 100.00 10.09 579 100.00 89.91 0.0000
Cancer patients in 104 44 100.00 42.31 60 100.00 57.69 0.0281
contact with COVID-
19 positive Relative
Cancer patients 159 8 100.00 5.03 151 100.00 94.97 0.0000 149 18 100.00 12.08 131 100.00 87.92 0.0000

undergoing
conventional therapy

SHOIOI (S20Z) 91 dUIPaN 243D.LSa1] pup DPaAMAY fo [puinor



Table 4
Stage-wise distribution of cancer patients analyzed during 1st and 2nd wave of the COVID-19 pandemic.
Stage of 1st wave 2nd wave
Di
1sease No. of COVID-19 positive patients COVID-19 negative patients Chi No. of COVID-19 positive patients COVID-19 negative patients Chi-
patients Square patients Square
assessed (n) Test assessed (n) Value
m) % (Within % (Within (n) % (Within % (Within m) % (Within % (Within (n) % (Within % (Within
positive stage) negative stage) positive stage) negative stage)
patients) patients) patients) patients)
I 86 1 2.94 1.16 85 12.76 98.84 0.00 82 10 15.38 12.20 72 12.44 87.80 0.00
I 236 10 29.41 4.24 226 33.93 95.76 0.00 220 21 32.31 9.55 199 34.37 90.45 0.00
11 182 9 26.47 4.95 173 2598 95.05 0.00 171 13 20.00 7.60 158  27.29 92.40 0.00
v 149 9 26.47 6.04 140  21.02 93.96 0.00 129 14 21.54 10.85 115 19.86 89.15 0.00
NA 47 5 14.71 10.64 42 6.31 89.36 42 7 10.77 16.67 35 6.04 83.33
Total 700 34 100.00 4.86 666  100.00 95.14 0.00 644 65 100.00 10.09 579  100.00 89.91 0.00
Cancer patients with COVID-19 negative though relative COVID-19 positive
Stage of 1st wave 2nd wave
Di
isease COVID-19 COVID-19 positive patients COVID-19 negative patients Chi- COVID-19 COVID-19 positive patients COVID-19 negative patients Chi-
positive Square positive Square
lati Test lati
relatives (n) M) % (Within % (Within  (n) % (Within % (Within relatives (n) M) % (Within % (Within ~ (n) % (Within % (Within
positive stage) negative stage) positive stage) negative stage)
patients) patients) patients) patients)
I 4 0 0.00 0.00 4 12.50 100.00 0.0019 18 8 18.18 44.44 10 16.67 55.56 0.3152
I 17 7 31.82 41.18 10 31.25 58.82 0.1781 40 17 38.64 42.50 23 38.33 57.50 0.0716
111 16 6 27.27 37.50 10 31.25 62.50 0.0815 21 5 11.36 23.81 16 26.67 76.19 0.0002
v 11 8 36.36 72.73 3 9.38 27.27 0.0091 16 9 20.45 56.25 7 11.67 43.75 0.1982
NA 6 1 4.55 16.67 5 15.63 83.33 0.0095 9 5 11.36 55.56 4 6.67 44.44 0.2981
Total 54 22 100.00 40.74 32 100.00 59.26 0.0319 104 44 100.00 42.31 60 100.00 57.69 0.0101
Cancer patients undergoing conventional therapy
Stage of 1st wave 2nd wave
Di
isease Patients undergoing COVID-19 positive patients COVID-19 negative patients Chi- Patients undergoing COVID-19 positive patients COVID-19 negative patients Chi-
conventional Square conventional Square
therapy (n) (M) % Within % (Within () % (Within % (Within & therapy (n) (M) % (Within % (Within () % (Within % (Within
Positive stage) negative stage) Positive stage) negative stage)
patients) patients) patients) patients)
I 16 0 0.00 0.00 16 10.60 100.00 0.0000 16 0 0.00 0.00 16 12.21 100.00 0.0000
I 35 0 0.00 0.00 35 23.18 100.00 0.0000 32 6 33.33 18.75 26 19.85 81.25 0.0000
111 41 1 12.50 2.44 40 26.49 97.56 0.0000 39 3 16.67 7.69 36 27.48 92.31 0.0000
v 56 4 50.00 7.14 52 34.44 92.86 0.0000 51 7 38.89 13.73 44 33.59 86.27 0.0000
NA 11 3 37.50 27.27 8 5.30 72.73 0.0127 11 2 11.11 18.18 9 6.87 81.82 0.0001
Total 159 8 100.00 5.03 151  100.00 94.97 0.0000 149 18 100.00 12.08 131  100.00 87.92 0.0000
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Table 5a
Duration of Ayurvedic treatment in cancer patients analyzed during 1st and 2nd wave of COVID-19 pandemic.
Duration of 1st wave 2nd wave
Ayurvedic . . R . R L. . . . .
treatment No. of COVID-19 positive patients COVID-19 negative patients Chi No. of COVID-19 positive patients COVID-19 negative patients Chi-
tient: S tient: S
patients (™ % (Within % (Within ~ (n) % (Within o (Within 003" patients @ % (Within % (Within ~ (n) % (Within 9% (Within ~ ooare
assessed (n) . . Test assessed (n) L. . Test
positive stage) negative stage) positive stage) negative stage)
patients) patients) patients) patients)
<3y 520 24 70.59 4.62 496  74.47 95.38 0.0000 470 42 64.62 8.94 428  73.92 91.06 0.0000
35y 92 6 17.65 6.52 86 12.91 93.48 0.0000 87 9 13.85 10.34 78 13.47 89.66 0.0000
>5y 88 4 11.76 4.55 84 12.61 95.45 0.0000 87 14 21.54 16.09 73 12.61 83.91 0.0000
Total 700 34 100.00 4.86 666  100.00 95.14 0.0000 644 65 100.00 10.09 579  100.00 89.91 0.0000
Cancer patients COVID-19 negative though relative COVID-19 Positive
Duration of 1st wave 2nd wave
Ayurvedic - . . . - o . . - -
treatment COVID-19 COVID-19 positive patients COVID-19 negative patients Chi- COVID-19 COVID-19 positive patients COVID-19 negative patients Chi-
iti S iti S
posttive (M) % (Within o% (Within ~ (n) % (Within % (Within ~ _ouare postiive M) % (Within o% (Within ~ (n) % (Within o (Within ~ A2r¢
relatives (n) L . Test relatives (n) L. . Test
positive stage) negative stage) positive stage) negative stage)
patients) patients) patients) patients)
<3y 39 16 72.73 41.03 23 71.88 58.97 0.0010 64 26 59.09 40.63 38 63.33 59.38 0.0129
35y 8 3 13.64 37.50 5 15.63 62.50 0.1602 19 9 20.45 47.37 10 16.67 52.63 0.4102
>5y 7 3 13.64 42.86 4 12.50 57.14 0.3127 21 9 20.45 42.86 12 20.00 57.14 0.1692
Total 54 22 100.00 40.74 32 100.00 59.26 0.0251 104 44 100.00 42.31 60 100.00 57.69 0.0142
Cancer patients undergoing conventional cancer therapy
Duration of 1st wave 2nd wave
A di
trzlalrr_r‘;eer:: Patients COVID-19 positive patients COVID-19 negative patients Chi- Pts undergoing COVID-19 positive patients COVID-19 negative patients Chi-
i ional
undergoing M@ % Within % M % (Within % Square conventiona m % Within % @ % (Within % Square
conventional . . . . Test therapy (n) . . . . Test
therapy (1) Positive (Within negative (Within Positive (Within negative (Within
Py patients) stage) patients) stage) patients) stage) patients) stage)
<3y 146 8 100.00 5.48 138  91.39 94.52 0.0000 137 16 88.89 11.68 121 92.37 88.32 0.0000
35y 3 0 0.00 0.00 3 1.99 100.00 0.0078 4 1 5.56 25.00 3 2.29 75.00 0.0716
>5y 10 0 0.00 0.00 10 6.62 100.00 0.0000 8 1 5.56 12.50 7 5.34 87.50 0.0011
Total 159 8 100.00 5.03 151  100.00 94.97 0.0000 149 18 100.00 12.08 131  100.00 87.92 0.0000
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List of Panchakarma therapies with their frequencies and duration during the course of Ayurvedic treatment.

Name of Panchakarma Therapy Total number of patients

Frequency of Panchakarma therapies

1 set 2 sets 3 sets 4 sets 5 sets 6 sets 7 sets 8 sets 9 sets 10 sets

Basti 222 103 47 37 23 3 4 2 1 1 1
Vamana 6 5 0 0 0 0 0 0 0 0
Virechana 3 2 1 0 0 0 0 0 0 0
Raktamokashana 5 5 0 0 0 0 0 0 0
Nasya 85 36 24 12 12 1 0 0 0 0 0
Name of Panchakarma Therapy Duration of Panchakarma therapies (in various sets)

1 day 3 days 4 days 5 days 6 days 7 days 10 days 14 days 21 days 28 days
Basti 0 28 0 0 0 165 3 221 1 1
Vamana 6 0 0 0 0 0 0 0 0 0
Virechana 3 0 0 0 0 0 0 0 0 0
Raktamokashana 3 0 2 0 0 0 0 0 0 0
Nasya 1 4 0 2 2 158 0 4 0 0

effects [26]. The known adverse drug reactions together with decreased
immune function may be anticipated to occur in these patients and may
eventually raise the mortality risk because of profoundly weakened
natural immunity in comorbid diseases and concurrent consumption of
additional medicines by the patients [27]. Additionally, the binding of
the pathogenic SARS-CoV-2 virus with its target cells into the human
body is expedited by the ACE-2 receptor. Diabetic or hypertensive pa-
tients taking angiotensin II type-I receptor blockers (ARBs) and ACE
inhibitors (ACEIs) mostly elevate ACE-2 levels [28,29]. In such patients,
increased ACE-2 may worsen SARS-CoV-2 infection. Patients with
COVID-19 who had hypertension had higher rates of extensive pneu-
monia, extreme inflammatory reactions, mutilated organs/tissue, and
progressive disease than non-hypertensives [30]. In our study, around
3/4th of cancer patients had comorbidities, especially hypertension and
diabetes. Though most of the COVID-19-positive cancer patients in this
study were between 40 and 60 years old (around 45 % in both waves)
and approximately half of them had one or more than two comorbid-
ities, they showed significant (p < 0.0001) resistance to COVID-19 and
its complications.

It has been reported that chronic use of alcohol, tobacco, and other
drugs is linked to metabolic (diabetes, hypertension), pulmonary
(COPD, cardiac insufficiency, and myocardial infarction), and cardio-
vascular (arrhythmias, cardiac insufficiency, and myocardial infarction)
diseases. It can be assumed that people with substance abuse are more
likely to experience negative COVID-19 outcomes [31]. In our study,
even though the majority of the patients had addictions, very few of
them presented with severe COVID-19 manifestations who had taken or
were presently on Ayurvedic treatment. This highlights the efficacy of
Ayurvedic medicines and therapies in improving and maintaining im-
munity probably by enhancing the natural killer cells and helper T cells
in immunocompromised status [32].

A study in the United States reported that COVID-19 patients who
recently received conventional cancer treatment showed a statistically
significant rise in the risk of death and ICU admission. On the other
hand, patients with no recent cancer treatment had a similar risk of
mortality and ICU stay but a lower peril of mechanical ventilation and
hospitalization [33]. Conventional cancer therapy is known to hamper
the general immunity of patients [34]. In our study, approximately
1/5th of the patients was undergoing conventional cancer treatment
during both waves. Of these, the maximum number of patients i.e., 85%
and 95% during the 1st and 2nd waves, respectively, were COVID-19
negative. This also proves the efficacy of Ayurvedic medicines as anti-
oxidant and immunomodulatory thereby, improving the quality of life of
these patients during their active cancer treatment.

The mortality rates were a mere 0.86% and 0.43% in the respective
waves. Considering the availability of vaccinations during the second
wave, the rate of mortality might have been reduced. However, ac-
counting for the reported mortality of 14.52% of cancer patients with

COVID-19 [35], the mortality rate of less than 1% in our study can be
very encouraging.

4.2. Probable mode of action of Ayurvedic treatment to cancer patients in
preventing COVID-19 infection

4.2.1. Pathophysiology of SARS-cov-2

Viral infections in the respiratory tract like SARS-CoV-2, modify the
immune regulatory network, causing alterations in lymphocyte sub-
populations, diminished responsiveness, and lowered macrophage
function [36]. Clinically, SARS-CoV-2 infection triggers an immuno-
logical response that manifests as two phases viz., the initial phase of
immune defence-based protection and the later phase of
inflammation-driven destruction [37]. Immunoglobulin IgM and IgG
antibodies that attach to SARS-CoV-2 are recruited in the initial phase
[38] while in the subsequent phase, uncontrolled cytokines release re-
sults in Cytokine Release Syndrome (CRS) or popularly called “cytokine
storm” marked by increased IL-2, IL-7, granulocyte colony-stimulating
factor, IFN-gamma, and TNF-alpha levels [39]. CRS causes tissue dam-
age in the lungs, kidneys, and heart, resulting in multi-organ failure.
COVID-19 causes significant alveolar destruction, which results in Acute
Respiratory Distress Syndrome (ARDS) and respiratory failure. One of
the ways to restore immunological homeostasis is the restoration of
Th1/Th-2 cytokine balance [40,41].

4.2.2. Probable effect of varied Ayurvedic treatment on cancer patients in
the present study

The main goal of Ayurvedic medicine in cancer is to boost immunity
[42] Therefore, an Ayurvedic method of cancer treatment focuses on
improving digestion, removing toxins, limiting tumor growth, and
boosting tissue metabolism [43]. All the patients in the current study
received Ayurvedic treatment in the form of Shamana, Rasayana, and
Panchakarma as per the individual treatment modality. Shamana chikitsa
lays the foundation for strengthening immunity by rekindling digestive
fire, ensuring good food absorption and assimilation in immunocom-
promised cancer patients. Shaman therapies place a strong emphasis on
achieving Dosha and Dhatu balance within the body at the point of
vitiation through the use of oral medications. It is usually implemented
successfully when the disease is diagnosed early and Doshas are less
vitiated. In the advanced stage of the disease, Shamana chikitsa in the
form of Deepana and Pachana is mainly administered to improve
digestion and metabolism [44]. Thereby probably also helps in
combating COVID-19 infestation [45]. A change in diet and lifestyle is
also a component of the strategy in addition to medications. Rasayana
refers to the path of achieving superior Rasadi Dhatus (body tissues).
Several secondary characteristics of Rasayana, such as those that pro-
mote lifespan, strength, Ojabala (increased vigor), and other benefits,
are brought about by the increased nutritional state and the enhanced
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Table 6
Co-morbidities in cancer patients analyzed during 1st and 2nd wave of COVID-19 pandemic.
Type of comorbidity ~ 1st wave 2nd wave
No. of COVID-19 positive patients COVID-19 negative patients Chi No. of COVID-19 positive patients COVID-19 negative patients Chi
tient tient:
patients () % (Within % (Within ~ (n) % (Within % (Within  Sduare  patients () % (Within % (Within ~ (n) % (Within % (Within 14"
assessed (n) L. . Test assessed (n) o .
Positive stage) negative stage) Positive stage) negative stage)
patients) patients) patients) patients)
Diabetes Mellitus 140 4 11.76 2.86 136  20.42 97.14 0.0000 136 20 30.77 14.71 116  20.03 85.29 0.0000
Hypertension 209 2 5.88 0.96 207 31.08 99.04 0.0000 196 21 32.31 10.71 175 30.22 89.29 0.0000
Hypo/ 58 2 5.88 3.45 56 8.41 96.55 0.0000 57 5 7.69 8.77 52 8.98 91.23 0.0000
Hyperthyroidism
Asthma 8 1 2.94 12.50 7 1.05 87.50 0.0000 7 1 1.54 14.29 6 1.04 85.71 0.0000
More than two co- 121 5 14.71 4.13 116  17.42 95.87 0.0000 87 14 21.54 16.09 73 12.61 83.91 0.0000
morbidities
No Comorbidity 365 15 44.12 4.11 350 52.55 95.89 0.0000 337 32 49.23 9.50 305 52.68 90.50 0.0000
CANCER PATIENTS UNDERGOING CONVENTIONAL THERAPY
Type of 1st wave 2nd wave
comorbidity - - - - - : - - : - - :
Patients COVID-19 positive patients COVID-19 negative patients Chi Patients COVID-19 positive patients COVID-19 negative patients Chi-
d i S d i S
undergoing M % Within % (m % Within % duare - undergoing M % Within % M) % Within % quare
conventional . L . o Test conventional . L . L
therapy (n) Positive (Within negative (Within therapy (n) Positive (Within negative (Within
24 patients) stage) patients) stage) Py patients) stage) patients) stage)
Diabetes Mellitus 37 2 25.00 5.41 35 23.18 94.59 0.0000 36 4 22.22 11.11 32 24.43 88.89 0.0000
Hypertension 46 1 12.50 2.17 45 29.80 97.83 0.0000 40 1 5.56 2.50 39 29.77 97.50 0.0000
Hypo/ 12 0 0.00 0.00 12 7.95 100.00 0.0000 11 0 0.00 0.00 11 8.40 100.00 0.0000
Hyperthyroidism
Asthma 1 0 0.00 0.00 1 0.66 100.00 1.0000 0 0 0.00 0.00 0 0.00 0.00 1.0000
More than two co- 33 1 12.50 3.03 32 21.19 96.97 0.0000 35 7 38.89 20.00 28 21.37 80.00 0.0000
morbidities
No co-morbidity 85 5 62.50 5.88 80 52.98 94.12 0.0000 80 6 33.33 7.50 74 56.49 92.50 0.0000

SHOIOI (S20Z) 91 dUIPaN 243D.LSa1] pup DPaAMAY fo [puinor



S. Sardeshmukh et al.

Journal of Ayurveda and Integrative Medicine 16 (2025) 101045

Table 7
Vaccination status in cancer patients analyzed during 2nd wave.
Vaccination No. of patients COVID-19 % (Within % (Within COVID-19 % (Within % (Within Chi-
status assessed (n) positive patients Positive vaccination status) negative patients negative vaccination status) Square
(m) patients) (n) patients) test
Yes 526 56 86.15 10.65 470 81.17 89.35 0.0000
No 118 9 13.85 7.63 109 18.83 92.37 0.0000
Total 644 65 100.00 10.09 579 100.00 89.91 0.0000
Cancer patients undergoing conventional therapy
Vaccination No. of patients COVID-19 % (Within % (Within COVID-19 % (Within % (Within Chi-
status assessed (n) positive patients Positive vaccination status) negative patients negative vaccination status) Square
(n) patients) (n) patients) test
Yes 105 13 72.22 12.38 92 70.23 87.62 0.0000
No 44 5 27.78 11.36 39 29.77 88.64 0.0000
Total 149 18 100.00 12.08 131 100.00 87.92 0.0000

properties of tissues [46]. Panchakarma (purificatory therapy) helps to
clean and rejuvenate the Srotasa (body channels) thus ensuring optimal
metabolite transfer [47].

Coronaviruses are a group of RNA viruses [48]. By interacting with
the COVID-19 proteases’ active site, the majority of Rasayana medica-
tions block RNA production and replication [49]. SARS-CoV-2 has a
significant impact on the T cells, notably CD4" and CD8" of the immune
system which play an important antiviral action in battling infections.
However, it is associated with an increased risk of an inflammatory or
autoimmune response [50]. It has also been discovered that CD4" T
helper cells are necessary for the production of SARS-CoV-specific
neutralizing antibodies [51]. Rasayana herbs promote non-specific im-
munity. Natural killer (NK) cells are responsible for non-specific innate
resistance, but they are also involved in adaptive immunity by sup-
porting the formation of antigen-specific Th1 cells through IFN- and IL-2
production. Improved response of NK effector cells via IFN production
and cytotoxic granule exocytosis probably leads to direct neutralization
of the virus [52].

The five cleansing techniques of Panchakarma based on their specific
indications, are applied to various medical conditions like cancer. The
elimination of endotoxins from the body is the primary goal of Pan-
chakarma. Effective Panchakarma lowers oxidative stress, cellular hyp-
oxia, inflammatory cytokine accumulation (preventing cytokine storm),
and premature cellular damage [53]. Thus, probably helps in prevention
as well as better recovery from COVID-19 infection.

4.3. Limitations of the study

Patients who had discontinued the treatment and were not under
regular follow-up or those who received treatment for less than 6
months were excluded from the study as effect of Ayurvedic medicines
could not be properly studied in these patients.

4.4. Future scope of research

The Ayurvedic medicines in the form of Rasayana and Shamana
Chikitsa used in the present cohort of cancer patients need to be further
studied to understand the mechanisms in reducing COVID-19 infection
and actively recommended as the first-line treatment in cancer patients
during such kind of pandemics.

5. Conclusion

This study provides insights into the efficacy of Ayurvedic inter-
vention in vulnerable or high-risk cancer patients against COVID-19 in
terms of low incidence, less severity, less aggressive intervention
required, and low mortality.
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