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The purpose of this study was to assess the Saudi population’s perceptions about the use of herbal products
to prevent coronavirus disease 2019 infection in Saudi Arabia. Here, 803 subjects participated in the online
survey, which was cross-sectional in nature and self-administrated. The study included all Saudi Arabian
adults, whereas pregnant women were excluded. Participants who decided to participate in the study filled out
the questionnaire completed by 803 people. During the coronavirus disease 2019 pandemic, most participants
were aware of alternative and complementary medicines, whereas 60.1 % obtained their knowledge from
social media sites. Prior to online shops/pharmacies and homemade remedies, the traditional apothecary was
the most common source for alternative and complementary medicines. About 56 % of participants (p<0.05)
did not believe that the complementary and alternative therapies could prevent or treat coronavirus disease
2019 infection, whereas 53.9 % of them considered safe. Only 22 % of those who took part in the survey
agreed that alternative and complementary therapies could successfully combat coronavirus disease 2019
and could be used as a substitute for vaccines. Finally, our study found that during coronavirus disease 2019,
medicinal plants and other complementary and alternative therapies were used and considered to be more
effective.
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The world’s current Coronavirus Disease 2019
(COVID-19) pandemic originated in Wuhan, derived
from the novel strain coronavirus known as "Severe
Acute Respiratory Syndrome Coronavirus 2" (SARS-
CoV-2)! Tt is the seventh member of the Coronaviridae
family to infect humans and is the only cause of this
infectious condition?’. Direct contact with infected
patients through coughing and/or sneezing could be
attributed to the rapid transmission of COVID-19.
Furthermore, two new transmission pathways, namely
aerosol transmission and contact transmission, have
been identified™. Saudi Arabia reported the first case
of COVID-19 in March 2020 and then the virus started
to propagate steadily more throughout the whole
country. Now-a-days, preventive and curative battles
for COVID-19 have focused on discovering vaccines
and specific therapeutic agents targeting SARS-
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CoV-2. There are some potential therapeutic agents
for COVID-19 treatments, such as antiviral agents,
dexamethasone; however, several protocols still show
conflicting results. The deficiency of treatment options
for COVID-19 has enhanced many concerns among
people worldwide, which has led to many endeavors
to find alternative options to prevent the transmission
of the disease or to mitigate the progression of the
infection through focusing more on preventive side and
the use of natural products and herbal extracts to raise
immunity and diminishing the probability of getting
infected®. These herbal compounds are assumed to
have the activity to regulate the immune response.
Therefore, they are believed to have beneficial effects
on preventing or treating COVID-19%7. During the
pandemic, various pharmaceutical companies presented
their herbal products commercially. Consequently,
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based on the information from the advertisements on
television, radio and online media, people strive to shop
for these herbal products to fight against COVID-19.
Unfortunately, this community behavior was begun
without a clear research base on the herbal effects
of COVID-19. Research that describes the relation
between herbal drugs and the molecular mechanisms of
COVID-19 infection, treatment and prevention remains
to be investigated™®.

Despite the benefits of using herbal products, there
is a considerable drawback, namely the herbal-drug
interaction. Posadzki et al. reported the potential
interactions between herbal medicinal products and
drugs, categorized as minor, moderate and severe. Their
study showed that the combination of herbal medicine
and drugs resulted in some cases in life-threatening
conditions®!. Unfortunately, a recent report showed that
about 80 % of developed countries populations still
depend on herbal medicines without any control®!,
Many investigations have been undertaken on
COVID-19 to see if it can be treated using antiviral
herbal medications that are already well-known.
Furthermore, there has been significant growth in the
usage of this type of treatment among people concerned
about getting COVID-19, without considering the
potential adverse effects of some drugs. With this study,
we explore Saudi Arabians knowledge and attitudes on
COVID-19 beliefs about the use of herbal medicines to
prevent or treat COVID-19 infection.

MATERIALS AND METHODS
Ethical considerations:

The data collection processes were systematic and no
personal details were obtained from the participants.
During the study and data analysis, the data collected
was kept strictly confidential. The World Medical
Association (WMA) Declaration of Helsinki: Ethical
standards for medical research involving human beings,
as approved by the 59" WMA (ECM#2021-5510),
Seoul, Korea, was followed in this study.

Study design and the questionnaire:

This is a self-administrative  cross-sectional
questionnaire-based study that was carried out in the
Saudi Arabian general population. The total number of
people who participated in the study was 803, with a
100 % response rate. Except for the pregnant woman, all
adults were included in the study. A survey was created
using an online platform. There were three sections
to the questionnaire. Participant’s demographics were
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examined in the first section, Section I, which focused
on their region of residence in the Kingdom of Saudi
Arabia, their age and educational level, and their
monthly income. The second section (Section II) aimed
to determine the knowledge of herbal medicines that
would be used to defend against COVID-19 and other
relevant sources and information of herbal medicines.
The third section was required to determine whether
herbal remedies effectively prevent the COVID-19
(Section III). Participants were given the questionnaire
in Arabic. An expert in the field of linguistics assessed
the study’s language. The study was carried out for 3
mo.

Statistical analysis:

Data was processed and analyzed using the Statistical
Package for the Social Sciences (SPSS) version 20
(IBM Corp., Armonk, NY, USA). Frequencies and
percentages were used to describe categorical variables.
The Chi-square test was used to analyze the results.
Statistical significance was considered as a p value of
less than 0.05.

RESULTS AND DISCUSSION

A total of 803 subjects agreed to participate in the
current study and completed the questionnaire. About
37 % (n=295) of the participants were male and 63 %
(n=508) were female. About half of the study sample
were residents of the Southern region in Saudi Arabia
(n=378) and bachelor’s degree holders (n=405).
Somewhat below two-thirds of the participants had a
monthly income of less than Saudi Arabian Riyal (SR)
9000. The full demographic information for the study
participants is listed in Table 1.

A higher proportion of the study participants heard
alternative and complementary therapies during the
COVID-19 pandemic, p value<0.001 (Table 2). Just
below two-thirds (60.1 %) of those got the information
about alternative and complementary therapies from
social media platforms and about 30 % referred to their
family and friend’s experiences. As shown in fig. 1, the
most popular alternative and complementary therapy
used to prevent or treat COVID-19 infection were
vitamin C, followed by black seeds. Herbal admixtures
obtained from traditional apothecaries were not used
extensively in preventing or treating COVID-19
infections. A small minority of the study participants
have used other alternative and complementary
therapies to treat or prevent COVID-19 infection.
Examples included honey, lemon, olive oil, ginger,
clove, garlic, onion, turmeric, anise and yogurt.

Special Issue 1, 2022



www.ijpsonline.com

TABLE 1: DEMOGRAPHIC INFORMATION OF THE PARTICIPANTS (n=803)

Characteristics n (%)
Mean age 803 (100)
29.74 (9.26)
Gender
Male 295 (36.7 %)
Female 508 (63.3 %)
Region
Southern 378 (47.1)
Northern 76 (9.5)
Central 173 (21.5)
Western 109 (13.6)
Eastern 67 (8.3)
Qualification
Less than high school 15 (1.9)
High school 295 (36.7)
Diploma 6 (0.7)
Bachelor 405 (50.4)
Postgraduate studies 82 (10.2)
Monthly income
Less than SR 9000 480 (59.8)
SR 9000-15 000 227 (28.3)
More than SR 15 000 96 (12)
70
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Fig. 1: Participants use of alternative and complementary therapies during COVID-19 pandemic, ( m ) Preventing COVID-19 in-
fection; ( m ) Treating COVID-19 infection
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The traditional apothecary was the most popular source
for obtaining alternative and complementary therapies,
followed by online shops/pharmacies and homemade
preparations (Table 2).

Just above half (54.3 %) of the study participants
indicated that they did not check the products obtained
from traditional apothecaries for purity, storage
conditions, expiry date, active ingredients and strength.
However, about 58 % of those who get the products
from online shops outside Saudi Arabia indicated
that they did check whether the Saudi Food and Drug
Authority (FDA) approve the product.

About 56 % of the participants did not believe that
complementary and alternative therapies are evidence-
based for preventing or treating COVID-19 infection,
p<0.05 (Table 3). When asked about what to do when
hearing about the benefits of complementary and
alternative therapies, around half of the study sample
indicated that they would search trusted sources
before using them. The majority of the participants

(82.4 %) indicated that taking multiple alternatives
and complementary therapies without professional
consultation could cause serious adverse events such
as organ failure or even death. Likewise, the majority
reported that they would seek a doctor/pharmacist
consultation before taking any herbal products if they
are already on Over-the-Counter (OTC) drugs or other
drugs for chronic diseases.

Only around half (53.9 %) of the study participants
disagreed that all alternative and complementary
therapies are safe and if it is not beneficial, it will
not cause harm. The majority (76.1%) thought that
alternative and complementary therapies might contain
active substances with biological effects and is not safe
for everyone (Table 4). About two-thirds of the study
sample agreed that herbal therapies might be toxic due
to their chemical structure and might result in organ
failure or even death. Only 22 % of the participants
agreed that alternative and complementary therapies
might effectively fight COVID-19 and are alternatives
for vaccines.

TABLE 2: PARTICIPANTS PRACTICE TOWARDS THE USE OF ALTERNATIVE AND COMPLEMENTARY

THERAPIES DURING COVID-19 PANDEMIC

Question n (%) p value
Heard of alternative and complementary therapies during COVID-19 0.000
pandemic

Yes 706 (87.9)

No 97 (12.1)

Sou_rces of information al?out alternative and complementary therapies 0.000
during COVID-19 pandemic

Social media 424 (60.1)

Family and friends experience 213 (30.2)

Prophet Mohammed speech 64 (9.1)

Scientific articles 4 (0.6)

Source of acquiring alternative and complementary therapies 0.000
Traditional apothecary 282 (37.5)

Online shops/ pharmacy 238 (31.7)

| prepare them myself 202 (26.9)

Other 29 (3.9)

If your source 1:s traditiqnal apothecgry,.do you check the p.roduct for purity, 0.021
storage conditions, expiry date, active ingredients and their strength?

Yes 129 (45.7)

No 153 (54.3)

If your source is pnline shops outside SaL.ldi Arabia, do you check whether or 0.000
not the product is approved by the Saudi FDA?

Yes 139 (58.4)

No 99 (41.6)

Note: *Chi square test, p<0.05 is considered significant
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TABLE 3: PARTICIPANTS ATTITUDES AND PRACTICE OF ALTERNATIVE AND COMPLEMENTARY
THERAPIES

Question n (%) p value

Do you think that complementary and
alternative therapies are evidence-
based for preventing or treating
COVID-19 infection?

Yes 318 (43.6)
No 411 (56.4)

What do you do if you hear
recommendations about benefits
of complementary and alternative
therapies?

0.001

0.000

| search trusted resources before using

¢ 393 (49)

Seek a doctor/pharmacist consultation 132 (16.5)

Seek traditional apothecary
consultation

| do not use them 238 (29.7)
Other 7 (0.9)

Do you think that taking multiple
alternative and complementary
therapies without professional
consultation could cause serious
adverse events such as organ failure or
even death?

Yes 659 (82.4)
No 141 (17.6)

What do you do if you would like to
take herbal therapies and you are
already on OTC drugs or other drugs for
chronic diseases?

32 (0.4)

0.000

0.000

| take the herbal product anyway 168 (22.1)
| seek a doctor/pharmacist consultation 585 (76.9)
Other 8 (1.1)

Note: *Chi square test, p<0.05 is considered significant

TABLE 4: PARTICIPANTS ATTITUDES TOWARDS ALTERNATIVE AND COMPLEMENTARY THERAPIES

Question Disagree Neutral Agree p value*
All alternatlyg ar}d complementary therapies are safe and if it 433 (53.9) 201 (25) 169 (21) 0.000
is not beneficial it would not cause harm

Alternative and complementary therapies may contain active

substances that have biologic effects and are not safe for 92 (11.5) 100 (12.5) 611 (76.1) 0.000
everyone

Herbal. therapies mlght be t9x1c due to its chemical structure 118 (14.7) 151 (18.8) 534 (66.5) 0.000
and might result in organ failure or even death

Alternative and complementary therapies might be effective 413 (51.4) 213 (26.5) 177 (22) 0.000

for fighting COVID-19 and are alternative for vaccines

Note: *Chi square test, p<0.05 is considered significant
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Owing to their chemical diversity and important role
in the development of novel drugs, medicinal plants
have attracted the attention of manufacturers all over
the world">!3!, In 2021, Khadka et al! published
a study that investigated the use of medicinal plants
to prevent the COVID-19 in Nepal. The study found
that the utilization of medicinal plants has increased
during COVID-19 pandemic and most respondents
recommended medicinal plants for preventing
COVID-19. In our study, most participants had
heard about the feasibility of using alternative and
complementary therapies during COVID-19. Effective
treatment for COVID-19 is not available yet!"®.. In our
study, most of the information about alternative and
complementary therapies was obtained from social
media. This can be attributed to the wide availability of
social media tools to the population, especially during
the restriction period applied by the Saudi government
and nearly all the world. These tools can be used to
improve or enhance patient education and care and
public health programs!'l.

The participants in our study used mainly vitamin C,
as well as black seeds to prevent or treat COVID-19.
In general, vitamin C has several mechanisms of
action that are relevant to severe respiratory infections.
These mechanisms include immuno-modulatory, anti-
inflammatory, antioxidant as well as antithrombotic
functions. Evidence from clinical trials of pneumonia
and sepsis patient’s, and preliminary observational
and interventional studies of patients with COVID-19
suggests that the administration of vitamin C might
improve COVID-19 outcomes!'”. Alshammari et al.
investigated the role of the COVID-19 pandemic on
Dietary Supplements (DS) awareness, beliefs and
consumption among the Saudi population. Their study
showed that COVID-19 did not affect DS consumption
decisions. Most DS reported in this study was vitamins/
multivitamins. Participants in this study believed that
vitamin C plays a vital role in preventing cold!®).

Another study by El Alami et al. focused on the
most medicinal plants used during this pandemic
in Morocco!””. The authors identified 23 medicinal
plant species belonging to 11 botanical families used
during the COVID-19 pandemic. The most important
families were that of the Zingiberaceae, Cupressaceae
and Lamiaceae. The most used plants were Olea
europaea, Allium sativum, Zingiber officinale, Allium
cepa, Foeniculum vulgare, Thymus maroccanus,
Curcuma xanthorrhiza, Eucalyptus globulus, Phoenix
dactylifera, Rosmarinus officinalis, Mentha pulegium,
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Thymus satureioides and Pimpinella anisum™"-3),

A recent study carried out in the Kingdom of Saudi
Arabia reported that over one-fifth of respondents
(n=5258) to a survey reported utilization of herbal
products during the COVID-19 pandemic since they
believe in the efficacy of these products in preventing
COVID-19331. The Complementary and Alternative
Medicines (CAM) utilized for preventing and relieving
symptoms related to COVID-19 (such as fatigue, loss
of smell and breathing difficulties) included recitation
of Quran or meditation, Hijama (cupping therapy),
massage, acupuncture, specific nutritional tonics and
herbs such as dates, honey, peaches, figs, olives, garlic,
black cumin seeds and chamomileP¥. Nigella sativa,
when combined with ground chamomile and honey,
was referred to as prevention and treatment potentiall®],

Our study showed that most participants obtained
alternative and complementary therapies from the
traditional apothecary, followed by online shops/
pharmacies and homemade preparations. Compared to
Khadka et al.', the participants in their study reported
that they obtained medicinal plants from home gardens,
markets and jungles (45.61 %, 32.03 % and 10.73 %,
respectively). The rest of the participants obtained
medicinal plants from all of the above three sources.
47 % of participants were cultivating more medicinal
plants during COVID-19 than before and only 3 % just
started. Unfortunately, participants in our study did not
tend to develop these medicinal plants in their gardens.
This type of activity might provide the advantage of
sustainable conservation of medicinal plants. The
information source is the key to the utilization of
medicinal plants. It is somewhat dangerous to follow
social websites and depend on them because the
accuracy and usefulness of messages about COVID-19
offered by social media such as YouTube have not been
investigated. However, in our study, similar to what
was reported by Khadka er al.!'¥, a large number of
participants were reported engagement in social media
for obtaining information about COVID-19.

Moreover, most of our participants (54.3 %) did
not check the products obtained from traditional
apothecaries for purity, storage conditions, expiry date,
active ingredients and strength. Conversely, most of
those who get the products from online shops outside
Saudi Arabia reported, checking whether the Saudi
FDA approves the product. Most of the reported adverse
effects associated with the utilization of herbal products
can be attributed to the poor quality of the product or
its improper use. Potential contributors to these events
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include inadequate regulatory measures, weak quality
control systems and largely uncontrolled distribution
channels (such as internet sales and mail orders)™¢, We,
therefore, recommend using official websites of the
World Health Organization (WHO) and national health
authorities as a source of information about COVID-19.

Most of the participants in our study did not believe that
complementary and alternative therapies are evidence-
based for preventing or treating COVID-19 infection.
This is resealable since reports from WHO and
national health authorities did not indicate an approved
medication, whether herbal or non-herbal, for treatment
or prevention of COVID-19. Around half of the study
participants indicated that they would search trusted
sources before starting the use of complementary and
alternative therapies. This is generally contrary to
what was reported in studies by Khadka et al'* and
Bhagavathula ef al.*”' that most participants did not
depend on either national health authorities or WHO
for obtaining information about these products. Our
study showed that most participants (82.4 %) indicated
that taking multiple alternatives and complementary
therapies without professional consultation could cause
serious adverse events such as organ failure or even
death. Likewise, the majority reported that they would
seek a doctor/pharmacist consultation before taking
any herbal products if they are already on OTC drugs or
other drugs for chronic diseases. However, we see that
finding such information can be a daunting task. Firstly
because of lacking data regarding efficacy and safety
that are derived from standard clinical trials; secondly,
bibliometric studies report that much information
regarding CAM is scattered in several journals and
published in many languages®®!.

Moreover, relevant information can be found only in the
“gray literature,” which can be challenging to locate.
Gray literature includes pamphlets, trade journals,
market research reports, and conference proceedings®”!.
In their study investigating the information-seeking
behavior among healthcare professionals who seek
information regarding CAM, Owen et al.*” reported
that healthcare professionals were frequently unable
to locate the needed information regarding CAM.
Additionally, most healthcare professionals were
found to have inadequate knowledge of existing CAM
resources and depended instead on MEDLINE.

Our study design as an online survey-based study
which constitutes the major limitation of the study,
additionally, the questionnaire was delivered mainly
to educated participants who can use social media
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and understand the issue and respond appropriately to
the questionnaire. This might be a potential source of
bias and limits the ability to generalize the findings of
our study. However, during the extreme conditions of
COVID-19 and the related governmental regulations,
online connections with participants can be a prime
method of obtaining information.

In conclusion, our study showed increased utilization
and beliefs related to medicinal plants and other types of
CAM during COVID-19. The utilization of CAM was
related to demographic and social factors. Similarly, the
source for obtaining these products varied depending
on demographic and social aspects. It is recommended
to get information about these products from trusted
sources such as WHO and national authorities.

Conflict of interests:

The authors declared no conflict of interest.

REFERENCES

1. Lipsitch M, Swerdlow DL, Finelli L. Defining the epidemiology
of Covid-19 studies needed. N Engl J Med 2020;382(13):1194-6.

2. Cheepsattayakorn A, Cheepsattayakorn R. Proximal origin and
phylogenetic analysis of COVID-19 (2019-nCoV or SARS-
CoV-2). EC Microbiol 2020;19:9-12.

3. Adhikari SP, Meng S, Wu YJ, Mao YP, Ye RX, Wang QZ, et
al. Epidemiology, causes, clinical manifestation and diagnosis,
prevention and control of coronavirus disease (COVID-19)
during the early outbreak period: A scoping review. Infect Dis
Poverty 2020;9(1):1-2.

4. Dhama K, Sharun K, Tiwari R, Dadar M, Malik YS, Singh
KP, et al. COVID-19, an emerging coronavirus infection:
Advances and prospects in designing and developing
vaccines, immunotherapeutics, and therapeutics. Hum Vaccin
Immunother 2020;16(6):1232-8.

5. Austin Z, Martin JC, Gregory PA. Pharmacy practice in times
of civil crisis: The experience of SARS and “the blackout” in
Ontario, Canada. Res Social Adm Pharm 2007;3(3):320-35.

6. Sharma M, Anderson SA, Schoop R, Hudson JB. Induction
of multiple pro-inflammatory cytokines by respiratory viruses
and reversal by standardized Echinacea, a potent antiviral
herbal extract. Antiviral Res 2009;83(2):165-70.

7.  Kocaadam B, Sanlier N. Curcumin, an active component of
turmeric (Curcuma longa), and its effects on health. Crit Rev
Food Sci Nutr 2017;57(13):2889-95.

8. Nugraha RV, Ridwansyah H, Ghozali M, Khairani AF, Atik
N. Traditional herbal medicine candidates as complementary
treatments for COVID-19: A review of their mechanisms, pros
and cons. Evid Based Complement Alternat Med 2020;2020.

9. Posadzki P, Watson L, Ernst E. Herb—drug interactions:
An overview of systematic reviews. Br J Clin Pharmacol
2013;75(3):603-18.

10. Pathak K, Das RJ. Herbal medicine-a rational approach in
health care system. Int J] Herb Med 2013;1(3):86-9.

11. Ekor M. The growing use of herbal medicines: Issues relating
to adverse reactions and challenges in monitoring safety. Front
Pharmacol 2014;4:177.

Indian Journal of Pharmaceutical Sciences 18


https://www.nejm.org/doi/10.1056/NEJMp2002125
https://www.nejm.org/doi/10.1056/NEJMp2002125
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://idpjournal.biomedcentral.com/articles/10.1186/s40249-020-00646-x
https://www.tandfonline.com/doi/full/10.1080/21645515.2020.1735227
https://www.tandfonline.com/doi/full/10.1080/21645515.2020.1735227
https://www.tandfonline.com/doi/full/10.1080/21645515.2020.1735227
https://www.sciencedirect.com/science/article/pii/S1551741106000970?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1551741106000970?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1551741106000970?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354209003192?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354209003192?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354209003192?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0166354209003192?via%3Dihub
https://www.tandfonline.com/doi/abs/10.1080/10408398.2015.1077195?journalCode=bfsn20
https://www.tandfonline.com/doi/abs/10.1080/10408398.2015.1077195?journalCode=bfsn20
https://www.hindawi.com/journals/ecam/2020/2560645/
https://www.hindawi.com/journals/ecam/2020/2560645/
https://www.hindawi.com/journals/ecam/2020/2560645/
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/j.1365-2125.2012.04350.x
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/j.1365-2125.2012.04350.x
https://www.florajournal.com/archives/?year=2013&vol=1&issue=3&part=A&ArticleId=50
https://www.florajournal.com/archives/?year=2013&vol=1&issue=3&part=A&ArticleId=50
https://www.frontiersin.org/articles/10.3389/fphar.2013.00177/full
https://www.frontiersin.org/articles/10.3389/fphar.2013.00177/full

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

19

www.ijpsonline.com

ul Qamar MT, Alqahtani SM, Alamri MA, Chen LL. Structural
basis of SARS-CoV-2 3CLpro and anti-COVID-19 drug
discovery from medicinal plants. J Pharm Anal 2020;10(4):313-9.
Zohra T, Ovais M, Khalil AT, Qasim M, Ayaz M, Shinwari ZK,
et al. Bio-guided profiling and HPLC-DAD finger printing
of Atriplex lasiantha Boiss. BMC Complement Altern Med
2019;19(1):1-4.

Khadka D, Dhamala MK, Li F, Aryal PC, Magar PR, Bhatta
S, et al. The use of medicinal plants to prevent COVID-19 in
Nepal. J Ethnobiol Ethnomed 2021;17(1):1-7.

Vandebroek I, Pieroni A, Stepp JR, Hanazaki N, Ladio A,
Alves RR, et al. Reshaping the future of ethnobiology research
after the COVID-19 pandemic. Nat Plants 2020;6(7):723-30.
Ventola CL. Social media and health care professionals:
Benefits, risks, and best practices. Pharm Ther 2014;39(7):491.
Carr AC, Rowe S. The emerging role of vitamin C in the
prevention and treatment of COVID-19. Multidisciplinary
Digital Publishing Institute; 2020.

Alshammari SA, Alwakeel LS, Alghtani JA, Alsabbagh LM.
Effect of COVID-19 on awareness and consumption of dietary
supplements in Saudi Arabia. J Nat Sci Med 2021;4(2):190.
El Alami A, Fattah A, Chait A. Medicinal plants used for
the prevention purposes during the COVID-19 pandemic in
Morocco. J Anal Sci Appl Biotechnol 2020;2(1):2-1.
Majumder D, Debnath M, Sharma KN, Shekhawat SS, Prasad
GB, Maiti D, et al. Olive oil consumption can prevent non-
communicable diseases and COVID-19: A Review. Curr
Pharm Biotechnol 2021.

Khubber S, Hashemifesharaki R, Mohammadi M, Gharibzahedi
SM. Garlic (4/lium sativum L.): A potential unique therapeutic
food rich in organosulfur and flavonoid compounds to fight
with COVID-19. Nutr J 2020;19(1):1-3.

Donma MM, Donma O. The effects of Allium sativum on
immunity within the scope of COVID-19 infection. Med
Hypotheses 2020;144:109934.

Haridas M, Sasidhar V, Nath P, Abhithaj J, Sabu A,
Rammanohar P. Compounds of Citrus medica and Zingiber
officinale for COVID-19 inhibition: /n silico evidence for cues
from Ayurveda. Futur J Pharm Sci 2021;7(1):1-9.

Oladele JO, Ajayi EI, Oyeleke OM, Oladele OT, Olowookere
BD, Adeniyi BM, et al. A systematic review on COVID-19
pandemic with special emphasis on curative potentials of
Nigeria based medicinal plants. Heliyon 2020;6(9):¢04897.
Pandey P, Khan F, Kumar A, Srivastava A, Jha NK. Screening
of potent inhibitors against 2019 novel coronavirus (Covid-19)
from Allium sativum and Allium cepa: An in silico approach.
Biointerface Res Appl Chem 2021;11(1):7981-93.

Silveira D, Prieto-Garcia JM, Boylan F, Estrada O, Fonseca-
Bazzo YM, Jamal CM, et al. COVID-19: Is there evidence for
the use of herbal medicines as adjuvant symptomatic therapy?
Front Pharmacol 2020;11:1479.

Nugraha RV, Ridwansyah H, Ghozali M, Khairani AF, Atik
N. Traditional herbal medicine candidates as complementary
treatments for COVID-19: A review of their mechanisms, pros
and cons. Evid Based Complement Alternat Med 2020;2020.
Panikar S, Shoba G, Arun M, Sahayarayan JJ, Nanthini AU,
Chinnathambi A, et al. Essential oils as an effective alternative
for the treatment of COVID-19: Molecular interaction analysis
of protease (Mpro) with pharmacokinetics and toxicological
properties. J Infect Public Health 2021;14(5):601-10.

Indian Journal of Pharmaceutical Sciences

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Takdehghan G, Dorchin M, Amin M, Ghorbanzadeh B,
Assarian AR, Amirgholami N, et al. Efficacy of date palm
(Phoenix dactylifera L.) leaf extract in COVID-19 infection: A
Randomized Double-Blind Clinical Trial; 2021.

Chaachouay N, Douira A, Zidane L. COVID-19, prevention
and treatment with herbal medicine in the herbal markets of
Salé Prefecture, North-Western Morocco. Eur J Integr Med
2021;42:101285.

Silveira D, Prieto-Garcia JM, Boylan F, Estrada O, Fonseca-
Bazzo YM, Jamal CM, et al. COVID-19: Is there evidence for
the use of herbal medicines as adjuvant symptomatic therapy?
Front Pharmacol 2020;11:1479.

Hasan A, Nahar N, Jannat K, Bondhon TA, Jahan R,
Rahmatullah M. In silico studies on phytochemicals of
Pimpinella anisum L. (apiaceae) as potential inhibitors of
SARS-CoV-2 3C-like protease. Int J Ayurveda Res 2020:8-14.
Alyami HS, Orabi MA, Aldhabbah FM, Alturki HN, Aburas
WI, Alfayez Al, et al. Knowledge about COVID-19 and
beliefs about and use of herbal products during the COVID-19
pandemic: A cross-sectional study in Saudi Arabia. Saudi
Pharm J 2020;28(11):1326-32.

Maideen NM. Prophetic medicine-Nigella sativa (Black
cumin seeds)—potential herb for COVID-19? J Pharmacopunct
2020;23(2):62.

El Sayed SM, Aboonq MS, El Rashedy AG, Aljehani YT,
Abou El-Magd RM, Okashah AM, et al. Promising preventive
and therapeutic effects of TaibUVID nutritional supplements
for COVID-19 pandemic: Towards better public prophylaxis
and treatment (A retrospective study). Am J Blood Res
2020;10(5):266.

World Health Organization. WHO guidelines on safety
monitoring of herbal medicines in pharmacovigilance systems.
World Health Organization; 2004.

Bhagavathula AS, Aldhaleei WA, Rahmani J, Mahabadi MA,
Bandari DK. Novel coronavirus (COVID-19) knowledge and
perceptions: A survey on healthcare workers. MedRxiv 2020.
Ezzo J, Berman BM, Vickers AJ, Linde K. Complementary
medicine and the Cochrane Collaboration. JAMA
1998;280(18):1628-30.

Linde K. St. John’s wort—an overview. Complement Med Res
2009;16(3):146-55.

Owen DJ, Fang ML. Information-seeking behavior in
Complementary and Alternative Medicine (CAM): An online
survey of faculty at a health sciences campus. J Med Libr
Assoc 2003;91(3):311.

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which
allows others to remix, tweak, and build upon the work non-commercially,
as long as the author is credited and the new creations are licensed under
the identical terms

This article was originally published in a special issue, “Trending
Topics in Biomedical Research and Pharmaceutical Sciences”
Indian J Pharm Sci 2022:84(1) Spl Issue “12-19”

Special Issue 1, 2022


https://www.sciencedirect.com/science/article/pii/S2095177920301271?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2095177920301271?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2095177920301271?via%3Dihub
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2416-1
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2416-1
https://ethnobiomed.biomedcentral.com/articles/10.1186/s13002-021-00449-w#:~:text=Results,were%20the%20most%20frequently%20used..
https://ethnobiomed.biomedcentral.com/articles/10.1186/s13002-021-00449-w#:~:text=Results,were%20the%20most%20frequently%20used..
https://www.nature.com/articles/s41477-020-0691-6
https://www.nature.com/articles/s41477-020-0691-6
https://
https://
https://
https://
https://www.jnsmonline.org/article.asp?issn=2589-627X;year=2021;volume=4;issue=2;spage=190;epage=196;aulast=Alshammari
https://www.jnsmonline.org/article.asp?issn=2589-627X;year=2021;volume=4;issue=2;spage=190;epage=196;aulast=Alshammari
https://revues.imist.ma/index.php/JASAB/article/view/21056
https://revues.imist.ma/index.php/JASAB/article/view/21056
https://revues.imist.ma/index.php/JASAB/article/view/21056
http://www.eurekaselect.com/article/115287
http://www.eurekaselect.com/article/115287
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00643-8
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00643-8
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00643-8
https://www.sciencedirect.com/science/article/pii/S0306987720313487
https://www.sciencedirect.com/science/article/pii/S0306987720313487
https://fjps.springeropen.com/articles/10.1186/s43094-020-00171-6
https://fjps.springeropen.com/articles/10.1186/s43094-020-00171-6
https://fjps.springeropen.com/articles/10.1186/s43094-020-00171-6
https://www.sciencedirect.com/science/article/pii/S2405844020317400
https://www.sciencedirect.com/science/article/pii/S2405844020317400
https://www.sciencedirect.com/science/article/pii/S2405844020317400
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00643-8
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00643-8
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00643-8
https://www.frontiersin.org/articles/10.3389/fphar.2020.581840/full
https://www.frontiersin.org/articles/10.3389/fphar.2020.581840/full
https://www.hindawi.com/journals/ecam/2020/2560645/
https://www.hindawi.com/journals/ecam/2020/2560645/
https://www.hindawi.com/journals/ecam/2020/2560645/
https://www.sciencedirect.com/science/article/pii/S1876034121000368?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034121000368?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034121000368?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034121000368?via%3Dihub
https://en.irct.ir/trial/51772
https://en.irct.ir/trial/51772
https://en.irct.ir/trial/51772
https://www.sciencedirect.com/science/article/abs/pii/S1876382021000032?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1876382021000032?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1876382021000032?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fphar.2020.581840/full
https://www.frontiersin.org/articles/10.3389/fphar.2020.581840/full
http://kibanresearchpublications.com/IJA/index.php/IJA/article/view/677
http://kibanresearchpublications.com/IJA/index.php/IJA/article/view/677
http://kibanresearchpublications.com/IJA/index.php/IJA/article/view/677
https://www.sciencedirect.com/science/article/pii/S1319016420302036?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1319016420302036?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1319016420302036?via%3Dihub
https://www.journal-jop.org/journal/view.html?doi=10.3831/KPI.2020.23.010
https://www.journal-jop.org/journal/view.html?doi=10.3831/KPI.2020.23.010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7675122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7675122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7675122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7675122/
https://www.medrxiv.org/content/10.1101/2020.03.09.20033381v2
https://www.medrxiv.org/content/10.1101/2020.03.09.20033381v2
https://jamanetwork.com/journals/jama/article-abstract/188156
https://jamanetwork.com/journals/jama/article-abstract/188156
https://www.karger.com/Article/Abstract/209290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC164394/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC164394/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC164394/

