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A B S T R A C T   

The COVID-19 pandemic has met international health systems with a low level of preparedness and emergency 
response. While the emergence of effective vaccines has offered the Governments, scientific communities, and 
members of the public a possible way out of the pandemic, effective pharmacotherapy, including immunotherapy 
for COVID-19 prevention and treatment, are yet to be established. Internationally, this has led to a surge in the 
demand and supply of many complementary and alternative medicines (CAM) and practices. Recent studies have 
shown increasing CAM information requests made to pharmacists and other healthcare staff from members of 
public and patients aimed at prevention, symptoms relief or treatment of COVID-19. 

In this context, it is imperative that healthcare professionals, including pharmacists, are acquainted with 
current practices, policies, and research in relation to CAM use in COVID-19. This narrative commentary will 
provide an update on global practices, policies and research in regards to CAM use in the context of COVID-19. 
Healthcare professionals’ understanding of popular CAMs and those tipped for potential benefits in COVID-19, 
patient and consumer behaviors in relation to CAM use; and healthcare professionals’ awareness of cultural, 
religious, and self-care practices associated with CAM use are imperative to inform effective communication and 
counselling practices and promote evidence based self-care when patients present for advice. This narrative 
provides relevant discussions specific to different continents and regions historically linked to diverse CAM 
practices.   

Introduction 

Since the first cluster of cases identified in December 2020 in Wuhan 
China, COVID-19 was declared a global pandemic in March 2020. As of 
April 2021, the pandemic has caused over 3 million deaths globally.1 

Currently, the approved vaccines and public health prevention measures 
such as social distancing, hand hygiene, contact tracing, and lockdown 
policies remain the mainstay of COVID-19 mitigation measures. 

While the emergence of effective vaccines has offered the Govern-
ments, scientific communities, and members of the public a hope out of 
the pandemic, effective pharmacotherapy, including immunotherapy 

for COVID-19 prevention and treatment, is yet to be established. Some of 
the early treatments recommended for COVID-19 treatments, including 
hydroxychloroquine, and remdesivir have demonstrated limited effec-
tiveness in early clinical trials.2,3 Currently, steroids, including dexa-
methasone, remain the only treatment proven to be effective in clinical 
trials in terms of mortality and hospitalization outcomes.4 Patients and 
members of public across the world are known to be relying on self-care 
practices including the use of Complementary and Alternative Medicines 
(CAM) for COVID-19 prevention and symptoms relief. 

CAM refers to broad sets of practices, which are not fully integrated 
into the dominant healthcare system and can include herbal treatments, 
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yoga, and relaxation techniques.5 These have been used by diverse 
communities across the world for thousands of years for the prevention 
and treatment of long-term health conditions and acute illnesses such as 
the treatment of respiratory infections. A recent systematic review of 
CAM use in diabetes listed over 37 different CAM types and 223 herbs 
used by patients.6 It is estimated that up to 70% of the low and 
middle-income countries (LMICs) are known to rely partly or entirely on 
the use of CAM to treat their health problems.7 Over 50% of the 194 
WHO member states are currently known to have a national policy on 
CAM use.8 

Given the lack of adequate pharmacotherapeutic approaches to 
COVID-19, a surge in demand for the information and CAM products has 
been noted in the popular media. A recent study on the impact of the 
COVID-19 pandemic on clinical pharmacy practice suggested that 
pharmacists are being increasingly requested information about dietary 
supplementation, vitamins, and any options on the shelves that could 
offer symptom relief and boost immune system.9 This narrative will aim 
to discuss global practices and policies in regards to CAM use in 
COVID-19. A global update will enable understanding of international 
practices and policies, patient and consumer behaviors, identification of 
popular CAMs and those tipped for potential benefits, including evi-
dence base, and thereby support counselling and communications by 
healthcare professionals when patients present for advice. The following 
section will summarize information relevant to different geographical 
regions with a historical, religious, and cultural association with CAM 
use. 

China 

Traditional Chinese Medicines (TCM) have been utilized extensively 
in treating COVID-19 patients in China during the outbreak. Personal-
ized treatment through syndrome differentiation, unique characteristics 
of TCM, is appealing to clinicians. Syndrome differentiation is a sum-
mary of the pathological signs of the body at a specific stage during 
disease development, based on the synthesized data collected with the 
four diagnostic methods: observation, listening and smelling, asking, 
and palpation and pulse-taking.10 Thus, TCM is recommended as a 
COVID-19 treatment option in the China National Health Commission 
(NHC) guidelines.11 

Currently, 15 TCMs are recommended with seven oral formulations 
(Angong Niuhuang, Zixue, Huoxiang Zhengqi, Jinhua Qinggan, Lianhua 
Qingwen, Shufeng Jiedu, and Fangfeng Tongsheng), and eight injectable 
formulations (Xiyanping, Xuebijing, Reduning, Tanreqing, Xingnaojing, 
Shenfu, Shengmai, and Shenmai). The China Food and Drug Adminis-
tration (CFDA) has approved Xuebijing with a treatment indication of 
‘new coronavirus pneumonia with severe and critical systemic inflam-
matory response syndrome or/and multiple organ failure’, and Lianhua 
Qingwen with a new indication of ‘treating for fever, cough, and fatigue 
caused by the light and ordinary types of the new coronavirus pneu-
monia.12 Each TCM formulation contains several active ingredients 
aimed to have multi-target effects, making it challenging to develop 
drug resistance. Many TCM formulations also possess potent 
anti-inflammatory and immunomodulatory effects. TCM clinical phar-
macists play an active role in reviewing TCM prescriptions, preparing 
TCM decoctions, therapeutic monitoring, patient education, science 
popularization, and clinical research.13 Numerous trials are currently 
taking place in China assessing the effectiveness of the products in 
COVID-19 treatment.14 

South Asia 

The use of CAM is widespread and is culturally embedded in the 
countries belonging to the South Asian region, including Pakistan, India, 
Bangladesh, Nepal, Sri Lanka, Afghanistan, Bhutan, and Maldives.15–17 

A study from the COVID-19 isolation center in India suggested that over 
a quarter (25.8%) of patients used CAM during their treatment and 

afterwards.18 

CAM practices prevalent in the area include Ayurveda, Unani, Reiki, 
Homeopathy, Biochemy, and Aromatherapy. For example, since the 
beginning of the Indus civilization, Pakistan has a long history of using 
herbal medicines. Up to 80% of the population use CAM, including 
herbal products, in their daily practice.16 Traditional medicine-based 
therapy, including Unani and homeopathic systems, is considered a 
vital source of healthcare in the region, especially in rural areas, where 
CAM serves as the first line of therapy.15,16 

Culture, lack of access to modern medicines, and cost considerations 
are essential factors of CAM use in South Asia. CAM is embedded in the 
policy and healthcare practices in the region. For example, in 2001, 
“Traditional and Complementary Medicines” was included and adopted 
in Pakistan’s National Health Policy.8 The Indian Ministry of Health has 
established the Ayurveda, Yoga, Unani, Siddha, and Homeopathy, 
namely AYUSH (Ayurvedic, Yoga, and Naturopathy, Unani, Siddha, and 
Homeopathy) department that was later formed as Ministry of AYUSH in 
2014 which has produced specific COVID-19 prevention and treatment 
guidelines for CAM practitioners.19 The guidelines advocate the use of 
yoga and herbal products such as Embilica officinalis (Indian goose-
berry), Ocimum tenuiflorum (basil) and some branded herbal formula-
tions as ’immune boosters’. Other herbs of relevance in South Asia 
include curcumin, quinine, and echinacea for their respective antimi-
crobial, antiviral, anti-inflammatory, and immuno-booster activities.20 

Limited evidence, however, has been published in relation to effec-
tiveness of such herbal remedies. In vitro studies in India demonstrated 
Withania somnifera (Ashwagandha), Tinospora cordifolia (Giloy), and 
Ocimum sanctum (Tulsi) linked to protease inhibition activities of 
SARS-CoV-2 virus.21 In addition, the World Health Organization (WHO) 
has acknowledged the effectiveness of Artemisia annua (a medicinal 
plant-abundantly available in both India and Pakistan) as a potential 
pharmacotherapy research candidate against COVID-19.22,23 

Middle East 

CAM is commonly used in the Middle East because it is linked to 
Islamic history with herbal treatments mentioned in Quran and is often 
known in the region as ‘Arabic’ or ‘Islamic’ medicine. CAM use is ex-
pected to grow at a compound annual growth rate of 22.8% from 2020 
to 2027.24 Since the pandemic reached the area CAM use is known to be 
common in the region. 

In a recent study conducted in Saudi Arabia, over 1 in 5 (22.1%) of 
the 5258 survey respondents acknowledged their use of herbal products 
during the pandemic period because they believed that they are effective 
for the prevention of COVID-19.25 Meditation or holy Quran recitation, 
cupping therapy (Hijama), acupuncture, massage, specific nutritional 
tonics, and herbs such as honey, dates, figs, peaches, garlic, olives, 
Anthemis hyalina (chamomile) and black cumin seeds are amongst the 
CAMs used for prevention and relief of symptoms include fatigue, loss of 
smell and breathing difficulties linked to COVID-19.26 Nigella sativa 
when combined with grinded Anthemis hyaline and honey (TaibUVID) 
was referred to prevention and treatment potential.27,28 Other herbal 
products described in the literature include garlic, onions, and ginger 
preparations.29 

Several clinical trials on CAM have been registered in the Middle- 
east, notably, the phase II trial in Israel on the phytocannabinoid can-
nabidiol.30 It is a non-psychotropic constituent of Cannabis sativa and 
suggested to possess potent anti-inflammatory and immunosuppressive 
effects. These effects are mediated through the inhibition of proin-
flammatory cytokine release and stimulation of anti-inflammatory 
cytokine production.30 A clinical trial in Egypt aims to evaluate the 
therapeutic potential of liquorice extract and Boswellia serrata gum.31 

These plants are reported to have anti-inflammatory, antiviral, antith-
rombotic, and immunomodulatory properties.32,33 A clinical trial in Iran 
aims to assess the effectiveness of colchicine combined with herbal 
phenolic monoterpene fractions.34 
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Africa 

The WHO estimates that more than 80% of the African populations 
rely on traditional medicine for their healthcare needs.35 Traditional 
medicine has continued to gain acceptability in Africa due to its low 
cost, availability, and perceived low toxicity.36 There is a lack of 
adequate data on the use of CAM during the COVID-19 pandemic in 
Africa. Recently the Madagascar Institute of Applied research linked the 
use of Artemisia annua (sweet wormwood) in COVID-19.37 Artemisia 
annua is the source of antimalarial drug artemisinin. Potential wide-
spread use has raised concerns amongst the scientific community in 
regards to malarial resistance to the drug.38 Leaves of Azadirachta 
indica, Mangifera indica, Eucalyptus globulus, Carica papaya, Psidium 
guajava, Citrus reticulate, and Musa paradisiaca steam-inhaled and 
taken orally were shown in a recent study to be offering symptoms relief 
and restore physiological and psychological functions.39 Zimbabwean 
government was reported to have authorised herbalists to treat patients 
with COVID-19 symptoms raising concerns among national public 
health experts.40 

South America 

Herbs and spices are very commonly used in Latin American coun-
tries. For example, in Brazil, the sales value of herbal drugs reached USD 
187 million in 2019, a 3% annual growth compared to the previous 
year.41 Mikania glomerata preparations have been known to be used in 
South America to treat respiratory illnesses such as cough and asthma. 
Bronchodilator action of the herb has been suggested.42,43 These are 
widely used and prescribed in Brazil, including their use in children.44 

Propolis produced by bees and commonly found in Brazil and exported 
to Asia including China, has been tipped to potentially interfere with 
host cell invasion by SARS-CoV-2.45 

Indigenous communities in South America have also been reported 
to be using CAM during COVID-19. For example, herbal teas and root 
teas were reported to have been used by Dâw Indigenous communities in 
Brazil.46 Anecdotal reports of patient experience suggested that they 
perceived the teas to have helped them cope with the symptoms.46 A 
consortium of Latin-American and Caribbean Center has joined efforts in 
synthesising the evidence base in regards to herbal medicines use in 
COVID-19.47 Other herbs mentioned to have been used by Ecuadorian 
Amazon tribes include umu’co or cat’s claw as antipyretic, wild ginger 
as a cough reliever, and cinchona bark as anti-inflammatory.48 

Europe and the North America 

CAM practices amongst communities in Europe and North America 
are diverse, reflecting the cultural diversities in these countries. In the 
US alone, it is estimated that over 20,000 different types of herbal 
products are available.49 Herbal products regulations across Europe and 
North America are, however, varied. The US Food and Drug Adminis-
tration (FDA) classifies herbal preparations as food supplements, and 
these herbal products do not require pre-marketing authorization from 
the FDA. However, such products should satisfy pre-marketing laws in 
Europe.50 This includes adherence to criteria in regards to 
manufacturing and storage standards in Europe. 

Anecdotal reports have suggested a surge in demand for TCM in the 
West during the initial phase of the pandemic leading to wholesale 
suppliers deciding to ration the supply to the retailers.51 In a study 
conducted in Norway with CAM practitioners, relaxation techniques, 
prayers, ginger, and fish oils were some of the key practices they rec-
ommended to service users. Over 40% of the CAM practitioners in the 
study admitted that they would not refer COVID-19 patients for treat-
ment by a physician.52 In the UK, herbs being sold as ‘immunity 
boosters’ against coronavirus were reported, which was considered 
against legal practice given the lack of evidence through clinical trials.53 

Currently, limited research is being undertaken in the Europe and the 

North America to identify the effectiveness of CAMs including herbal 
medicines against COVID-19. Models of nano-fibre-based respiratory 
masks with herbal ingredients to minimise infection rates have been 
suggested.54 Herbal products previously tipped to inactivate the Severe 
acute respiratory syndrome (SARS) virus and dengue fever, such as 
Andrographis paniculate are known to be amongst those being 
investigated. 

Discussion and conclusions 

Currently, the use of CAM in COVID-19 seems to be a common 
practice, globally. In particular, a range of herbal products across 
different geographical regions and continents are perceived by users to 
be effective in symptoms relief and/or treatment. Many governments 
have also formally or informally advocated or authorised the use of CAM 
in COVID-19, mainly based on their effectiveness in alleviating other 
respiratory symptoms or in some occasions on popular beliefs. CAM use 
in COVID-19 also reflected geographical, cultural, and religious 
practices. 

Currently, limited research exists from human clinical trials in regard 
to the effectiveness of CAM in prevention, treatment, or symptom relief 
in COVID-19. In addition, gathering patient perspectives and experi-
ences of CAM use in COVID-19 are imperative in informing future 
practices. Gathering data on common information queries received in 
community pharmacies, other healthcare settings and those described in 
internet forums will enable the development of evidence based infor-
mation sources that can support effective patient counselling and 
communication practices. 

At this time international clinical guidelines do not proactively 
encourage healthcare professionals to investigate patient use of CAM. It 
is known that up to 2/3rd of CAM users do not declare their CAM use 
with healthcare professionals.6 COVID-19 patients, particularly with 
comorbidities and using medicines for long-term conditions, can benefit 
from evidence-based guidelines in regards to drug-herb or herb-disease 
interactions. 

The COVID-19 pandemic has met international health systems with a 
low level of preparedness and emergency response. Healthcare pro-
fessionals, including pharmacists, are likely to be sought advice and 
counselling regarding the use of CAM. Pharmacists have been tradi-
tionally offering services for self-care and common ailments including 
supply of non-prescription medicines.55–57 It is imperative that coun-
selling and communications practices by healthcare professionals, 
including pharmacists, in regards to CAM use are evidence based. Phy-
tochemicals have been integrated into the treatment of long-term health 
conditions such as cancer and gout. More extensive scientific evidence 
needs to be sought for their use in COVID-19. 
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9. Paudyal V, Cadogan C, Fialová D, et al. Provision of clinical pharmacy services 
during the COVID-19 pandemic: experiences of pharmacists from 16 European 
countries. Res Soc Adm Pharm. 2021. https://doi.org/10.1016/j. 
sapharm.2020.11.017. 

10. Dong L, Li YQ, Yang SJ, Liu MN, Liu JL. A case study of new type coronavirus 
pneumonia based on syndrome differentiation and treatment. Pharmacology and 
Clinics of Chinese Materia Medica. 2020;36(2). https://kns.cnki.net/kcms/detail/deta 
il.aspx?doi=10.13412/j.cnki.zyyl.20200312.001. Accessed April 22, 2021. 

11. National Health Commission of the People’s Republic of China. Diagnosis and 
treatment protocol for COVID-19 (trial version 7). http://en.nhc.gov.cn/2020-03/2 
9/c_78469.htm. Accessed April 22, 2021. 

12. Wang C, Sun S, Ding X. The therapeutic effects of traditional Chinese medicine on 
COVID-19: a narrative review. Int J Clin Pharm. 2021;43(1):35–45. https://doi.org/ 
10.1007/s11096-020-01153-7. 

13. Meng L, Huang J, Qiu F, Sun S. Roles of the Chinese clinical pharmacist during the 
COVID-19 pandemic. Journal of the American College of Clinical Pharmacy. June 4, 
2020. https://doi.org/10.1002/jac5.1274. Published online. 

14. Nile SH, Kai G. Recent clinical trials on natural products and traditional Chinese 
medicine combating the COVID-19. Indian J Microbiol. 2020;30:1–6. 

15. Hussain S, Saeed A, Ahmed M, Qazi A. Contemporary role and future prospects of 
medicinal plants in the health care system and pharmaceutical industries of 
Pakistan. Available: http://www.telmedpak.com/doctorsarticles. Accessed April 22, 
2021. 

16. Shaikh SH, Malik F, James H, Abdul H. Trends in the use of complementary and 
alternative medicine in Pakistan: a population-based survey. J Alternative Compl 
Med. 2009;15(5):545–550. https://doi.org/10.1089/acm.2008.0232. 

17. Kadayat TM, Parajuli A, Bist G, Karki R, Shrestha N, Dhami N. Omplementary and 
alternative medicine in Nepal: a case study. The Journal of Medicine Use in Developing 
Countries. 2009;1(4):3–13. 

18. Charan J, Bhardwaj P, Dutta S, et al. Use of complementary and alternative medicine 
(CAM) and home remedies by COVID-19 patients: a telephonic survey. Indian J Clin 
Biochem. 2021;36(1):108–111. https://doi.org/10.1007/s12291-020-00931-4. 

19. Ministry of Ayush. (India). Guidelines for AYUSH practitioners for COVID-19. 
Available https://www.ayush.gov.in/ayush-guidelines.html. Accessed April 23, 
2021. 

20. 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. In: Pros and Cons. Evidence-Based Complementary and Alternative 
Medicine. 2020:2020. https://doi.org/10.1155/2020/2560645. 

21. Shree P, Mishra P, Selvaraj C, et al. Targeting COVID-19 (SARS-CoV-2) main 
protease through active phytochemicals of ayurvedic medicinal plants–Withania 
somnifera (Ashwagandha), Tinospora cordifolia (Giloy) and Ocimum sanctum 
(Tulsi)–a molecular docking study. J Biomol Struct Dyn. 2020. https://doi.org/ 
10.1080/07391102.2020.1810778. Published online. 

22. World Health Organization. WHO supports scientifically-proven traditional 
medicine | WHO | Regional Office for Africa. https://www.afro.who.int/no 
de/12645. Accessed April 22, 2021. 

23. Hayat M, Hayat MQ, Khan MA, Ashraf M, Jabeen S. Ethnobotany of the genus 
Artemisia L. (Asteraceae) in Pakistan. Ethnobot Res Appl. 2009;7:147–162, 0. 

24. Middle East Integrative Health or Complementary and Alternative Medicine Market 
Report, 2020 - 2027. Grand View Research. Published; 2021. https://www.grandvie 
wresearch.com/industry-analysis/middle-east-integrative-health-complementary-a 
lternative-medicine-market. Accessed April 22, 2021. 

25. Alyami HS, Orabi MAA, Aldhabbah FM, 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 Pharmaceut J. 2020;28(11):1326–1332. 
https://doi.org/10.1016/j.jsps.2020.08.023. 

26. Maideen NMP. Prophetic medicine-nigella sativa (black cumin seeds) – potential 
herb for COVID-19? J Pharmacopuncture. 2020;23(2):62–70. https://doi.org/ 
10.3831/KPI.2020.23.010. 

27. El Sayed SM, Aboonq MS, el Rashedy AG, et al. Promising preventive and 
therapeutic effects of TaibUVID nutritional supplements for COVID-19 pandemic: 
towards better public prophylaxis and treatment (A retrospective study). American 
Journal of Blood Research. 2020;10(5):266–282. 

28. El Sayed SM, Aboonq MS, Aljehani YT, et al. TaibUVID nutritional supplements help 
rapid cure of COVID-19 infection and rapid reversion to negative nasopharyngeal 
swab PCR: for better public prophylaxis and treatment of COVID-19 pandemic. 
American journal of blood research. 2020;10(6):397–406. 

29. Alami A el, Fattah A, Abderrahman C, et al. Medicinal plants used for the prevention 
purposes during the covid-19 pandemic in Morocco. Journal of Analytical Sciences 
and Applied Biotechnology. 2020;2(1). 

30. Yeshurun M. Cannabidiol treatment for severe and critical coronavirus (COVID-19) 
pulmonary infection - full text view - ClinicalTrials.gov. U.S library of medicine. 
https://clinicaltrials.gov/ct2/show/NCT04731116. Accessed April 22, 2021. 

31. Gomaa A. Complementary intervention for COVID-19 - full text view - ClinicalTrials. 
gov. U.S library of medicine. Published July 27, 2020 https://clinicaltrials.go 
v/ct2/show/NCT04487964?term=Complementary+and+alternative+medicines+
use&cond=Covid-19&draw=2&rank=1. Accessed April 22, 2021. 

32. Bailly C, Vergoten G. Glycyrrhizin: an alternative drug for the treatment of COVID- 
19 infection and the associated respiratory syndrome? Pharmacol Ther. 2020:214. 
https://doi.org/10.1016/j.pharmthera.2020.107618. 

33. Gomaa AA, Abdel-Wadood YA. The potential of glycyrrhizin and licorice extract in 
combating COVID-19 and associated conditions. Phytomedicine. 2021;1(3):100043. 
https://doi.org/10.1016/j.phyplu.2021.100043. 

34. Mostafaie A. Colchicine plus phenolic monoterpenes to treat COVID-19 - full text 
view - ClinicalTrials.gov. U.S library of medicine. https://clinicaltrials.gov/ct2/sh 
ow/NCT04392141. Accessed April 22, 2021. 

35. World Health Organization. WHO traditional medicine strategy 2002 - 2005. https 
://apps.who.int/iris/bitstream/handle/10665/67163/WHO_EDM_TRM_2002.1_e 
ng.pdf?sequence=1&isAllowed=y; 2002. Accessed April 22, 2021. 

36. Mahomoodally MF. Traditional medicines in Africa: an appraisal of ten potent 
African medicinal plants. Evid base Compl Alternative Med. 2013 Oct. https://doi.org/ 
10.1155/2013/617459. 

37. Baker A. Unproven herbal cure for coronavirus is a hit in Africa. https://time.com/5 
840148/coronavirus-cure-covid-organic-madagascar/. Accessed April 22, 2021. 

38. Nordling L. Unproven herbal remedy against COVID-19 could fuel drug-resistant 
malaria, scientists warn. Science. 2020;6. https://doi.org/10.1126/science.abc6665. 
May. 

39. Orisakwe OE, Orish CN, Nwanaforo EO. Coronavirus disease (COVID-19) and Africa: 
acclaimed home remedies. Scientific African. 2020;10. https://doi.org/10.1016/j. 
sciaf.2020.e00620. e00620. 

40. Mavhunga C. Zimbabwe’s government says herbal treatment OK for COVID-19 | 
voice of America - English. Voice of America. https://www.voanews.com/science-h 
ealth/coronavirus-outbreak/zimbabwes-government-says-herbal-treatment-ok 
-covid-19. Accessed April 22, 2021. 

41. Herbs GlobalData. Spices and seasonings (seasonings, dressings and sauces) market 
in Brazil - outlook to 2024; market size, growth and forecast analytics (updated with 
COVID-19 impact). Published february 2021. https://www.just-food.com/market- 
research/herbs-spices-and-seasonings-seasonings-dressings-and-sauces-market-in- 
brazil-outlook-to-2024-market-size-growth-and-forecast-analytics-updated-with-co 
vid-19-impact_id320525.aspx. Accessed April 22, 2021. 

42. Agra MDF, Silva KN, Basílio IJLD, de Freitas PF, Barbosa-Filho JM. Survey of 
medicinal plants used in the region Northeast of Brazil. Revista Brasileira de 
Farmacognosia. 2008;18(3):472–508. https://doi.org/10.1590/S0102- 
695X2008000300023. 

43. Brandão MGL, Cosenza GP, Grael CFF, Netto NL, Monte-Mór RLM. Traditional uses 
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