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Abstract
Background: Immunochromatographic rapid tests in pharmacies allow the discovery of specific antibodies against SARS-CoV-2 or viral antigens and 
provide a broader and more effective screening of the virus. However, in many countries, this process is still not well defined. In this sense, the perception 
of pharmacists about these screening practices presents an overview of how the service is being carried out in the country. Objective: This study was 
to evaluate the performance of rapid immunochromatographic tests and their clinical results in community pharmacies in northern Brazil. Method: 
A retrospective study was carried out between May 2020 and December 2021 in community pharmacies in the northern region of Brazil. Participants 
were 18 years of age or older, of both sexes, who spontaneously sought the SARS-CoV-2 rapid testing service at pharmacies located in the municipality 
of Belem and who had had close contact with the virus or symptoms infection-related. Data were expressed as median and range or as frequency of 
occurrence. Chi-square t-test and Fisher’s exact test were used to compare variables. The accepted significance level was 5%. This study was approved by 
the Research Ethics Committee (number: 4,865,206). Results: A total of 78,849 patients were recruited into the study. Most patients, 37,847 (48%), were 
tested antibody positive for SARS-CoV-2. There were no severe signs and symptoms of the disease. The results showed the great demand for carrying 
out the rapid test in pharmacies and these places could contribute to the understanding of this health establishment, to curb the speed of SARS-CoV-2 
dissemination. Conclusion: This study showed the demand for rapid tests for SARS-CoV-2 in pharmacies, as well as the large number of patients identified 
with the disease. Thus, these places must exercise a workforce and obtain organized actions to collaborate with the rest of the health system, reducing the 
overload of urgent and emergency units, as well as the risk of contamination that seek them.
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INTRODUCTION 

Considering the international public health emergency related 
to SARS-CoV-2, the National Health Surveillance Agency (NHSA) 
of Brazil, through Resolution of the Collegiate Board (RCB) of 
NHSA nº 377 of April 29, 2020, consented to the employment 
of rapid tests (immunochromatographic assays) for the search 
for antibodies to the new coronavirus (SARS-CoV-2), without 
the purpose of confirmatory diagnosis, in a pharmacy with a 
health license and authorization to operate.1

Immunochromatographic rapid tests allow the discovery 
of specific antibodies against SARS-CoV-2 or viral antigens, 
providing opportunities for health professionals to make 
clinical decisions.2 These are intended for health screening 
and may be useful in analyzing the epidemiological profile of 
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the disease. The detection of antibodies also allows for the 
consideration of the patient’s immunological status at the time 
of its performance.3,4

The relevance of the rapid test, in these establishments, as 
a process to combat the pandemic lies in the fact that they 
facilitate the rapid recognition of the disease among patients, 
especially among asymptomatic patients or those with non-
visible symptoms of SARS-CoV-2.5 Continents such as Asia 
and Oceania that have instituted extensive testing behavior, 
associated with preventive measures, have shown satisfactory 
results in controlling the infection of their population. On 
the other hand, European countries that decided on this 
methodology late, had different results and the number of 
patients affected was quite expressive, resulting in overload of 
health services, as well as greater difficulty in containing the 
spread of the new coronavirus.6,7

In this way, pharmacies, which are health establishments at 
the primary care level and are sometimes seen as the first 
place where patients are taken in search of care, mainly due to 
their immense geographic distribution and provision of clinical 
services, were very important for combating SARS-CoV-2 in 
Brazil.8 In addition, these places are classified as a health 
establishment in accordance with Federal Law nº 13,021/2014, 
where they have a qualified pharmaceutical professional, 
working full time, offering sets of actions and services that aim 
to guarantee comprehensive therapeutic assistance. and the 
promotion, protection, and recovery of patients’ health.8-10 In 
this context, the study aimed to evaluate the performance of 
rapid immunochromatographic tests and their clinical results in 
community pharmacies in northern Brazil.

METHODS
Study population

A total of 78,849 subjects were included in this retrospective 
study. They were residents of the municipality of Belem, state 
of Para, Brazil. The study took place between May 2020 and 
December 2021, corresponding with the first and second wave 
of SARS-CoV-2 infection in the region. Participants were 18 
years of age or older, of both sexes, who spontaneously sought 
the SARS-CoV-2 rapid testing service at pharmacies located in 
the municipality of Belem and who had had close contact with 
the virus or symptoms infection-related.

According to the Secretary of Health of the State of Para, 
84,5277 cases of SARS-CoV-2 infection were confirmed in the 
state, resulting in 18,887 deaths. The City of Belem is the most 
populous municipality in the state of Para and the second in 
the northern region of Brazil, with an estimated population of 
1,506,420 inhabitants, there is a territory of 1,059,458 Km2, 
with an estimated HDI of 0,746, in a latitude of -1,45502 and 
longitude of -48,5024.11

SARS-coV-2 testing 

The LFIA Cassette COVID-19 IgG/IgM Rapid Test (Menarini, 
Florence, Italy) is a rapid chromatographic immunoassay for 
the qualitative detection of IgG and IgM antibodies to SARS-

CoV-2 in human whole blood, serum, or plasma, as an aid in 
diagnosis of primary and secondary SARS-CoV-2 infections. 
The detection procedure was performed according to the 
manufacturer’s instructions. Briefly, approximately 10 µL of 
capillary blood was collected and added to the sample well, 
followed by two drops of buffer solution (about 80 µL) into the 
sample device. The result is determined by the appearance of 
colored bands, drawn as positive (controls and IgM and/or IgG 
bands) or negative (control band only). Results were read in 
10 minutes. The presence of certain bands was observed with 
the naked eye and recorded. A procedural control included 
in the test and provided by the manufacturer was used. A 
colored line appearing in the control region (C) is considered 
a procedural intent control. This confirms sufficient specimen 
volume, adequate membrane drainage, and correct procedural 
technique.

The positive result for IgG and IgM occurs when, a control line 
(C), and two-colored lines appear in the IgG test region and 
in the IgM test line, which is indicative of secondary infection 
of SARS-CoV-2. For positive IgG, a colored line should be in 
the control region (C), and a colored line appears in the IgG 
test region. The result is positive for specific IgG test, probably 
indicative of secondary SARS-CoV-2 infection. In the case of 
positive IgM, a colored line should be in the control region (C), 
and a colored line appears in the IgM test line region. A positive 
result for IgM antibodies is indicative of primary SARS-CoV-2 
infection. The result is considered as negative if it presents a 
colored line in the control region (C) and no other line appears 
in the test region (T). When the control line does not appear, 
the result is classified as invalid.11

Ethical considerations

The study was treated in accordance with the Declaration 
of Helsinki, 2008, and was approved by the Research Ethics 
Committee of the Institute of Health Sciences of the Federal 
University of Para, under number 4,865,206. Participants were 
informed about the objectives of this research and had the 
option to withdraw from the study at any time without any 
obligation. Patients were also assured that their identity and 
personal data will not be disclosed, and the data obtained will 
be used exclusively for the present study.

Statistical analysis

Data are expressed as median and range or as the frequency of 
occurrence. Chi-square t-test and the Fischer exact test were 
used to compare the variables. The significance level accepted 
was 5%. 

RESULTS
A total of 78,849 patients were recruited for the SARS-CoV-2 
pharmacy case-tracking study. The baseline characteristics of 
the patients are presented in Table 1.

The study patients were mostly adults, female and brown. 
The signs and symptoms presented were characteristic for 
SARS-CoV-2. There were no reports of sepsis, acute respiratory 
distress syndrome, severe respiratory failure, multiple 
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transmissibility is much higher compared to other strains of the 
coronavirus.12 With the population tested, health authorities 
were able to observe the behavior of the virus more efficiently, 
and, with that, outlined management strategies to reduce 
infection rates in the locality.13 As a mitigating factor in the 
process, pharmacies provided broader and more effective 
screening for SARS-CoV-2. These places are a gateway for the 
population to health services and should be understood as an 
outpost of primary health care.8,14

In our study, females, brown and with a median age of 39.7 
years were the ones who most sought the rapid testing 
service for SARS-CoV-2. Investigations in the field of collective 
health report that gender relations suggest the way men and 
women establish and deal with theirs.15-17 A study carried out 
in the United States of America (USA) indicates that there is 
a multicausal condition that keeps men away from health 
prevention actions. Among them, the culture of neglecting 
health by men, the feeling of invulnerability, the search for 
health services only to relieve symptoms already installed and 
hours that are not accessible for health promotion services 
stand out.18

According to the World Health Organization (WHO), the 
initial signs and symptoms of the disease suggest a common 
flu condition, but differ from person to person, and can be 
evidenced in a calm way, in the form of pneumonia, severe 
pneumonia and in a Respiratory Syndrome Acute (SARS).19 
According to Bhatraju et al. the conceptions of suspected 
cases, initially, consisted of the occurrence of fever and at least 
one respiratory sign or symptom. However, fever would not 
necessarily be present in all affected individuals. In any case, 
the most common signs and symptoms are fever, cough, sore 
throat, runny nose, dyspnea.20,21

Among the individuals who sought the service, they exhibited 
the mild form of the disease, with some symptoms such as 
cough, sore throat, runny nose, diarrhea, fever, and dyspnea. 
Studies with 41 proven cases in China identified that fever was 
present in 98% of them, followed by cough (76%), dyspnea 
(55%), sore throat (30%) and runny nose (27%).22-24 Wang et al. 
They also found 69 cases in China and observed that about 15% 
of the individuals examined exhibited the triad of fever, cough, 
and dyspnea. The case report from Seattle, USA, revealed that 
50% of them did not manifest fever, with cough, sore throat 
and runny nose being the most reported signs and symptoms. 
All this information corroborates the study presented. 25

To help identify SARS-CoV-2, a rapid diagnostic test is used 
because it is produced quickly and inexpensively. These tests 
do not assess the number of antibodies in the patient’s serum 
or whether these antibodies are able to defend against future 
infections, but they do have the ability to detect exposures 
and can recognize asymptomatic people and people who have 
cleared the virus. 26,27

Our study was able to observe that 48% of individuals had 
detectable antibodies, like the clinical validation that occurred 
in China. The negative results of the tests can be explained by 
their low sensitivity, not allowing their use alone, as a front-

organ dysfunction, severe pneumonia, need for respiratory 
support, and intensive care unit admissions. Pharmaceutical 
establishments reported that in positive cases, they directed 
the medical professional for a more accurate assessment.

Capillary blood from all patients was tested for SARS-CoV-2 
using a rapid chromatographic immunoassay for the qualitative 
detection of IgG and IgM antibodies (LFIA cassette (Menarini, 
Florence, Italy). Of 78,849 tests performed, 37,847 (48%) were 
positive antibodies for SARS-CoV-2 were tested, with 24,356 
(31%) positive for IgG and IgM; and 13,491 (17%) positive only 
for IgG. Several 20,135 (26%) negative IgG and IgM cases were 
identified; therefore, the possibility of infection cannot be 
ruled out (Table 2).

DISCUSSION
Mass testing of SARS-CoV-2 is extremely important for 
containing the pandemic and for identifying new cases, 
especially with the advancement of Omicron variants, whose 

Table 1. Baseline characteristics of patients

Characteristics Patients (n=78,849)

Feminine, n (%) 43,622 (55)

Age, years 39.74 (18-105)

Color/Ethnicity

White 22,934 (29)

Brown 44,285 (56)

Black 2,835 (4)

Not declared 8,795 (11)

Signs/Symptoms

Cough 16,658 (21)

Sore throat 14,635 (18)

Runny nose 13,775 (17)

Diarrhea 6,606 (8)

Fever 6,140 (8)

Dyspnoea 5,820 (7)

Chest pain 4,822 (6)

Loss of smell or taste 3,851 (5)

Cyanosis (face or extremity) 453 (1)

Results are expressed as mean (standard deviation) and percentage

Table 2. Qualitative testing of IgG and IgM antibodies to SARS-CoV-2

Test n (%)

Positive IgG+/IgM+ 24,356 (31)

IgG-/IgM+ 20,867 (26)

IgG+/IgM- 13,491 (17)

Negative IgG-/IgM- 20,135 (26)

Subtotal 78,849 (100)

Total IgM 45,223 (57)

Total IgG 37,847 (48)
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CoV-2 in pharmacies, as well as the large number of patients 
identified with the disease. The data obtained can contribute 
to the understanding of this health facility, to curb the speed 
of SARS-CoV-2 dissemination. Thus, these places must exercise 
a workforce and obtain organized actions to collaborate with 
the rest of the health system, reducing the overload of urgent 
and emergency units, as well as the risk of contamination that 
seek them.
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line test for the diagnosis of SARS-CoV-2, since it can lead to 
false-negative results.27 Therefore, rapid tests are not for 
confirmatory diagnostic purposes and should not be used as 
the sole basis for treatment or other patient management 
decisions and should be interpreted by a healthcare professional 
in association with clinical data, other confirmatory laboratory 
tests, and epidemiological information.25.28

In SARS-CoV-2, IgM-type antibodies appear after 7 days 
of infection and can remain in our body for about 2 to 3 
months.27-28 The IgG type appear after 14 days of illness and 
can remain active in the body for up to 8 months. In the 
study, it was seen that 31% of all individuals who sought the 
testing service for SARS-CoV-2 in pharmacies obtained positive 
IgG and IgM results. Generally, this result indicates that the 
person had contact with the virus for at least two weeks. 
Meanwhile, 20,867 had the disease or had the infection in a 
very short time.29 The North region of Brazil, especially due 
to the complexity of the Amazonian context, presented high 
rates of infection and mortality by SARS-CoV-2.30 This became 
clearer because the region has intense social inequality and 
limited access to health services. Study by Croda et al. found 
in the Amazon, high social inequality in access to health 
services, which is a common reality for populations living in 
remote access regions and indigenous lands, whose social and 
economic vulnerability restricts their spatial mobility in the 
territory, making them more susceptible to dramatic spread of 
SARS-CoV-2 in the region.

As a limitation of the study, it was not possible to carry out more 
specific tests, such as RT-PCR for a more accurate detection of 
SARS-Cov-2.

CONCLUSION
The present study observed the demand for rapid tests for SARS-

1. Agência Nacional de Vigilância Sanitária. Diretoria Colegiada. Resolução RDC nº 377, de 28 de abril de 2020. Autoriza em caráter 
temporário e execepcional, a utilização de testes rápidos (ensaios imunocromatográficos) para a COVID-19 em farmácias. 
Suspende os efeitos do $ 2º do art. 69 e do art. 70 da Resolução de Diretoria Colegiada – RDC nº 44 de 17 de agosto de 2009. 
Available in: https://in.gov.br/web/dou/-/resolucao-rdc-n-377-de-28-de-abril-de-2020-254429215. Acess em: 22 dez 2022.

2. Prazuck T, Colin M, Giachè S, et al. Evaluation of performance of two SARS-CoV-2 Rapid IgM-IgG combined antibody tests 
on capillary whole blood samples from the fingertip. PLoS One. 2020;15(9):e0237694. https://doi.org/10.1371/journal.
pone.0237694 

3. Döhla M, Boesecke C, Schulte B, et al. Rapid point-of-care testing for SARS-CoV-2 in a community screening setting shows low 
sensitivity. Public Health. 2020;182:170-172. https://doi.org/10.1016/j.puhe.2020.04.009 

4. Li Z, Yi Y, Luo X, et al. Development and clinical application of a rapid IgM-IgG combined antibody test for SARS-CoV-2 infection 
diagnosis. J Med Virol. 2020;92(9):1518-1524. https://doi.org/10.1002/jmv.25727 

5. Al-Quteimat OM, Amer AM. SARS-CoV-2 outbreak: How can pharmacists help? Res Social Adm Pharm. 2021;17(2):480-482. 
https://doi.org/10.1016/j.sapharm.2020.03.018 

6. Baratta F, Visentin GM, Ravetto Enri L, et al. Community Pharmacy Practice in Italy during the COVID-19 (SARS-CoV-2) Pandemic: 
Regulatory Changes and a Cross-Sectional Analysis of Seroprevalence. Int J Environ Res Public Health. 2021;18(5):2302. https://
doi.org/10.3390/ijerph18052302 

7. Bragazzi NL, Mansour M, Bonsignore A, et al. The Role of Hospital and Community Pharmacists in the Management of COVID-19: 
Towards an Expanded Definition of the Roles, Responsibilities, and Duties of the Pharmacist. Pharmacy. 2020;8(3):140. https://
doi.org/10.3390/pharmacy8030140 

References

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/
https://in.gov.br/web/dou/-/resolucao-rdc-n-377-de-28-de-abril-de-2020-254429215
https://doi.org/10.1371/journal.pone.0237694
https://doi.org/10.1371/journal.pone.0237694
https://doi.org/10.1016/j.puhe.2020.04.009
https://doi.org/10.1002/jmv.25727
https://doi.org/10.1016/j.sapharm.2020.03.018
https://doi.org/10.3390/ijerph18052302
https://doi.org/10.3390/ijerph18052302
https://doi.org/10.3390/pharmacy8030140
https://doi.org/10.3390/pharmacy8030140


www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X)
© the Authors

de Melo RBC, de Sena MPM, Oliveira CM, Sales CA, de Souza MFR, Mello AGNC, Ribeiro CHMA, Vieira JLF, de Sena LWP. Performing 
rapid metabolite tests (IgG-IgM) for SARS-CoV-2 infection in community pharmacies: A cross sectional-study from Brazil. Pharmacy 
Practice 2023 Jul-Sep;21(3):2842.

https://doi.org/10.18549/PharmPract.2023.3.2842

5

8. de Souza MFR, de Sena MPM, Oliveira CM, et al. Analysis of the clinical practice of the pharmacist in a community pharmacy: A 
Cross-sectional Study from Brazil. Pharm Pract (Granada). 2022;20(2):2658. https://doi.org/10.18549/PharmPract.2022.2.2658 

9. Fitzgerald TJ, Kang Y, Bridges CB, et al. Integrating pharmacies into public health program planning for pandemic influenza 
vaccine response. Vaccine. 2016;34(46):5643-5648. https://doi.org/10.1016/j.vaccine.2016.09.020 

10. Zheng SQ, Yang L, Zhou PX, et al. Recommendations and guidance for providing pharmaceutical care services during COVID-19 
pandemic: A China perspective. Res Social Adm Pharm. 2021;17(1):1819-1824. https://doi.org/10.1016/j.sapharm.2020.03.012 

11. Mundodan J, Hasnain S, Khogali H, et al. Validation of rapid antibody (IgG-IgM) test kit for SARS-CoV-2 infection in Qatar. J 
Public Health Res. 2021;11(1):2421. https://doi.org/10.4081/jphr.2021.2421 

12. Cassaniti I, Novazzi F, Giardina F, et al. Performance of VivaDiag COVID-19 IgM/IgG Rapid Test is inadequate for diagnosis 
of COVID-19 in acute patients referring to emergency room department. J Med Virol. 2020;92(10):1724-1727. https://doi.
org/10.1002/jmv.25800 

13. Wan WY, Lim SH, Seng EH. Cross-reaction of sera from COVID-19 patients with SARS-CoV assays. Ann Acad Med Singap. 
2020;49(7):523-526. https://doi.org/10.47102/annals-acadmedsg.2020120 

14. Hasan SS, Kow CS, Razi Zaidi ST. Social distancing and the use of PPE by community pharmacy personnel: Does evidence 
support these measures? Res Social Adm Pharm. 2021;17(2):456-459. https://doi.org/10.1016/j.sapharm.2020.04.033 

15. Salgado TM, Rosenthal MM, Coe AB, et al. Primary healthcare policy and vision for community pharmacy and pharmacists in 
the United States. Pharm Pract (Granada). 2020;18(3):2160. https://doi.org/10.18549/PharmPract.2020.3.2160 

16. Ung COL. Community pharmacist in public health emergencies: Quick to action against the coronavirus 2019-nCoV outbreak. 
Res Social Adm Pharm. 2020;16(4):583-586. https://doi.org/10.1016/j.sapharm.2020.02.003 

17. Payne K, Unni EJ, Jolley B. Impact of dispensing Services in an Independent Community Pharmacy. Pharmacy. 2019;7(2):44. 
https://doi.org/10.3390/pharmacy7020044 

18. Rajiah K, Sivarasa S, Maharajan MK. Impact of pharmacists’ interventions and patients’ decision on health outcomes in terms 
of medication adherence and quality use of medicines among patients attending Community pharmacies: a systematic review. 
Int J Environ Res Public Health. 2021;18(9):4392. https://doi.org/10.3390/ijerph18094392 

19. World Health Organization - WHO. Coronavirus disease (COVID-19) pandemic [Internet]. Geneva: World Health Organization; 
2019 [cited 2020 Apr 26]. Available from: https://www.who.int/emergencies/ diseases/novel-coronavirus-2019.

20. Bhatraju PK, Ghassemieh BJ, Nichols M, et al. Covid-19 in critically Ill patients in the Seattle Region — case series. N Engl J Med. 
2020;382(21):2012-2022. https://doi.org/10.1056/NEJMoa2004500 

21. Wang Z, Yang B, Li Q, et al. Clinical features of 69 cases with coronavirus disease 2019 in Wuhan, China. Clin Infect Dis. 
2020;71(15):769-777. https://doi.org/10.1093/cid/ciaa272 

22. Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. 
2020;395(10223):497-506. https://doi.org/10.1016/S0140-6736(20)30183-5 

23. Jin X, Lian J-S, Hu J-H, et al. Epidemiological, clinical and virological characteristics of 74 cases of coronavirus-infected disease 
2019 (COVID-19) with gastrointestinal symptoms. Gut. 2020;69(6):1002-1009. https://doi.org/10.1136/gutjnl-2020-320926 

24. Wu Z, McGoogan JM. Characteristics of and important lessons from the coronavirus disease 2019 (COVID-19) outbreak in china: 
summary of a report of 72.314 cases from the chinese center for disease control and prevention. JAMA. 2020;323(13):1239-
1242. https://doi.org/10.1001/jama.2020.2648 

25. Gautier JF, Ravussin Y. A new symptom of COVID-19: loss of taste and smell. Obesity. 2020;28(5):848. https://doi.org/10.1002/
oby.22809 

26. Schuit E, Veldhuijzen IK, Venekamp RP, et al. Diagnostic accuracy of rapid antigen tests in asymptomatic and presymptomatic 
close contacts of individuals with confirmed SARS-CoV-2 infection: cross sectional study. BMJ. 2021;374:n1676. https://doi.
org/10.1136/bmj.n1676 

27. Scheiblauer H, Filomena A, Nitsche A, et al. Comparative sensitivity evaluation for 122 CE-marked rapid diagnostic tests for SARS-
CoV-2 antigen, Germany, September 2020 to April 2021. Euro Surveill 2021;26(44):2100441. https://doi.org/10.2807/1560-
7917.ES.2021.26.44.2100441 

28. Schuit E, Venekamp RP, Veldhuijzen IK, et al. Accuracy and usability of saliva and nasal rapid antigen self-testing for detection 
of SARS-CoV-2 infection in the general population: a head-to-head comparison. medRxiv. 2021. https://doi.org/10.1101/202
1.12.08.21267452 

29. Deerain J, Druce J, Tran T, et al. Assessment of the Analytical Sensitivity of 10 Lateral Flow Devices against the SARS-CoV-2 
Omicron Variant. J Clin Microbiol. 2022;60(2):e0247921. https://doi.org/10.1128/jcm.02479-21 

30. Cavalcante JR, Cardoso-dos-Santos AC, Bremm JM, et al. COVID-19 no Brasil: evolução da epidemia até a semana epidemiológica 
20 de 2020. Epidemiologia e Serviços de Saúde. 2020;29(4):e2020376. https://doi.org/10.5123/s1679-49742020000400010 

31. Croda JHR, Garcia LP. Resposta imediata da Vigilância em Saúde à epidemia da COVID-19. Epidemiologia e Serviços de Saúde. 
2020;29(1):e2020002. https://doi.org/10.5123/S1679-49742020000100021 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/
https://doi.org/10.18549/PharmPract.2022.2.2658
https://doi.org/10.1016/j.vaccine.2016.09.020
https://doi.org/10.1016/j.sapharm.2020.03.012
https://doi.org/10.4081/jphr.2021.2421
https://doi.org/10.1002/jmv.25800
https://doi.org/10.1002/jmv.25800
https://doi.org/10.47102/annals-acadmedsg.2020120
https://doi.org/10.1016/j.sapharm.2020.04.033
https://doi.org/10.18549/PharmPract.2020.3.2160
https://doi.org/10.1016/j.sapharm.2020.02.003
https://doi.org/10.3390/pharmacy7020044
https://doi.org/10.3390/ijerph18094392
https://www.who.int/emergencies/
https://doi.org/10.1056/NEJMoa2004500
https://doi.org/10.1093/cid/ciaa272
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1136/gutjnl-2020-320926
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.1002/oby.22809
https://doi.org/10.1002/oby.22809
https://doi.org/10.1136/bmj.n1676
https://doi.org/10.1136/bmj.n1676
https://doi.org/10.2807/1560-7917.ES.2021.26.44.2100441
https://doi.org/10.2807/1560-7917.ES.2021.26.44.2100441
https://doi.org/10.1101/2021.12.08.21267452
https://doi.org/10.1101/2021.12.08.21267452
https://doi.org/10.1128/jcm.02479-21
https://doi.org/10.5123/s1679-49742020000400010
https://doi.org/10.5123/S1679-49742020000100021

	_GoBack
	_GoBack
	_GoBack

