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Coronavirus disease 2019 
pandemic two years later… 
What’s next?

Looking back on the onset of the pandemic

Exactly two years ago, we published an editorial in the Cro-
atian Medical Journal discussing a global threat from a new 
coronavirus epidemic caused by the SARS-CoV-2 virus, 
which began in China at the end of 2019 and soon spread 
around the world (1). The first case of COVID-19 in Croatia 
was recorded on February 25, 2020, while the editorial was 
being written. On that occasion, we warned of the danger 
of the rapid spread and pathogenic potential of the novel 
coronavirus, the need for the constant monitoring of re-
spiratory pathogens with high epidemic potential, as well 
as of the importance of developing vaccines and antiviral 
drugs rapidly to combat this and similar viruses.

The epidemic came to Croatia from Italy and other neigh-
boring countries, indicating the significance of the spread-
ing of infectious diseases through migrations and travels. 
This is why it is of utmost importance to cooperate interna-
tionally and undertake the collaborative measures by the 
governments of neighboring countries for combating epi-
demics/pandemics of infectious diseases (2).

Today, two years later, an unpleasant and unexpected sce-
nario has unfolded that we could not have imagined, but 
the question remains: What’s next?

To date, the COVID-19 pandemic has posed a significant 
global threat of great epidemic magnitude, resulting in 
over 424 million confirmed cases and more than 5.8 mil-
lion deaths worldwide (3).

Epidemic pattern of COVID-19 in Croatia

The numbers of the newly infected and fatal cases dur-
ing the COVID-19 pandemic varied in different parts of the 
world, and also within individual countries. Europe was hit 
by five waves of the pandemic. The Omicron variant of the 
SARS-CoV-2 virus brought the greatest number of the in-
fected and ill, but the most severe cases were caused by 
the delta variant (4).

At the beginning, Croatia managed the situation very suc-
cessfully, promptly implementing the measures to combat 
the spread of the epidemic within its borders. The epidem-
ic in Croatia was declared on March 11, 2020, the same day 
when the World Health Organization declared a pandem-
ic. On March 19, 2020, the Civil Protection Headquarters of 
the Republic of Croatia imposed a lockdown, which abol-
ished all public gatherings and enacted strict anti-epidem-
ic measures to prevent the spread of SARS-CoV-2.

At the beginning of the pandemic, Croatia had one of the 
highest COVID-19 Stringency Index values and now is one 
of the most liberal countries in the EU with regard to the 
stringency of anti-epidemic measures. Due to strict mea-
sures during the first wave, Croatia was one of the countries 
with the lowest daily number of new confirmed COVID-
19 cases and cumulative confirmed COVID-19 deaths per 
capita (5). The incidence of COVID-19 cases was not even 
increased by another natural disaster afflicting Croa-
tia: two earthquakes hit Zagreb and destroyed a large 
number of buildings. Fortunately, the number of hu-
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man casualties was small, but a lot of people needed to be 
evacuated from their homes (6).

However, in late 2020, during the second wave of the pan-
demic, Croatia had one of the highest incidences of daily 
new confirmed COVID-19 cases per capita in Europe. In 
February 2022, it temporarily had the highest 14-day death 
rate per capita in the EU/EEA. Sadly, the vaccination rate in 
Croatia is one of the lowest in the EU, which, along with 
high prevalence of certain chronic diseases in Croatian 
population and unfavorable demographic picture, is one 
of the factors affecting the high incidence and death rate 
in our country. Up to now, 1 053 568 cases have been reg-
istered in Croatia, with over 15 000 deaths (5). However, the 
final statistics could be comparable among different coun-
tries when all data are recorded, presented, and analyzed 
systematically. In addition, future comparisons will need to 
take into account not just numbers, but all the specificities 
of health status and systems in individual countries, as well 
as elements affecting morbidity and mortality.

WHAT HAVE WE LEARNT SO FAR ABOUT DIAGNOSTICS, 
CLINICAL PRESENTATION, AND TREATMENT OF COVID-
19?

Early identification of SARS-CoV-2 was of paramount im-
portance for the fight against the pandemic, including de-
velopment of diagnostic tests. The first real-time RT-PCR 
test was developed in January 2020 (7), and in a week its 
use was established at the University Hospital for Infec-
tious Diseases in Zagreb, almost a month before the first 
COVID-19 case was detected. Consequently, serology tests 
and point-of-care, rapid antigenic tests were developed 
and implemented in the diagnostics of acute cases. They 
were also applied in the monitoring of antibody response 
during illness but also after vaccination (8,9).

It was noticed early on that the virus has a great ability to 
mutate, and several variants were detected in 2020 (10). So 
far, there have been five dominant variants of SARS-CoV-2 
spreading among global populations: the Alpha variant 
(B.1.1.7, formerly called the UK variant), the Beta variant 
(B.1.351, formerly called the South Africa variant), the Gam-
ma variant (P.1, formerly called the Brazil variant), the Delta 
variant (B.1.617.2, formerly called the India variant), and the 
Omicron variant (B.1.1.529) (11).

Clinical manifestations of COVID-19 range from asymp-
tomatic and mild disease to critical illness. At the begin-

ning of the pandemic, the percentage of symptom-

atic and severe cases was higher than later in the pandemic 
(12,13).

Hospitalization and crude mortality rates increase with 
age, and patients with underlying comorbidities, such as 
hypertension, diabetes, cardiovascular diseases, chronic 
obstructive pulmonary disease, obesity, immunodeficien-
cy and other risk factors, are at a higher risk of progressing 
to severe COVID-19 and fatal outcome (13).

With the progression of the pandemic and growing num-
bers of patients, it was seen that COVID-19 is not only an 
acute disease but that in some patients it can also have a 
protracted or even relapsing form, known as post-COVID 
syndrome, post-acute sequelae of SARS-CoV-2 infection, or 
long COVID. Post-COVID-19 conditions occur in individuals 
with a history of SARS-CoV-2 infection, usually three months 
from the onset of symptoms, last for at least two months, 
and cannot be explained by an alternative diagnosis. Com-
mon symptoms include fatigue, shortness of breath, cog-
nitive dysfunction, and others, and generally affect every-
day functioning. Symptoms may also fluctuate or relapse 
over time (14). Long-term consequences from COVID-19 
can especially be expected among patients treated in an 
intensive care unit. A recently published study showed 
that three-quarters of intensive care unit COVID-19 survi-
vors had physical symptoms at one year, including physical 
weakness, joint symptoms, and myalgia. Mental symptoms 
were reported by 26% and cognitive symptoms by 16% of 
the survivors. These symptoms are consistent with post-in-
tensive care syndrome and need to be further investigated 
after recovery from COVID-19 (15).

Symptomatic and supportive therapies, particularly oxy-
gen replacement therapy, are still the basis for the treat-
ment of all forms of COVID-19. The first attempts at the 
etiological treatment at the beginning of the pandemic, 
such as the treatment with chloroquine or hydroxychlo-
roquine, lopinavir/ritonavir, favipiravir, azithromycin, inter-
feron etc, did not yield significant results in terms of cure 
or the prevention of progression to the severe form. At the 
beginning, studies were limited to a small number of par-
ticipants but later the sample sizes increased, yielding sta-
tistically significant results.

WHO has launched a non-blinded clinical trial (SOLIDAR-
ITY) to evaluate candidate treatments vs standard of care 
in 18 countries worldwide (16). Although this study did not 
demonstrate benefit from the use of remdesivir, a drug 
that seemed highly promising in the beginning, other 
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studies demonstrated that it shortened the duration of the 
disease and reduced mortality (17,18). The study was re-
cently expanded (the Solidarity PLUS Trial) to include three 
new drugs – artesunate, infliximab, and imatinib – thus 
empowering local researchers and providing them with 
opportunities to contribute their expertise and resources 
to global research (19).

A large UK-based, controlled, open-label trial comparing a 
range of possible treatments for patients hospitalized with 
Covid-19 (RECOVERY Study) found that dexamethasone 
reduced deaths among those who were receiving either 
invasive mechanical ventilation or oxygen alone but not 
among those receiving no respiratory support (20). More-
over, a large international trial, REMAP-CAP, found that 
drugs that block a key immune protein – the interleukin-6 
receptor – can reduce the risk of death among critically ill 
COVID-19 patients (21).

Today, the guidelines for COVID-19 treatment include 
modified antiviral drugs (remdesivir, molnupiravir, nirma-
trelvir/ritonavir), systemic corticosteroids (dexamethasone, 
metylprednisolone), immunomodulatory drugs (tocili-
zumab, sarilumab, baricitinib, anakinra), monoclonal an-
tibodies (casirivimab/imdevimab, bamlanivimab/etesevi-
mab, sotrovimab, tixagevimab/cilgavimab, regdanvimab), 
and COVID-19 convalescent plasma (22,23).

Antibiotics are indicated for the treatment of second-
ary bacterial complications, which are extremely rare in 
COVID-19, except as nosocomial infections encountered in 
the intensive care units. Although azithromycin is reported 
to have antiviral and anti-inflammatory/immunomodula-
tory properties, studies have not confirmed a clinical ben-
efit in the treatment of COVID-19, and therefore its use is 
unwarranted (24,25), as is the use of the anti-parasitic drug 
ivermectin (26).

The goal of the current clinical approach to the care of 
COVID-19 patients is the early treatment of patients 
with mild-to-moderate COVID-19 infection at high risk 
of progressing to severe COVID-19 and hospitalization 
with ritonavir-boosted nirmatrelvir, sotrovimab, remde-
sivir, or molnupiravir. In advanced disease, the emphasis 
is on hospital care for those who have developed respi-
ratory insufficiency and intensive care, if necessary, in-
cluding immunomodulatory treatment with anakinra, a 
recombinant human interleukin-1 receptor antagonist, 
dexamethasone with/without remdesivir, or the addi-
tion of a second immunomodulatory drug, eg, monoclo-

nal antibodies that inhibit the pro-inflammatory action 
of interleukin 6 (tocilizumab or sarilumab) or an orally-
administered selective inhibitor of Janus kinases 1 and 2 
(baricitinib) (22,23).

IMPORTANCE OF NEWLY INTRODUCED VACCINES IN 
TREATMENT OF COVID-19

Vaccines have aroused great hope as weapons for com-
bating this pandemic. Shortly after virus sequencing, enor-
mous resources and scientific potential were invested in re-
search on the development of vaccines against SARS-CoV-2 
(27). As a result, less than a year from the outbreak of the 
pandemic, the first vaccine obtained emergency use au-
thorization in the USA and EU in December 2020. To date, 
five vaccines have been authorized for use in the European 
Union: two recombinant mRNA, two vector, and one pro-
tein vaccine. Other five vaccines are currently under rolling 
review by the EMA for marketing authorization (28).

WHO is one of the leaders of a global alliance known as 
COVAX, the vaccine pillar of the ACT-Accelerator collabo-
ration, which is working to accelerate the development 
and manufacture of COVID-19 vaccines and ensure that all 
countries have fair and equitable access to them (29). With 
an efficiency of over 90%, vaccines helped arrest the prog-
ress of the pandemic during 2021. However, breakthrough 
cases began to appear, which indicated the insufficiency 
and brevity of the protection provided by the vaccines. 
Therefore, booster vaccines began to be administered to 
persons who had been vaccinated or had recovered from 
the virus. Nevertheless, with the appearance of the Omi-
cron variant in November 2021, vaccination provided a 
weaker protective effect, even among those who had re-
ceived three doses, although their rates of hospitalization 
and mortality were significantly lower (30). Certainly, new-
generation, multivariant vaccines should be considered for 
the future development and production.

Large-scale effects of the pandemic

In addition to a direct effect on morbidity and mortality, 
the COVID-19 pandemic has also caused a number of oth-
er changes in health care and society. Some studies have 
shown that the quality of the health care received by pa-
tients with other diseases, particularly non-communicable 
ones, has declined owing to the system’s focus on COVID-
19. Moreover, changes in the organization of daily life 
due to anti-epidemic measures, such as the closing of 
schools, banning of gatherings, and limitation of cul-
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tural events, have led to a social depression whose effects 
will only be known in retrospect (31).

The recent mutation of SARS-CoV-2 to the milder but high-
ly transmissible Omicron variant has caused an explosive 
increase in the numbers of infected persons but a small 
percentage of severe forms of the disease. There is hope 
that it could lead to the development of herd immunity 
and bring an end to the pandemic (32,33). Nevertheless, 
other scenarios are also possible, for which the health care 
system and society as a whole must be prepared in the 
event of a new escalation of the pandemic.

This editorial, like its predecessor two years ago, could be 
concluded with the same words: What’s next? Let us hope 
for a brighter future!

References
1	 Čivljak R, Markotić A, Kuzman I. The third coronavirus epidemic 

in the third millennium: what’s next? Croat Med J. 2020;61:1-4. 

Medline:32118371 doi:10.3325/cmj.2020.61.1

2	P uca E, Čivljak R, Arapović J, Popescu C, Christova I, Raka L, et al. 

Short epidemiological overview of the current situation on COVID-

19 pandemic in Southeast European (SEE) countries. J Infect Dev 

Ctries. 2020;14:433-7. Medline:32525826 doi:10.3855/jidc.12814

3	E uropean Centre for Disease Prevention and Control. COVID-19 

Situation Dashboard. Available from: https://qap.ecdc.europa.eu/

public/extensions/COVID-19/COVID-19.html#global-overview-tab. 

Accessed: February 26, 2022.

4	E uropean Centre for Disease Prevention and Control. Assessment 

of the further spread and potential impact of the SARS-CoV-2 

Omicron variant of concern in the EU/EEA, 19th update - 27 

January 2022. ECDC: Stockholm; 2022. Available from: https://

www.ecdc.europa.eu/en/publications-data/covid-19-omicron-risk-

assessment-further-emergence-and-potential-impact. Accessed: 

February 26, 2022.

5	C oronavirus – statistics for Croatia and EU. Available from: https://

www.koronavirus.hr/koronavirus-statisticki-pokazatelji-za-

hrvatsku-i-eu/901 Accessed: February 26, 2022.

6	 Čivljak R, Markotić A, Capak K. Earthquake in the time of COVID-19: 

The story from Croatia (CroVID-20). J Glob Health. 2020;10:010349. 

Medline:32426118 doi:10.7189/jogh.10.010349

7	C orman VM, Landt O, Kaiser M, Molenkamp R, Meijer A, Chu DK, 

et al. Detection of 2019 novel coronavirus (2019-nCoV) by real-

time RT-PCR. Euro Surveill. 2020;25:2000045. Medline:31992387 

doi:10.2807/1560-7917.ES.2020.25.3.2000045

8	 Rode OĐ, Kurolt IC, Puljiz I, Čivljak R, Balent NC, Laškaj R, et al. 

Antibody response and the clinical presentation of patients 

with COVID-19 in Croatia: the importance of a two-step testing 

approach. Eur J Clin Microbiol Infect Dis. 2021;40:261-8. 

Medline:32886230 doi:10.1007/s10096-020-04019-y

9	 Đaković Rode O, Bodulić K, Zember S, Cetinić Balent N, Novokmet 

A, Čulo M, et al. Decline of anti-SARS-CoV-2 IgG antibody levels 

6 months after complete BNT162b2 vaccination in healthcare 

workers to levels observed following the first vaccine dose. 

Vaccines (Basel). 2022;10:153. Medline:35214612 doi:10.3390/

vaccines10020153

10	 Abdool Karim SS, de Oliveira T. New SARS-CoV-2 Variants – 

Clinical, Public Health, and Vaccine Implications. N Engl J Med. 

2021;384:1866-8. Medline:33761203 doi:10.1056/NEJMc2100362

11	 Aleem A, Akbar Samad AB, Slenker AK. Emerging variants of SARS-

CoV-2 and novel therapeutics against coronavirus (COVID-19). 

2022 Feb 6. In: StatPearls Treasure Island (FL): StatPearls Publishing; 

2022.

12	 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;323:1239-42. 

Medline:32091533 doi:10.1001/jama.2020.2648

13	D ocherty AB, Harrison EM, Green CA, Hardwick HE, Pius R, Norman 

L, et al. Features of 20 133 UK patients in hospital with covid-

19 using the ISARIC WHO Clinical Characterisation Protocol: 

prospective observational cohort study. BMJ. 2020;369:m1985. 

Medline:32444460 doi:10.1136/bmj.m1985

14	 World Health Organization. A clinical case definition of post-

COVID-19 condition by a Delphi consensus, 6 October 2021. 

Available from: https://www.who.int/publications/i/item/WHO-

2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-

2021.1 Accessed: February 15, 2022.

15	H eesakkers H, van der Hoeven JG, Corsten S, Janssen I, Ewalds E, 

Simons KS, et al. Clinical outcomes among patients with 1-year 

survival following intensive care unit treatment for COVID-

19. JAMA. 2022;327:559-65. Medline:35072716 doi:10.1001/

jama.2022.0040

16	 WHO Solidarity Trial Consortium, Pan H, Peto R, Henao-Restrepo 

AM, Preziosi MP, Sathiyamoorthy V, et al. Repurposed antiviral 

drugs for COVID-19 – interim WHO Solidarity Trial results. N 

Engl J Med. 2021;384:497-511. Medline:33264556 doi:10.1056/

NEJMoa2023184

17	B eigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Kalil AC, 

et al; ACTT-1 Study Group Members. Remdesivir for the treatment 

of COVID-19 – final report. N Engl J Med. 2020;383:1813-26. 

Medline:32445440 doi:10.1056/NEJMoa2007764

18	 Mozaffari E, Chandak A, Zhang Z, Liang S, Thrun M, Gottlieb RL, et 

al. Remdesivir treatment in hospitalized patients with COVID-19: 

a comparative analysis of in-hospital all-cause mortality in a large 

multi-center observational cohort. Clin Infect Dis. 2021:ciab875. 

Medline:34596223 doi:10.1093/cid/ciab875 

19	IS RCTN registry. London: BMC. [date unknown]. ISRCTN18066414, 

SOLIDARITY TRIAL PLUS: An international randomized trial of 

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32118371&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32118371&dopt=Abstract
https://doi.org/10.3325/cmj.2020.61.1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32525826&dopt=Abstract
https://doi.org/10.3855/jidc.12814
https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html#global-overview-tab
https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html#global-overview-tab
https://www.ecdc.europa.eu/en/publications-data/covid-19-omicron-risk-assessment-further-emergence-and-potential-impact
https://www.ecdc.europa.eu/en/publications-data/covid-19-omicron-risk-assessment-further-emergence-and-potential-impact
https://www.ecdc.europa.eu/en/publications-data/covid-19-omicron-risk-assessment-further-emergence-and-potential-impact
https://www.koronavirus.hr/koronavirus-statisticki-pokazatelji-za-hrvatsku-i-eu/901
https://www.koronavirus.hr/koronavirus-statisticki-pokazatelji-za-hrvatsku-i-eu/901
https://www.koronavirus.hr/koronavirus-statisticki-pokazatelji-za-hrvatsku-i-eu/901
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32426118&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32426118&dopt=Abstract
https://doi.org/10.7189/jogh.10.010349
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31992387&dopt=Abstract
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32886230&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32886230&dopt=Abstract
https://doi.org/10.1007/s10096-020-04019-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35214612&dopt=Abstract
https://doi.org/10.3390/vaccines10020153
https://doi.org/10.3390/vaccines10020153
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33761203&dopt=Abstract
https://doi.org/10.1056/NEJMc2100362
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32091533&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32091533&dopt=Abstract
https://doi.org/10.1001/jama.2020.2648
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32444460&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32444460&dopt=Abstract
https://doi.org/10.1136/bmj.m1985
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35072716&dopt=Abstract
https://doi.org/10.1001/jama.2022.0040
https://doi.org/10.1001/jama.2022.0040
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33264556&dopt=Abstract
https://doi.org/10.1056/NEJMoa2023184
https://doi.org/10.1056/NEJMoa2023184
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32445440&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32445440&dopt=Abstract
https://doi.org/10.1056/NEJMoa2007764
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34596223&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34596223&dopt=Abstract
https://doi.org/10.1093/cid/ciab875


5Čivljak and Markotić: Coronavirus disease 2019 pandemic two years later… What’s next?

www.cmj.hr

additional treatments for COVID-19 in hospitalized patients who 

are all receiving the local standard of care. 2021 Apr 20. Available 

from: https://www.isrctn.com/ISRCTN18066414. Accessed: 

February 15, 2022.

20	 RECOVERY Collaborative Group, Horby P, Lim WS, Emberson JR, 

Mafham M, Bell JL, Linsell L, et al. Dexamethasone in hospitalized 

patients with COVID-19. N Engl J Med. 2021;384:693-704. 

Medline:32678530 doi:10.1056/NEJMoa2021436

21	 REMAP-CAP Investigators, Gordon AC, Mouncey PR, Al-Beidh F, 

Rowan KM, Nichol AD, et al. Interleukin-6 receptor antagonists in 

critically ill patients with Covid-19. N Engl J Med. 2021;384:1491-

502. Medline:33631065 doi:10.1056/NEJMoa2100433

22	ECDC . Treatment and pharmaceutical prophylaxis of COVID-19. 

Available from: https://www.ecdc.europa.eu/en/covid-19/latest-

evidence/treatment. Accessed: February 15, 2022.

23	CDC . Coronavirus Disease 2019 (COVID-19) Treatment Guidelines. 

Available from: https://www.covid19treatmentguidelines.nih.gov/ 

Accessed: February 15, 2022.

24	B utler CC, Dorward J, Yu L-M, Gbinigie O, Hayward G, Saville BR, et 

al. Azithromycin for community treatment of suspected COVID-

19 in people at increased risk of an adverse clinical course in the 

UK (PRINCIPLE): a randomised, controlled, open-label, adaptive 

platform trial. Lancet. 2021;397:1063-74. Medline:33676597 

doi:10.1016/S0140-6736(21)00461-X

25	 Rosenberg ES, Dufort EM, Udo T, Wilberschied LA, 

Kumar J, Tesoriero J, et al. Association of treatment with 

hydroxychloroquine or azithromycin with in-hospital mortality in 

patients with COVID-19 in New York State. JAMA. 2020;323:2493-

502. Medline:32392282 doi:10.1001/jama.2020.8630

26	 López-Medina E, López P, Hurtado IC, Dávalos DM, Ramirez O, 

Martínez E, et al. Effect of ivermectin on time to resolution of 

symptoms among adults with mild COVID-19: A randomized 

clinical trial. JAMA. 2021;325:1426-35. Medline:33662102 

doi:10.1001/jama.2021.3071

27	 Li YD, Chi WY, Su JH, Ferrall L, Hung CF, Wu TC. Coronavirus vaccine 

development: from SARS and MERS to COVID-19. J Biomed Sci. 

2020;27:104. doi:10.1186/s12929-020-00695-2. Medline:33341119

28	E MA. COVID-19 vaccines. Available from: https://www.ema.

europa.eu/en/human-regulatory/overview/public-health-threats/

coronavirus-disease-covid-19/treatments-vaccines/covid-19-

vaccines. Accessed: February 15, 2022.

29	 WHO. Coronavirus disease (COVID-19): Vaccine access and 

allocation. Available from: https://www.who.int/news-room/

questions-and-answers/item/coronavirus-disease-(covid-19)-

vaccine-access-and-allocation. Accessed: February 15, 2022.

30	CDC . COVID-19 Vaccine Booster Shots. Available from: https://

www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html. 

Accessed: February 20, 2022.

31	S chnitzler L, Janssen LMM, Evers SMAA, Jackson LJ, Paulus 

ATG, Roberts TE, et al. The broader societal impacts of COVID-

19 and the growing importance of capturing these in health 

economic analyses. Int J Technol Assess Health Care. 2021;37:e43. 

Medline:33686927 doi:10.1017/S0266462321000155

32 Maslo C, Friedland R, Toubkin M, Laubscher A, Akaloo T, Kama 

B. Characteristics and outcomes of hospitalized patients in 

South Africa during the COVID-19 Omicron wave compared 

with previous waves. JAMA. 2022;327:583-4. Medline:34967859 

doi:10.1001/jama.2021.24868

33 Murray CJL. COVID-19 will continue but the end of the pandemic 

is near. Lancet. 2022;399:417-9. Medline:35065006 doi:10.1016/

S0140-6736(22)00100-3

https://www.isrctn.com/ISRCTN18066414
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32678530&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32678530&dopt=Abstract
https://doi.org/10.1056/NEJMoa2021436
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33631065&dopt=Abstract
https://doi.org/10.1056/NEJMoa2100433
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/treatment
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/treatment
https://www.covid19treatmentguidelines.nih.gov/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33676597&dopt=Abstract
https://doi.org/10.1016/S0140-6736(21)00461-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32392282&dopt=Abstract
https://doi.org/10.1001/jama.2020.8630
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33662102&dopt=Abstract
https://doi.org/10.1001/jama.2021.3071
https://doi.org/10.1186/s12929-020-00695-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33341119&dopt=Abstract
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-vaccines
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-vaccines
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-vaccines
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-vaccines
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-vaccine-access-and-allocation
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-vaccine-access-and-allocation
https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-vaccine-access-and-allocation
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33686927&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33686927&dopt=Abstract
https://doi.org/10.1017/S0266462321000155
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34967859&dopt=Abstract
https://doi.org/10.1001/jama.2021.24868
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35065006&dopt=Abstract
https://doi.org/10.1016/S0140-6736(22)00100-3
https://doi.org/10.1016/S0140-6736(22)00100-3

