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ABSTRACT

Coronavirus disease-19 (COVID-19) is a critical health challenge in all countries and according to united nation report, one of
the most common problems during COVID -19 is the bacterial resistance to antimicrobial drugs that face the health issues
which is due to antibiotics misuses during the pandemic disease as a protective to expected secondary bacterial infections after
a viral infection. Subsequently COVID-19 early phase courage or enhance this massive antibiotic use in several countries all
over the world. The purpose of this review to cover the prevalence and reasons behind these antibiotics misuse and analyze
most common antibiotics uses during early-phase COVID-19 pandemic.
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1. Introduction

SARS-CoV-2 or severe acute respiratory syndrome
coronavirus 2 is the virus which make the World Health
Organization (WHO) announced an emergency state over all
the world in May 31st, 2021, the virus which causes COVID-
19 pandemic disease.

Spreading of the disease is occur primarily by either in
contact to infected people drops by coughing, sneezing, or by
touching [1, 2].

Therefore, one of the important preventive strategies is to
inform people how they can be boosting function of their
immune system in order to either prevent SARS-CoV-2
infection or control progression of the disease.

Globally all countries around the world in a continuous
racing seeking to get a novel & effective treatment for
COVID-19 with less side effects & more hopeful controlling,

subsequently every day there are many research published in
an attempt to solve this critical issue. Similarly, most
common drugs which is used in COVID-19 treatment
remdesivir, vitamin D, aspirin, paracetamol, zinc,
dexamethasone, chloroquine & antibiotics [3].

Most of the patients of COVID-19 classified according to
their signs & symptoms into early phase (stage 1 & 2) which
is the majority of the patients suffering from cough, fever,
sore throat, loss of appetite, myalgia, loss of taste and smell,
& breathing problems, & the developed stage which require
hospitalization due to presence of pneumonia & secondary
respiratory infections [4].

Diagnosing COVID-19 infection is done by either
computed tomography (CT) scan; immunoglobulin G (IgG);
immunoglobulin M (IgM). Or by common laboratory tests:
complete blood count (CBC); C-reactive protein (CRP);


https://phahs.knu.edu.iq/
https://knu.edu.iq/

Pharmacy and Applied Health Science Journal
Volume 1, Number 2 (2022)

erythrocyte sedimentation rate (ESR); lactate dehydrogenase
(LDH); Ferritin & D- Dimer, serum liver function tests
(LFT); serum Kidney function tests (KFT) [5].

In general, the aim of this review dose not claim the
laboratory or other diagnostic tests but rather cover the
previous researches about COVID-19 and how affects
mortality rates among population & review of the most
common antibiotics which lead to resistance with the
prevalence of this resistance among population around the
world, although how to decrease or prevent this resistance .

Despite that China National Health Commission (CNHC)
guidelines for Covid-19 declared that “’blind or inappropriate
use of antibiotic drugs should be avoided, especially broad-
spectrum antibiotics.”

At the beginning most hospital admitted patients treated
following pneumonia guidelines, subsequently more often to
cover atypical pneumonia pathogens [7].

According to the International Severe Acute Respiratory
Infection antibiotics treatment decision reported in about 72%
in hospitalized patients, taking into consideration that there
were higher rates of antibiotic uses. [8]

Guidelines of NICE stated that “Do not use antibiotics for
preventing or treating COVID-19 patients and it should be
used only when there is strong clinical suspicion of bacterial
infection,” while the National Institutes of Health treatment
guideline declared that “in patients with COVID-19 and
severe or critical illness, there are insufficient data to
recommend broad- spectrum antimicrobial therapy in the
absence of other indications. If antimicrobials are initiated,
their use should be reassessed daily to minimize the adverse
consequences of unnecessary antimicrobial therapy.” [9, 10]

As we know the COVID-19 was viral infection rather than
bacterial which was uncommon, so “there are no data to
support the safety or efficacy of antibiotic chemoprophylaxis
to prevent bacterial complications.” Subsequently, helpful
therapy for COVID-19 mainly focus on the antiviral & the
immune basics in the body. Also in the early phase of
COVID-19 the incidence of bacterial infection was not
prevalent, Although the antibiotics uses was very popular &
common despite ‘’there are no data to support the safety or
efficacy of antibiotic chemoprophylaxis to prevent bacterial
complications.” Which was one of the leading causes to
antimicrobial resistance [11].

Subsequently, the incidence of bacterial infections with
COVID- 19 is very low & the clinical studies that search the
uses of antibiotics during COVID- 19 not approve the
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empirical antibiotics uses during pandemic. Currently, with
regard that about only 3.5% of COVID- 19 cases diagnosed
with bacterial infection & the 2ndry infections estimated in
only 15.5%, despite bout 71.3% cases was treated with
antibiotics. Although there was little difference between
COVID-19 & other upper respiratory tract infections,
therefore antibiotics uses increases even with a simple
infection because the panic of development of respiratory
failure & hypoxia [12].

Study by Goyal et al, showed that only about 5.6%
patients having bacterial infections without antibiotics uses in
New York & major bacterial infections occur in ventilator
patients (about 8%). Besides, low incidence of bacterial
infections in non-hospitalized patients [13].

However, there is a myth “antibiotics are effective in
preventing and treating new coronavirus.” Furthermore,
COVID-19 is a viral rather than bacterial. So, given
antibiotics is useless with the absence of clinical evidence.
[14]

Although one of the serious warning of COVID-19 which
was one of the clinical warning is the higher level of IL-6 with
the cytokines and chemokines that is leading cause to self-
healing possibility [15].

One of the most important reasons which lead to this huge
antibiotics misuse was the self-medication & the easy access
to the antibiotics especially the OTC (over the counter) due
to panic during the pandemic which as a result end in a
massive bacterial resistant & increase 2ndry bacterial
infections which result in antimicrobial efficacy reduction
with the thread of higher mortality rates [16].

Taking into account the sub-optimal use of the drugs or
unjustified drug course, such as incorrect dose, missing a
dose, error in the duration or stopping drug course and history
of other chronic disease which result in lack of
medication adherence [17, 18].

Keeping in mind that prescribing antibiotics by physician
depend on many factors such as age, history of other disease,
severity of signs and symptoms, dyspnea with the need for
ventilator and the laboratory tests with CT scan. On the other
hand, there was increase in the antimicrobial drug resistance
due to massive antibiotic misuse by the patients especially in
the early phase of the disease. Beside the steroids
administration which mask the signs & symptoms & worsen
the presence of other bacterial co-infections [19].

A study by Langford B et al, revealed that this misuse of
antibiotics differ according to the world region, were the
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highest rate reported in the east & south east except china (>
80%) & lower rate seen in west and Europe (= 60%). Other
study stated that patients with weak immune system
associated with more deterioration in the COVID-19 disease
& increase mortality rates [20].

According to study done by Abu-Rub LI et al, one of the
most common used antibiotics with a higher ratio during early
COVID-19 pandemic was macrolides (azithromycin) with 8-
lactamase inhibitors (amoxicillin/clavulanate) to cover any
suspected secondary bacterial infections despite it was
uncommon [21]. Although there was higher rate of ICU
admission & mortality due to respiratory failure progression,
at that point antibiotics with more broad-spectrum properties
such as ceftriaxone, cefepime, meropenem, moxifloxacin, &
piperacillin/ tazobactam used to cover secondary bacterial
infections [22].

According to Langford et al, a review which is estimate
the wide uses of antibiotics during COVID- 19, stated that the
antibiotics which is widely used in COVID- 19 patients were
the broad-spectrum, & mainly the 3 generation
cephalosporin, azithromycin, & fluoroquinolones in majority
of the patients [23].

Other study stated that beta-lactams was the number one
used antibiotic during COVID- 19, followed by macrolides
by the second degree & lastly fluoroquinolones according to
EU (European Union), while in the beginning of pandemic
the most commonly used empiric pattern by hospitals was 3"
generation cephalosporins plus azithromycin. Nonetheless,
despite that this study concluded that the non-need uses of
antibiotics used empirically in the majority of patients (about
90%) admitted to hospital even without diagnostic tests & the
most common antibiotics was beta-lactam, macrolide, &
fluoroquinolones, although the fact that COVID- 19 was a
viral infection with little incidence of bacterial infections
[24].

Beovic et al, found that dispensing antibiotics in COVID-
19 patients takes place after developing signs & symptoms of
pneumonia (fever, productive cough, dyspnea), accompanied
with laboratory & radiological tests [25].

A Study by Grigoryan L et al revealed that the most
common obstacles in the pharmacist daily practices was high
claim or easy access of the OTC drugs without prescription
or cultural of bacteria which result in antibiotics resistance &
as a result this broad- spectrum antibiotic misuse lead to
elevated bacterial co-infections & upward in the mortality
level [26].
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A study Karampela I et. al., analyzed Fluoroquinolones
drugs potential capacity for binding to SARS-CoV-2 protease
Mpro, to block the replication of the virus as a one of
COVID-19 treatment [27]. Other stated that most of the
COVID-19 pneumonia was after long period admission due
to hospital micro-organisms (Staphylococcus aureus) or after
ICU admission which is ventilator-associated pneumonia
[28].

Subsequently, there are many studies coincide the
pandemic of COVID-19 done on the antimicrobial drugs, one
of these antibiotics was beta-lactam (amoxicillin/ clavulanic)
which tested in the sever cases of the disease although it
requires additional research to get more precise results. [29]

Other study demonstrates the using of macrolide
antibiotics in COVID-19 patients such as azithromycin &
clarithromycin, to reveal their immunomodulatory effects in
addition to their antibacterial activity, which state that
azithromycin uses due to antibacterial properties have no
benefit in COVID-19 infection but the immunomodulation &
anti-inflammatory properties of azithromycin by cytokine
production attenuation & effect on viral replication was the
main reason for using azithromycin during COVID-19, but in
fact till now there was no clinical evidence to approve the
antiviral effects of azithromycin [30].

According to FDA-approved chemical library,
azithromycin approved to have activity against SARS-CoV-
2 by a study in France, due to survival rates improvement &
decrease need to ventilator which in most country listed in the
treatment guidelines [31, 32].

Although Pedersen et al reported in his study that in sever
COVID-19 cases there was needed to add more strong
antibiotics such as Piperacillin-tazobactam & when there was
case deterioration meropenem or vancomycin used instead
[33].

While a study by Xu et al showed that in COVID-19
patients when symptoms remain for long period more than 10
days there was high rates of antibiotic use & even with the
long period fever & when the level of C-reactive protein is
high [34].

According to Guan et al in sever COVID-19 patients the
rates of antibiotics use was higher than in in mild cases. [35]
& G. Chen et al noticed that in all cases of COVID-19
antibiotics use empirically. [36] a study by Zhou et al noticed
that death in COVID-19 patients about 50% due to secondary
infections [37].
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Moreover, the risk of infections increased with admission
to hospital and increase incidence of drug-resistant &
antibiotics uses, a study by Getahun H et al showed that 70%
of patients received treatments or prophylaxis & about 50%
only with a suspected bacterial infection in the ICU wards,
while only about 8% of these patients has bacterial or fungal
infections [38, 39].

On the other hand, according to PAHO, only about 7% of
covid-19 patients required treatments for the bacterial
infection, despite that about 90% of these patients taking
antibiotics in the Americas [40].

According to Hutther BD et al beta- lactams
recommended as first line treatment during COVID-19 for S.
pneumoniae coverage, also he recommended to avoid
macrolide antibiotics & flouroguinolones as it has higher side
effects such as cardiotoxicity. Indeed, he restrict the uses only
on the basis of bacterial infections with continuous evaluation
if possible because he revealed that the major organism found
in the ICU awards was Pseudomonas & the Kilebsiella
pneumonia as minor organism & the most common organism
which was resistant to treatments was P. aeruginosa [41], in
contrast Karampela etal recommend starting with
fluoroquinolones due to its ability to inhibit replication of
SARS-CoV-2 more than antiviral drugs [21, 42].

Suleyman et al. study COVID-19 more often in females
& in patients ages older than 57 years African American, &
all patients with one co-morbidity either hypertension, kidney
disease, or diabetes. In fact, on admission they had same
symptoms which make professionals miss diagnosed &
increase death rates especially in patients with cardiovascular
risk factor [43].

2. Conclusion

In conclusion, during the COVID- 19 there were un-
reasonable antibiotic use & about 90% of hospital admitted
patients received empiric antibiotics, although this un-needed
use in fact has minimal effects on the mortality rate despite
the fact that pneumonia associated bacterial infections not
clinically estimated, therefore further clinical studies required
to estimate or approve the restriction of antibiotics uses
during early phase of COVID- 19.

In this review, we concluded that the macrolide antibiotics
has lower mortality rates & higher survival rates among
patients (especially azithromycin) compared to other
antibiotics, despite the significant mortality rates among
patients received other antibiotics..

= g >
\_g_x

PHARM. APPL. H. sCI.

‘f‘:'lu.m. SAece I/I’A;.Ju. vk

Knowledge University

References

1. Yuki K, Fujiogi M and Koutsogiannaki S. COVID-19
pathophysiology: a review. Clin Immunol 2020; 215:108427.

2. Organization WH. Clinical management of COVID-19: interim
guidance, 27 May 2020. Organization WH.

3. Mohammad Zadeh, N. and Sadat Mashinchi Asl, N., 2021.
Mechanism and adverse effects of COVID-19 drugs: a basic
review. Int J Physiol Pathophysiol Pharmacol, 13(4), pp.102-
109.

4. Sabry NA, Farid SF. et al. Antibiotic dispensing in
Egyptian community pharmacies: an observational
study. Res Soc Admin Pharm. 2014;10(1):168— 184.

5. Elmasry AAG, Bakr ASM, Kolkailah DAAA, et al. Pattern of
antibiotic abuse— a population-based study in Cairo.
2013;62(1):189-195.

6. Covid-19 guidelines of the China National Health Commission
[Internet]. Available from:
https://www.chinadaily.com.cn/pdf/2020/1.Clinical.Protocols.
for.the.Diagnosis.and. Treatment.of. COVID-19.V7.pdf

7. Metlay JP, Waterer GW, Long AC, et al. Diagnosis and
treatment of adults with community-acquired pneumonia. An
Official Clinical Practice Guide- line of the American Thoracic
Society and Infectious Diseases Society of America. Am J
Respir Crit Care Med. 2019;200(7): e45-67. https://doi.org/
10.1164/rccm.201908-1581ST.

8. International Severe Acute Respiratory and Emerging Infections
(ISARIC) Report 27 April 2020. International Severe Acute
Respiratory and Emerging Infections Consortium (ISARIC).
Available at: https:// emergency medicine cases. com/ (accessed
23rd April 2021).

9. National Institute for Health and Care Excellence. COVID
Rapid Guideline: Antibiotics for Pneumonia in Adults in

Hospital. Available online:
https://www.nice.org.uk/guidance/ngl73 (accessed on 22
October 2020).

10. Covid N. Rapid guideline: antibiotics for pneumonia in
adults in hospital. NICE guideline [NG173]. 2020.

11. Coronavirus Disease 2019 (COVID-19) Treatment Guidelines.
National Institutes of Health, 2020,
https://www.covid19treatmentguidelines.nih. gov/.

12. Langford BJ, So M, Raybardhan S, Leung V, Westwood D,
MacFadden DR, et al. Bacterial co-infection, and secondary
infection in patients with COVID-19: a living rapid review and
meta-analysis. Clin Microbiol Inf 2020;26:1622-1629.

13. Goyal P, Choi JJ, Pinheiro LC, et al. Clinical characteristics of
Covid-19 in New York city. N Engl J Med. 2020;382(24):2372—
2374.

14. Langford BJ, So M, Raybardhan S, et al. Bacterial co-infection
and secondary infection in patients with COVID-19: aliving
rapid review  and meta-analysis. Clin Microbiol Infect.
2020;26(12):1622-1629.

15. LiG, FanY. Corona virus infections and immune responses. Med
Virol. 2020;92:424-32.


https://phahs.knu.edu.iq/
https://knu.edu.iq/

Pharmacy and Applied Health Science Journal
Volume 1, Number 2 (2022)

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Elsayed A, Darwish S, Zewail M, Mohammed M, Saeed H and
Rabea H. Antibiotic misuse and compliance with infection
control measures during COVID-19 pandemic in community
pharmacies in Egypt. International Journal of Clinical Practice.
2021;75(6).

Sabry NA, Farid SF. Antibiotic dispensing in Egyptian
community pharmacies: an observational study. Res Soc Admin
Pharm. 2014;10(1):168-184.

Elmasry AAG, Bakr ASM, Kolkailah DAAA, et al. Pattern of
antibiotic abuse— a population-based study in Cairo.
2013;62(1):189195.

Guaraldi G, Meschiari M, Cozzi-Lepri A. Tocilizumab in
patients with severe COVID-19: a retrospective cohort study.
Lancet  Rheumatol  2020;2020:  E474-E484. DOI:
10.1016/S2665-9913(20)30173-9.

Langford B, So M, Raybardhan S, Leung V, Soucy J-P,
Westwood D, et al. Antibiotic prescribing in patients with
COVID-19: rapid review and meta- analysis. Clin Microbiol
Infect. 2021;27:520-31.

Abu-Rub LI, Abdelrahman HA, Johar ARA, Alhussain HA,
Hadi HA, Eltai NO. Antibiotics prescribing in intensive care
settings during the covid-19 era: a systematic review.
Antibiotics. 2021;10:1-13.

Goncalves Mendes Neto A, Lo KB, Wattoo A, Salacup G,
Pelayo J, DeJoy R, et al. Bacterial infections and patterns of
antibiotic use in patients with COVID-19. J Med Virol. 2021;
93:1489-95.

Langford BJ, So M, Raybardhan S, et al. Bacterial co-infection
and second- ary infection in patients with COVID-19: a living
rapid review and meta- analysis. Clin Microbiol Infect. 2020.
https://doi.org/10.1016/j.cmi.2020.07.

Morris DE, Cleary DW, Clarke SC. Secondary bacterial
infections associated with influenza pandemics. Front
Microbiol. 2017;8:1041.

Beovi¢ B, Dousak M, Ferreira-Coimbra J, et al. Antibiotic use
in patients with COVID-19: a ‘snapshot’ Infectious Diseases
International Research Initiative (ID-IRI) survey. J Antimicrob
Chemother. 2020. https://doi.org/ 10.1093/jac/dkaa326.

Grigoryan L, Germanos G, Zoorob R, Juneja S, Raphael JL,
Paasche-Orlow MK, et al. Use of antibiotics without a
prescription in the U.S. population: a scoping review. Ann Intern
Med. 2019;171:257-63.

Karampela I, Dalamaga M. Could respiratory fluoroquinolones,
levofloxacin and moxifloxacin, prove to be beneficial as an
adjunct treatment in COV ID-19? Arch Med Res. 2020.
https://doi.org/10.1016/j.arcmed.2020.06. 004.

Ippolito M, Misseri G, Catalisano G, et al. Ventilator-associated
pneumonia in patients with COVID-19: a systematic review and
meta-analysis. Antibiotics (Basel) 2021;10:545.

Novy E, Scala-Bertola J, Roger C, et al. Preliminary therapeutic
drug monitoring data of B-lactams in critically ill patients with

10

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

= g >
\_g_x

PHARM. APPL. H. sCI.
S 4 & :/I’AA-JL'.,-.E

l‘:'lm,w SAreees

Knowledge University

SARS-CoV-2 infection. Anaesth Crit Care Pain Med.
2020;39(3):387-8

Kanoh S and Rubin BK. Mechanisms of action and clinical
application of macrolides as immunomodulatory medications.
Clin Microbiol Rev 2010;23:590-615.

Touret F, Gilles M, Barral K, et al. In vitro screening of a FDA
approved chemical library reveals potential inhibitors of SARS-
CoV-2 replication. Sci Rep. 2020;10(1):13093.

Kawamura K, Ichikado K, Takaki M, Eguchi Y, Anan K, Suga
M. Adjunctive therapy with azithromycin for moderate and
severe acute respiratory distress syndrome: a retrospective,
propensity score-matching analysis of prospectively collected
data at a single center. Int J Antimicrob Agents. 2018;51(6):918-
924,

Pedersen HP, Hildebrandt T, Poulsen A, Uslu B, Knudsen HH,
Roed J, et al. Initial experiences from patients with COVID-19
on ventilatory support in Denmark; 2020:4.

Xu XW, Wu XX, Jiang XG, Xu KJ, Ying LJ, Ma CL, et al.
Clinical findings in a group of patients infected with the 2019
novel coronavirus (SARS-Cov-2) outside of Wuhan, China:
retrospective case series. BMJ 2020. Feb 19;368:m606.

Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical
Characteristics of Coronavirus Disease 2019 in China. N Engl J
Med 2020;382(18):1708-20.

Chen G, Wu D, Guo W, Cao Y, Huang D, Wang H, et al. Clinical
and immunological features of severe and moderate coronavirus
disease 2019. J Clin Invest 2020;130(5):2620-9.

Zhou F, YuT,DuR, Fan G, Liu Y, Liu Z, et al. Clinical course
and risk factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study. Lancet
2020;395(10229):1054-62.

. Getahun H, Smith I, Trivedi K, Paulin S, Balkhy HH. Tackling
antimicrobial resistance in the COVID-19 pandemic. Bull
World Health Organ. 2020 07;98(7):442-442A.

Norton A. Many COVID-19 patients given useless antibiotics,
study finds. Isle of Man, UK: Medical Xpress; Aug 4 2020.
Available  from: https://medicalxpress.com/news/2020-08-
covid- patients-useless-antibiotics.html

World Health Organization.Antimicrobialresistance.
https://www.who.int/news-
room/factsheets/detail/antimicrobial-resistance.

Huttner BD, Catho G, Pano-Pardo JR, et al. COVID-19: don’t
neglect antimicrobial stewardship principles. Clin Microbiol
Infect.2020;26(7):808-10.

Richter S, Parolin C, Palumbo M, et al. Antiviral properties of
quinolone- based drugs. Curr Drug Targets Infect Disord.
2004;4(2):111-6.

Suleyman G, Fadel RA, Malette KM, et al. Clinical
characteristics and morbidity associated with coronavirus
disease 2019 in a series of patients in metropolitan Detroit.
JAMA Netw Open. 2020;3(6):2012270.


https://phahs.knu.edu.iq/
https://knu.edu.iq/

