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Abstract: 

Background:  There are many patients having serious or critical illness will require hospital 
admission due to SARS-CoV-2 pneumonia. While antibiotics are ineffective for treatment of 
viral infections, they are prescribed in patients with suspected or documented SARS-CoV-2 
for a variety of reasons. This raises concerns of antibiotic overuse or receiving unnecessary 
antibiotics and increase antimicrobial resistance (AMR). 

Objective: The authors would like to develop a rapid antibiotic guideline for the treatment 
of patients with SARS-CoV-2 who have coinfections. These recommendations are intended 
to ensure the better antibiotic management of suspected or confirmed bacterial pneumonia 
in adults during the SARS-CoV-2 pandemic.

Methods: We used MEDLINE, OVID Epub and EMBASE searches complemented with 
extensive use of Web engine to identify guidelines on empirical treatment of community and 
hospital-acquired pneumonia in the last 10 years. 

Results: We could develop antibiotic prescribing recommendation for patients with suspected 
community-acquired pneumonia, that has developed before or within 48 hours and patients 
with suspected hospital acquired pneumonia at more than 48 hours of admission. 
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Conclusion: Patients who develop SARS-CoV-2 pneumonia can have guideline for antibiotic 
prescription in case of suspected secondary superimposed bacterial infection.
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Introduction
	 The SARS-CoV-2 cases were first  
reported from Wuhan, China in early  
December 2019, caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2)1,2. Within a span of months, SARS-
CoV-2 has become pandemic spreading 
across countries with the number of cases 
and deaths rising daily2-9. Although most 
infected individuals exhibit a mild illness, 
and some have serious or critical illness will 
require hospital admission due to SARS-
CoV-2 pneumonia2-8. Approximately 10% 
will require ICU care, including invasive 
ventilation due to acute respiratory distress 
syndrome (ARDS)2-8. While higher mortality 
among elderly individuals and those with 
comorbidities, such as chronic lung disease, 
cardiovascular disease, hypertension, and 
diabetes2-8. 
	 While antibiotics are ineffective 
for treatment of viral infections, they are  
prescribed in patients with suspected or  
documented SARS-CoV-2 for a variety of 
reasons6,10. This raises concerns of antibiotic 
overuse or receiving unnecessary antibiotics 
and increase antimicrobial resistance (AMR). 
First, agents are being explored in clinical 
trials as potential direct therapies for severe 
acute respiratory syndrome coronavirus 2  
(SARS-CoV-2), such as azithromycin6,10. 
Second, antimicrobials are commonly  
prescribed for the management of presump-
tive or confirmed bacterial co-infection 
directly related to SARS-CoV-2 pneumo-
nia6,10. During influenza pandemics bacterial 
co-infection in patients has been reported 
to be as high as 20–30% and is associated 
with a severity of illness, prolong hospital  
or ICU admission, and increased risk of 

mortality6,10,11. Current evidence suggests 
that prevalence, incidence and characteristics 
of bacterial infection in patients with SARS-
CoV-2 is low, but prescribing rates and use 
of broad-spectrum antimicrobial agents is 
increased6,10,11.
	 Given the rapid global spread of 
SARS-CoV-2, limited guidelines advocate 
the use of empirical antibiotics for patients 
with severe SARS-CoV-2 based on data  
and l i terature from past  inf luenza  
pandemics6,10,11. This raises concerns of  
antibiotic overuse or receiving unneces-
sary antibiotics and increase antimicrobial  
resistance (AMR). In a retrospective cohort 
analysis of 191 patients from two hospitals 
in Wuhan, 95% of patients were treated 
with antibiotics and 21% were treated with 
antivirals7. However, a retrospective case 
series of 393 SARS-CoV-2 patients in  
New York revealed that only 5.6% of patients 
had bacteremia and none of them received 
antibiotics during treatment6,8,10,11. 
	 As it can be difficult to differentiate 
SARS-CoV-2 from bacterial pneumonia 
and increase the risk of patients without  
bacterial infections are receiving unnecessary  
antibiotics. Therefore, we have recognized 
the necessity of developing a rapid antibiotic  
guideline for the treatment of patients 
with SARS-CoV-2 who have coinfections. 
These recommendations are intended to 
ensure the better antibiotic management of  
suspected or confirmed bacterial pneumonia 
in adults during the SARS-CoV-2 pandemic. 
This includes people presenting to hospital  
with moderate to severe community- 
acquired pneumonia and people who develop  
pneumonia while in hospital. 
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Development process of treatment  
guidelines 
	 We used methodologically rigorous 
process for evaluating the best available  
evidence, clinical syndrome specific  
guidance and providing t reatment  
recommendations. In addition, we used  
MEDLINE, OVID Epub and EMBASE 
searches complemented with extensive  
use of Web engine to identify guidelines 
on empirical treatment of community and  
hospital-acquired pneumonia in the last  
10 years. This is to be ensured that our 
guidelines are rational and best available 
evidence for antimicrobials. The search was 
structured to include SARS-CoV-2 terms, 

viral pneumonia and bacterial infection 
was defined as an acute infection including  
either (a) co-infection on presentation,  
or (b) secondary infection emerging during 
the course of illness or hospital stay.  
We assessed the extent to which recommen-
dations considered resistance, in addition 
to efficacy and safety, when recommending 
antibiotics. This guideline was developed 
using the GRADE approach for evidence 
assessment. In addition, the methodological  
approach was modified according to  
the Guidelines International Network/ 
McMaster checklist for the development  
of rapid recommendations.

Table 1 Antibiotics Recommendations for SARS-CoV-2 infected adult (Age >18) with 
suspected community-acquired pneumonia

Empirical treatment Antibiotics and dosage (oral doses are for immediate-
release medicines)

Oral antibiotics for moderate or 
severe pneumonia

Options include:
Doxycycline: 200 mg on first day, then 100 mg once a day 

Co-amoxiclav: 500 mg/125 mg three times a day with 
Clarithromycin: 500 mg twice a day 

In severe pneumonia, and if the other options are 
unsuitable: 

Levofloxacin: 500 mg once or twice a day

*consider the safety issues with fluoroquinolones
Intravenous antibiotics for 
moderate or severe pneumonia

Options include:
Co-amoxiclav: 1.2 g three times a day with 
Clarithromycin: 500 mg twice a day 

Cefuroxime: 750 mg three or four times a day (increased 
to 1.5 g three times a day if infection is severe) with
Clarithromycin: 500 mg twice a day 

In severe pneumonia, and if the other options are 
unsuitable: 

Levofloxacin: 500 mg once or twice a day 

*consider the safety issues with fluoroquinolones
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Table 2 Antibiotics Recommendations for suspected hospital-acquired pneumonia in 
adults with SARS-CoV-2 (Age >18) 

Empirical treatment Antibiotics and dosage (oral doses are for immediate-
release medicines)

Oral antibiotics for non-severe 
pneumonia when there is not a 
higher risk of resistance

Options include:
Doxycycline: 200 mg on first day, then 100 mg once a day
Co-amoxiclav: 500 mg/125 mg three times a day
Co-trimoxazole: 960 mg twice a day (see the BNF for 
information on monitoring of patient parameters)
If the other options are unsuitable:
Levofloxacin: 500 mg once or twice a day (consider the 
safety issues with fluoroquinolones)

Intravenous antibiotics for 
severe pneumonia; for 
example, symptoms or signs of 
sepsis or ventilator-associated 
pneumonia or when there is a 
higher risk of resistance

Options include:
Piperacillin with tazobactam: 4.5 g three times a day, 
increased to 4.5 g four times a day if infection is severe
Ceftazidime: 2 g three times a day
If the other options are unsuitable:
Levofloxacin: 500 mg once or twice a day (use a higher 
dosage if infection is severe; consider the safety issues 
with fluoroquinolones)

Antibiotic to be added if 
meticillin-resistant 
Staphylococcus aureus 
infection is suspected or 
confirmed; dual therapy with 
an intravenous antibiotic listed 
above

Vancomycin: 15 mg/kg to 20 mg/kg two or three times 
a day intravenously, adjusted according to serum 
vancomycin concentration. Maximum 2 g per dose.
Teicoplanin: Initially 6 mg/kg every 12 hours for 3 doses 
intravenously, then 6 mg/kg once a day (see the BNF for 
information on patient parameter and therapeutic drug 
monitoring)
Linezolid: 600 mg twice a day orally or intravenously 
(with specialist advice only; see the BNF for information 
on monitoring of patient parameters)

Discussion 
	 As antibiotics save lives, most  
antibiotic treatments for pneumonia  
depend on the empirical method6. Adequate  
antibiotics treatment is crucial during SARS-
CoV-2 pandemic to prevent secondary  
bacterial infections6,10,11. However, the  
appropriate use of antibiotics for the  
treatment of pneumonia is the key to  
addressing the issues of antimicrobial  
resistance while ensuring access to  
lifesaving antibiotics6,10,11. But defining what 
appropriate means remains problematic 

given the ongoing substantial challenges in 
diagnosing SARS-CoV-2 pneumonias. In the 
case of SARS-CoV-2, better understanding  
and predicting disease severity, which can 
help guide treatment and management  
decisions, are essential to effectively  
combatting pandemic6,10,11. Since the  
distribution of causative bacteria and  
antibiotic resistance vary between countries,  
it is necessary to develop an appropriate 
antibiotic treatment guideline based on  
epidemiological data and literature.  
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	 To guide decision making about  
antibiotics, use antibiotic prescribing  
recommendation Table 1 for patients with 
suspected community-acquired pneumonia,  
that has developed before or within 48  
hours of admission. However, antibiotic  
prescribing recommendation Table 2 for  
patients with suspected hospital acquired 
pneumonia that develops 48 hours or more 
after admission and that was not incubating  
at admission. For both recommenda-
tions, when choosing antibiotics, also take  
account of local antimicrobial resistance  
data and other factors such as their  
availability, toxicity, and previous history  
of allergies. If the patient can take oral 
medicines and their condition is not severe  
enough to need intravenous antibiotics, oral 
antibiotics were recommended. However,  
importantly review all antibiotics at 24 
to 48 hours or as soon as bacteria culture 
sensitivity results are available and switch 
to a narrower spectrum antibiotic when 
appropriate. Also, if the pneumonia is 
due to SARS-CoV-2 only and there is no  
evidence of bacterial infection, discontinued 
the antibiotic treatments6,10,11. Moreover,  
if antibiotics are continued, administered 
them for a total of 5 days, then discontinued 
them unless there is a clear bacteria culture 
test is positive. 
	 For intravenous antibiotic recom- 
mended to reviewed within 48 hours and 
consider about switching to oral antibiotics 
if the patient progress prominent. In specific  
populations, such as hepatic impairment,  
renal impairment, pregnancy, and breast- 
feeding, and when administering intra- 
venous antibiotics followed the guidelines 
for appropriate use and dosing6,10,11. It is  
necessary to consult a local microbiologist 
for alternative options in case of complica-
tions. If patients have history of penicillin 
allergy, avoid using co-amoxiclav and  
use cefuroxime with caution. For fluoro-
quinolones, it is necessary to followed the 

appropriate guidelines because of very rare 
reports of disabling and potentially long- 
lasting or irreversible side effects affecting 
musculoskeletal and nervous systems6,10,11. 
Discontinued the treatments if signs of a 
serious adverse reaction, such as tendonitis, 
prescribing with special caution for people 
over age 60 years and avoiding coadminis-
tration with corticosteroid.
	 The recommendations in this guideline 
are based on evidence from the best avail-
able clinical studies with patient important 
endpoints. Our recommendations highlight 
the important need to focus on antibiotic  
prescribing in patient with SARS-CoV-2, 
and to ensure that antibiotic stewardship 
programs are well positioned to improve 
prescribing and minimizing the antibiotic 
resistance. 

Acknowledgements
	 We thank the National Institutes of 
Health (NIH), Centres for Disease Control 
and Prevention (CDC), and United Kingdom 
National Health Service (NHS) for providing 
valuable resources. 

Funding
	 Dhammika Leshan Wannigama was 
supported by Chulalongkorn University 
(Second Century Fund- C2F Fellowship), 
and the University of Western Australia 
(Overseas Research Experience Fellowship).

Conflicts of interest and competing  
financial interests
	 No author declares any potential 
conflict of interest or competing financial 
or non-financial interest in relation to the 
manuscript.

References
1.	 Hu B, Guo H, Zhou P, Shi Z-L. Cha- 
	 racteristics of SARS-CoV-2 and  
	 COVID-19. Nat Rev Microbiol 2021;  
	 19 (3): 141-54.

21-0674(139-144).indd   14321-0674(139-144).indd   143 20/8/2564 BE   15:3520/8/2564 BE   15:35



144  •  Greater Mekong Subregion Medical Journal

SARA-CoV-2 Pneumonia	 Wannigama DL, et al.

2.	 Zhu N, Zhang D, Wang W, Li X, Yang  
	 B, Song J, et al. A Novel Coronavirus  
	 from Patients with Pneumonia in  
	 China, 2019. N Engl J Med 2020;  
	 382 (8): 727-33.
3.	 D’Amico F, Baumgart DC, Danese S,  
	 Peyrin-Biroulet L. Diarrhea During  
	 COVID-19 Infection: Pathogenesis,  
	 Epidemiology, Prevention, and  
	 Management. Clin Gastroenterol  
	 Hepatol 2020; 18 (8):1663-72.
4.	 Han C, Duan C, Zhang S, Spiegel B,  
	 Shi H, Wang W, et al. Digestive  
	 Symptoms in COVID-19 Patients  
	 with Mild Disease Severity: Clinical  
	 Presentation, Stool Viral RNA Testing,  
	 and Outcomes. Am J Gastroenterol  
	 2020; 115 (6): 916-23.
5.	 Tabata S, Imai K, Kawano S, Ikeda M,  
	 Kodama T, Miyoshi K, et al. Clinical  
	 characteristics of COVID-19 in 104  
	 people with SARS-CoV-2 infection  
	 on the Diamond Princess cruise ship:  
	 a retrospective analysis. Lancet Infect  
	 Dis 2020; 20 (9):1043-50.
6.	 Chedid M, Waked R, Haddad E,  
	 Chetata N, Saliba G, Choucair J.  
	 Antibiotics in treatment of COVID-19  
	 complications: a review of frequency,  
	 indications, and efficacy. J Infect  
	 Public Health 2021; 14 (5): 570-6.
7.	 Guan W-j, Ni Z-y, Hu Y, Liang W-h,  
	 Ou C-q, He J-x, et al. Clinical Cha- 
	 racteristics of Coronavirus Disease  
	 2019 in China. N Engl J Med 2020;  
	 382 (18):1708-20.
8.	 Goyal P, Choi JJ, Pinheiro LC, Schenck  
	 EJ, Chen R, Jabri A, et al. Clinical  
	 Characteristics of Covid-19 in  
	 New York City. N Engl J Med 2020;  
	 382 (24):2372-4.
9.	 Perlman S, Dandekar AA. Immuno- 
	 pathogenesis of coronavirus infections:  
	 implications for SARS. Nat Rev  
	 Immunol 2005; 5 (12): 917-27.

10.	 Ginsburg AS, Klugman KP. COVID-19  
	 pneumonia and the appropriate use of  
	 antibiotics. Lancet Glob Health 2020;  
	 8 (12): e1453-e4.
11.	 Armitage R, Nellums LB. Antibiotic  
	 prescribing in general practice during  
	 COVID-19. Lancet Infect Dis 2020;  
	 (20): 30917-8. 

21-0674(139-144).indd   14421-0674(139-144).indd   144 20/8/2564 BE   15:3520/8/2564 BE   15:35


