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Background. To explore and describe the current literature surrounding bacterial/fungal coinfection in patients with corona-
virus infection.

Methods. MEDLINE, EMBASE, and Web of Science were searched using broad-based search criteria relating to coronavirus 
and bacterial coinfection. Articles presenting clinical data for patients with coronavirus infection (defined as SARS-1, MERS, SARS-
CoV-2, and other coronavirus) and bacterial/fungal coinfection reported in English, Mandarin, or Italian were included. Data 
describing bacterial/fungal coinfections, treatments, and outcomes were extracted. Secondary analysis of studies reporting anti-
microbial prescribing in SARS-CoV-2 even in absence of coinfection was performed.

Results. 1007 abstracts were identified. Eighteen full texts reporting bacterial/fungal coinfection were included. Most studies 
did not identify or report bacterial/fungal coinfection (85/140; 61%). Nine of 18 (50%) studies reported on COVID-19, 5/18 (28%) 
on SARS-1, 1/18 (6%) on MERS, and 3/18 (17%) on other coronaviruses. For COVID-19, 62/806 (8%) patients were reported as 
experiencing bacterial/fungal coinfection during hospital admission. Secondary analysis demonstrated wide use of broad-spectrum 
antibacterials, despite a paucity of evidence for bacterial coinfection. On secondary analysis, 1450/2010 (72%) of patients reported 
received antimicrobial therapy. No antimicrobial stewardship interventions were described. For non–COVID-19 cases, bacterial/
fungal coinfection was reported in 89/815 (11%) of patients. Broad-spectrum antibiotic use was reported.

Conclusions. Despite frequent prescription of broad-spectrum empirical antimicrobials in patients with coronavirus-associated 
respiratory infections, there is a paucity of data to support the association with respiratory bacterial/fungal coinfection. Generation 
of prospective evidence to support development of antimicrobial policy and appropriate stewardship interventions specific for the 
COVID-19 pandemic is urgently required.
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The emergence of and subsequent pandemic caused by se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
virus has required major adjustments to healthcare systems 
and frameworks [1–3]. As part of the response, infection-
control and antimicrobial stewardship programs have had to 
rapidly adapt in real time in the face of an evolving body of 
evidence [4–6].

Antimicrobials have several potential roles in the manage-
ment of coronavirus disease 2019 (COVID-19). Experimental 
therapies for the treatment of SARS-CoV-2 are being 

explored—for example, hydroxychloroquine and azithromycin 
[7]. Antimicrobial therapy has a role in the treatment of sus-
pected or confirmed bacterial or fungal (bacterial/fungal) 
respiratory coinfection. This may be empiric or targeted in 
patients presenting to the hospital or for the management of 
nosocomial infection acquired during admission to hospital, 
such as hospital-acquired pneumonia or ventilator-associated 
pneumonia. Patients may also be suffering from secondary 
coinfections, not linked to their respiratory presentation—for 
example, urinary tract or blood stream infection.

In terms of antimicrobial prescribing for bacterial/fungal 
coinfection of the respiratory tract, some patients presenting to 
the hospital with SARS-CoV-2 infection have a clinical pheno-
type that is not dissimilar from atypical bacterial pneumonia 
[1, 2, 8]. Furthermore, SARS-CoV-2 infection may also be 
difficult to distinguish from hospital-acquired and ventilator-
associated pneumonia in hospital inpatients [1, 2, 8]. Patients 
often present febrile with respiratory symptoms, such as a dry 
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cough, associated with bilateral chest X-ray changes [1, 2, 8]. 
Therefore, it is not unreasonable to treat unwell patients empiri-
cally with antimicrobials for bacterial/fungal pneumonia. Some 
national guidelines and cases series have suggested the use of 
broad-spectrum antibiotics [9, 10] or of the benefit of "cover for 
atypical bacteria" [7].

It is anticipated that during the epidemic an increased 
number of patients will require commencement on empirical 
antimicrobial therapy. Therefore, it is important that antimicro-
bial stewardship programs focus on supporting the optimal 
selection of empirical therapies and the rapid de-escalation of 
treatment once SARS-CoV-2 infection is confirmed. Given the 
suggested use of broad-spectrum agents and macrolides [7, 9, 
10], this is important to prevent unintended consequences of 
antimicrobial therapy including toxicity (such as QT prolon-
gation) [11], antibiotic-associated diarrhea, and the propa-
gation of antimicrobial resistance through increased usage of 
antimicrobials within healthcare systems [12].

We performed a review of the medical literature to explore 
commonly reported bacterial/fungal coinfections in patients 
admitted to the hospital with coronavirus lower respiratory 
tract infections. Given the lack of data surrounding SARS-
CoV-2 we also opted to include other coronavirus infections. 
While acknowledging that evidence may differ between coro-
navirus infections, we wanted to explore whether similar ob-
servations have been made between these infections. We opted 
to include severe acute respiratory syndrome (SARS-1), Middle 
Eastern respiratory syndrome (MERS), and other coronavirus 
infections.

METHOD

Search Methods

This review was performed following PRISMA guidelines 
[13] using an online tool for evidence synthesis (Covidence; 
Australia). The review was conducted to identify common bac-
terial/fungal coinfections reported in patients diagnosed with 
coronavirus infections since January 2000. The MEDLINE and 
EMBASE databases were searched from 1 January 2000 to 18 
April 2020 using a combination of broad-based (and wildcard) 
search criteria, including coronavirus, COVID-19, SARS-1, 
MERS, bacterial, coinfection. Given the rapidly evolving na-
ture of the literature on SARS-CoV-2, journal advanced arti-
cles in leading infection journals, and bibliographies of relevant 
articles were also reviewed. Articles in English, Mandarin, and 
Italian were included.

Study Selection and Data Extraction

Figure 1 summarizes data extraction. Two authors (T. M. R. and 
L.  S. P.  M.) independently screened study titles and abstracts 
against inclusion and exclusion criteria. Any article presenting 
clinical data for patients (adult or pediatric) diagnosed with co-
ronavirus infection (defined as SARS-1, MERS, SARS-CoV-2, 

and other coronavirus) and reported in English, Mandarin (re-
viewed by N. Z.), or Italian (reviewed by G. S.) was included 
for full-text review. Abstracts without full text were excluded 
at this point.

Full texts in English were analyzed by 2 authors (T. M. R. and 
L. S. P. M.) independently of each other. Full texts in Mandarin 
and Italian were analyzed by 1 individual (N. Z. and G. S., respec-
tively). Studies not reporting identification of any coinfection 
were excluded at this point for 2 reasons. First, the primary aim 
of this study was to identify commonly reported coinfections. 
Second, we did not set out to define absolute rates of coinfection 
within the population given the expected variation in methods 
of screening and reporting expected within the literature in the 
field. Data extracted included journal and publication details, 
coronavirus class, the population described, region, number 
of patients with reported coronavirus and bacterial or fungal 
coinfection, coinfecting organisms, organism sensitivity pro-
files, reported treatments, and reported outcomes for patients. 
As part of a secondary analysis, studies that were identified as 
part of the literature search reporting antimicrobial prescribing 
but not necessarily reporting bacterial/fungal coinfection in 
COVID-19 cases were reviewed. Data reporting antibiotic pre-
scribing, microbiological sampling undertaken, and reported 
complications of antimicrobial therapy were extracted.

RESULTS

Study Selection

In total, 1007 abstracts were identified for consideration. Three 
duplicates were excluded and 864 abstracts were deemed irrele-
vant at the screening phase. Of the 140 texts that were reviewed 
for eligibility, a further 122 were excluded. Eighty-five full-text 
articles excluded (85/122; 70%) either did not report on bac-
terial coinfection or did not identify any. The remaining 37 of 
122 (30%) articles were excluded as they did not meet inclusion 
criteria on full-text review. Eighteen full texts were included in 
the final report [2, 8, 10, 14–28].

Synthesis of Results

Table  1 summarizes the current evidence of bacterial/fungal 
coinfection in patients admitted to the hospital with coronavirus.

Nine of 18 (50%) studies reported on COVID-19, 5 of 18 
(28%) reported on SARS-1, 3 of 18 (17%) other coronaviruses, 
1 of 18 (6%) reported on MERS. Of the COVID-19 studies, 7 
of 9 (78%) reports were from China, with 2 of 9 (22%) from 
the United States. Of non–COVID-19 studies, 2 of 9 (22%) 
were from China, 2 of 9 (22%) from Hong Kong, 1 of 9 (11%) 
from Taiwan, 1 of 9 (11%) from Singapore, 1 of 9 (11%) from 
Saudi Arabia, 1 of 9 (11%) from Canada, and 1 of 9 (11%) from 
South Korea.

Studies reporting on COVID-19 [2, 16–18, 20, 21, 24, 25, 29] 
reported 62 of 806 (8%) cases of bacterial/fungal coinfection. 
Most studies failed to differentiate the setting where sampling 
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was performed (critical vs noncritical care). The largest series 
reporting bacterial/fungal coinfection was reported by Goyal 
and colleagues [21] in the United States. In this study, the au-
thors reported 19 of 338 (6%) cases of bacteremia during hos-
pital admission. It is not clear whether these patients were in 
critical or noncritical care and whether these were nosocomial 
in nature [21]. Zhou and colleagues [2] reported observation 
of secondary bacterial infection in 28 of 191 (15%) patients 
admitted to hospitals in China. Of these patients with sec-
ondary bacterial infection, 27 of 28 died [2]. No further de-
tails on the type of infection, methods of identification, and 
healthcare setting were provided. In a report of 99 patients all 
undergoing respiratory sampling on admission in China, Chen 
and colleagues [24] reported 2 patients with significant growth 
in their sputa. One individual had a polymicrobial infection 
with Acinetobacter baumannii, Klebsiella pneumoniae, and 
Aspergillus fumigatus isolated from either sputum or tracheal 
aspirate. Prior healthcare exposure and underlying respira-
tory conditions predisposing this individual are not described. 
The second individual with significant microbiology grew a 
Candida albicans. This organism is not normally regarded as a 
pathological organism when identified in culture from sputum 
[30]. Wang and colleagues [8] reported 29 of 69 patients under-
going sputum culture on admission to the hospital to iden-
tify respiratory bacterial/fungal coinfection. Of these, 5 of 69 
(7%) had positive microbiology, including C.  albicans (2/5, 
40%), Enterobacter cloacae (2/5, 50%), and A. baumannii (1/5, 

20%). Of all studies reporting bacterial/fungal coinfection in 
COVID-19, very few atypical organisms were identified, with 
Legionella pneumophila identified in 1 obstetric patient ad-
mitted in China with COVID-19 [16].

Table  2 summarizes the secondary analysis of 17 full texts 
that reported microbiological sampling with no observed 
coinfections and/or antimicrobial prescribing [2, 8, 16, 17, 
20, 24, 25, 29, 31–39]. Kim and colleagues [34] report 116 in-
dividual patients undergoing respiratory pathogen sampling 
for atypical organisms, including Chlamydia pneumoniae and 
Mycoplasma pneumoniae. The authors report no atypical bac-
terial coinfection identified within this cohort. Similar findings 
were reported by Wu and colleagues [36] from China, where 
148 of 201 patients underwent sputum culture for bacteria/
fungi. No significant growth was reported.

Despite low rates of bacterial/fungal coinfection reported 
in patients with COVID-19, high rates of antimicrobial pre-
scribing are reported. Of 2010 patients reported within these 
studies, 1450 (72%) received antibacterial therapy. Where re-
ported, selected agents tended to be broad-spectrum and em-
piric, being prescribed across critical and noncritical care 
settings. For example, Cao and colleagues [39] report on 102 
patients from critical and noncritical care in China. Of these, 
101 (99%) received antibacterial therapy [39]. The reported 87 
of 102 (85%) patients received quinolone therapy, 34 of 101 
(33%) received cephalosporins, and 25 of 102 (25%) received 
carbapenems. No bacterial/fungal coinfection was reported 

Figure 1. PRISMA flow diagram outlining study selection. Abbreviation: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Table 2. Summary of coronavirus disease 2019 Studies Reporting Antimicrobial Prescribing or No Bacterial or Fungal Coinfection Identified as Part of 
the Literature Search

Study Population Region Setting Microbiology Samples Sent Antimicrobials Prescribed
Complications 
of Therapy

Bhatraju et al. 
2020 [31]

24 Adult cases in  
critical care

USA Critical care 15/24 sputum sampling,  
4/24 bronchoalveolar lavage, 
20/24 blood cultures; no 
growth from all 29 samples

NR NR

Cao et al. 2020 
[39]

102 Patients admitted 
to hospital

China Noncritical care  
and critical care

NR 99% treated with antibacterial 
therapy: quinolones (85.3%), 
cephalosporins (33.3%), 
carbapenems (24.5%), 
linezolid (4.9%)

NR

Chen et al. 
2020 [24]

99 Patients admitted 
to hospital

China Noncritical care  
and critical care

Sputum and endotracheal  
aspirates taken during  
admission; 2/99 yielded  
significant results

70/99 received antibacterial 
treatment: cephalosporins, 
quinolones, carbapenems, 
tigecycline, and linezolid; 
15/99 received antifungal 
treatment: NR

NR

Chen et al 
2020 [20]

29 Adult cases  
admitted to hospital

China NR NR 29/29 Patients received antibi-
otic therapy: agents NR

NR

Dong et al. 
2020 [25]

11 Patients treated in 
hospital

China Noncritical care  
and critical care

Sputum and respiratory PCR 
reported

3/11 antibacterials: moxifloxacin 
(2), cefoperazone-sulbactam 
(1), “antibiotics” (1); 1/11 
antifungal: caspofungin (1) 

NR

Guan et al. 
2020 [32]

1099 Patients admitted 
to hospital

China Noncritical care  
and critical care

NR Antibacterial therapy: 
637/1099; antifungal therapy: 
31/1099

NR

Holshue et al. 
2020 [33]

1 Patient admitted to 
hospital

USA Noncritical care Nasal PCR screen for MRSA,  
serial procalcitonin samples;  
no positive results

Vancomycin and cefepime NR

Huang et al. 
2020 [17]

41 Patients admitted 
to hospital

China Noncritical care  
and critical care

Routine bacterial and fungal  
cultures; NR

41/41 received antibacterial 
therapy: agents NR

NR

Kim et al. 2020 
[34]

116 Patients with con-
firmed SARS-CoV-2

USA Noncritical care  
and critical care

116/116 respiratory pathogen 
PCR including Chlamydia 
pneumoniae, Mycoplasma 
pneumoniae; no bacteria 
identified

NR NR

Liu et al. 2020 
[35]

2 Patients admitted to 
hospital

Taiwan Noncritical care Nasopharyngeal respiratory  
pathogen PCR; no positive 
results

1/2 received antibacterial 
therapy: levofloxacin (1)

NR

Paret et al. 
2020 [38]

2 Febrile infants  
admitted to hospital

USA Noncritical care Blood, urine, and respiratory  
tract sampling 2/2; CSF  
sample 1/2; no significant  
bacterial or fungal culture 
identified

Case 1: ampicillin and 
cefepime;  
case 2: ceftriaxone

NR

Wang et al. 
2020 [8]

69 Patients admitted 
to hospital

China NR 29/69 Patients underwent  
sputum culture; 5 were  
positive

66/69 patients received  
antibacterial therapy: 39/66 
moxifloxacin, further NR; 
8/69 patients received 
antifungal therapy: NR

NR

Wang et al. 
2020 [29]

138 Patients admitted 
to hospital

China Noncritical care  
and critical care

NR 89/138 moxifloxacin, 34/138 
ceftriaxone, 25/138 
azithromycin

NR

Wu et al.  
2020 [36]

201 Patients admitted 
to hospital

China Noncritical care  
and critical care

148/201 underwent sputum 
culture for bacterial and fungal 
pathogens; no significant 
growth reported

170/201 received empirical  
antibacterial therapy:  
agents NR

NR

Young et al. 
2020 [37]

18 Patients admitted 
to hospital

SingaporeNoncritical care  
and critical care

NR Empirical broad spectrum 
antibiotics for those with 
suspected CAP: number 
treated NR

NR

Yu et al.  
2020 [16]

7 Obstetric patients 
admitted to hospital

China Noncritical care NR 7/7 Patients received  
antimicrobial therapy: 2/7 
monotherapy, 5/7  
combination therapy;  
cephalosporins, quinolones, 
macrolides prescribed

NR

Zhou et al. 
2020 [2]

191 Patients admitted 
to hospital

China Noncritical care  
and critical care

28/191 reported to have  
secondary bacterial infection

181/191 received antibiotic 
therapy

NR

Abbreviations: CAP, community-acquired pneumonia; COVID-19, novel coronavirus disease 2019; CSF, cerebrospinal fluid; MRSA, methicillin-resistant Staphylococcus aureus; NR, not re-
ported; PCR, polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2 .
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in this study [39]. Guan and colleagues [32] reported on 1099 
patients admitted to critical and noncritical care settings in 
China. Of these, 637 of 1099 (58%) received antibacterial and 
31 of 1099 (3%) received antifungal therapy. No microbiology 
was reported in this study [32]. Complications of antimicrobial 
therapy were not reported in any study.

Reported bacterial/fungal coinfection was greater in other 
coronavirus studies compared with COVID-19. Overall, 90 of 
815 (11%) of reported patients had identified bacterial/fungal 
coinfection. In a review of 349 critically ill patients with MERS 
in Saudi Arabia, Arabi and colleagues [26] identified atypical 
bacterial coinfection in 5 of 349 (1%) instances on admission. 
Atypical organisms identified were Mycoplasma spp. (3/5), 
Legionella (1/5), and Chlamydia spp. (1/5). However, only 6–17 
patients appear to have been investigated for atypical organ-
isms. This may reflect physician screening preferences based on 
clinical presentation. Despite low rates of confirmed bacterial 
coinfection, the use of empirical broad-spectrum antimicrobials 
was once again widely reported, with 326 of 349 (93%) patients 
receiving antibacterial agents [26].

Of studies reporting SARS-1, 42 of 135 (31%) reported cases 
had bacterial/fungal coinfection. During the SARS-1 outbreak 
in the early 2000s, Yap and colleagues [28] reported nosocomial 
infection in a series of 83 patients managed within intensive care. 
The authors reported increased rates of methicillin-resistant 
Staphylococcus aureus (MRSA), Stenotrophomonas spp., and 
A. baumannii in an intensive care unit that cared for 83 patients 
with SARS-1 during a 3-month period. This included 30 epi-
sodes of ventilator-associated pneumonia and 23 cases of MRSA 
transmission. This period was associated with significant in-
creases in antimicrobial usage within the intensive care unit [28].

For other coronavirus infections, bacterial/fungal coinfec-
tions were observed in 43 of 331(13%) cases [10, 19, 22]. These 
coinfections were for a range of gram-positive (10/43, 23%), 
gram-negative (23/43, 53%), and atypical (10/43, 23%) bacteria. 
No data on antimicrobial susceptibility and prescribing were re-
ported in these studies.

DISCUSSION

Rates of bacterial or fungal coinfection reported in the cur-
rent medical literature for patients presenting with coronavirus 
infections appear to be low. Of 9 studies reporting bacterial 
coinfection in COVID-19 cases, 62 of 806 (8%) cases of bac-
terial/fungal coinfection were reported. Use of broad-spec-
trum antimicrobial therapy was widely reported, with 72% of 
COVID-19 cases receiving antibacterial therapy.

Selection of empiric antimicrobial therapy for respiratory 
bacterial/fungal coinfection and recommendations for dura-
tion of treatment require several considerations. As the pretest 
probability of SARS-CoV-2–positive presentations increases, 
the role of empirical atypical coverage needs to be considered. 

There have been concerns associated with the potential of 
sudden cardiac arrest secondary to QT prolongation, which is 
associated with many of the agents we use for atypical infection 
[11]. The mainstay of treatment for atypical organisms are the 
macrolides, tetracyclines, and quinolones. Some of these can 
prolong QT, and therefore the potential benefits of such treat-
ment must be carefully balanced against risks [11]. Macrolides 
have also been associated with potential antiviral effect in com-
bination with hydroxychloroquine, but also have a potential 
synergistic effect on QT prolongation [7]. Current evidence re-
ported from MERS cohorts does not suggest any added benefit 
from the use of macrolides in the treatment of acute respiratory 
distress syndrome associated with coronavirus infection [26]. 
Furthermore, very few atypical bacterial coinfections have been 
identified in reports of COVID-19 cases to date. Therefore, the 
potential unintended consequences of prolonged macrolide use 
must be weighed against the potential likelihood of atypical 
bacterial coinfection within COVID-19 cohorts.

A further concern with the rapid expansion of critical care 
capacity to manage SARS-CoV-2 is the potential increased rate 
of nosocomial infection within the hospital environment [40]. 
While many studies reported failed to separate reporting on crit-
ical and noncritical care settings, a large proportion of reported 
bacterial coinfections within coronavirus literature appear to be 
healthcare associated, including central line–associated blood-
stream infections, and ventilator-associated pneumonia [8, 23–
25, 28]. With observed strain being placed on healthcare systems 
currently during the upstroke of the SARS-CoV-2 pandemic, 
guidelines must focus on maintenance of good infection control, 
antimicrobial stewardship, and robust surveillance for healthcare 
associated infections and antimicrobial resistance. Ensuring ac-
cess to core antimicrobials must also be a primary goal.

Potential stewardship interventions to support reduced anti-
microbial prescribing during the COVID-19 pandemic ur-
gently require consideration [40]. Traditional markers used to 
support antimicrobial decisions, such as vital signs; blood tests, 
such as white blood cell count and C-reactive protein; and im-
aging tend to be abnormal in SARS-CoV-2 infection [1–3]. This 
makes decision making surrounding the requirement for em-
piric antibacterial cover challenging. Furthermore, with fears 
surrounding prolonged patient contact and aerosol generation, 
the number of patients undergoing routine microbiological in-
vestigation may be reduced [40].

One potential solution to support antimicrobial prescribing 
in COVID-19 is the use of bacteria-specific biomarkers, such 
as procalcitonin [41]. Procalcitonin has been demonstrated to 
support differentiation between bacterial and viral infection 
and supports early cessation of antibiotics in confirmed bac-
terial infection with no effect on patient mortality [41, 42]. 
Procalcitonin use has been reported in the COVID-19 litera-
ture and may be an important tool to support reducing anti-
microbial use [8, 16, 18, 21, 24, 29, 32]. Furthermore, the use 
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of clinical decision support systems may facilitate better use 
of data in supporting decision making, especially when linked 
with artificial intelligence [43].

In addition, infection specialties that are normally respon-
sible for coordinating stewardship programs must continue 
to provide support to clinical teams managing patients with 
COVID-19 to ensure that regular review and cessation of anti-
microbial therapy is considered based on the limited clinical 
evidence available within these patients [40]. Supporting ap-
propriate microbiological sampling prior to commencement 
of antimicrobial therapy should also be encouraged within this 
patient cohort to ensure that the clinician has as much data as 
possible to support decision making.

With medication shortages, including key antimicrobials, 
being a concern across areas currently affected by the pandemic 
[44, 45], judicious use of antimicrobials will be vital to ensure 
access to therapy by those with confirmed bacterial infection. 
With a growing body of evidence supporting short-course anti-
microbial therapy [46], guidelines and stewardship programs 
during this time should reflect this.

Evidence also supports the safety of early oral versus intra-
venous antibiotics for a range of infections, including bone and 
joint infection, infective endocarditis, and lower respiratory 
tract infection [47–50]. With a need to ensure that bed capacity 
is maintained, a focus on developing guidance on optimal 
pharmacokinetic-pharmacodynamic strategies for common in-
fections requiring antimicrobials should be considered to sup-
port early oral antibiotic switch and treatment de-escalation in 
patients with short- and long-term infections [51, 52].

This review had several limitations that must be considered. 
The rapidly evolving nature of the COVID-19 pandemic means 
that data are continuously evolving. This study included coro-
navirus infections from predominantly Asia, which may limit 
the generalizability of the findings. Furthermore, the studies 
described often did not uniformly report or undertake ex-
amination for bacterial/fungal coinfection, which may have 
under- or overestimated the rates of respiratory bacterial/fungal 
coinfection. Our decision to exclude studies reporting no ob-
served bacterial coinfections may also have overestimated the 
rate of respiratory bacterial/fungal coinfection. Similarly, many 
studies failed to differentiate the healthcare setting and stage 
of COVID-19 infection where coinfection was identified. This 
makes differentiating community coinfection from nosocomial 
coinfection, such as hospital-acquired pneumonia or ventilator-
associated pneumonia, in critical care difficult. Finally, studies 
presented in this article were not graded for quality and po-
tential bias, making it difficult to weigh any recommendations 
based on current evidence.

Conclusions

Despite the extensive reporting of broad-spectrum empirical 
antibiotic prescribing in patients with coronavirus respiratory 

infections, there is a paucity of data to support their associa-
tion with bacterial/fungal coinfection. With increasing pressure 
on healthcare infrastructure during the COVID-19 pandemic, 
a general evidence base on which to develop antimicrobial 
prescribing and stewardship strategies is required to sup-
port optimal treatment outcomes and prevention of the unin-
tended consequences of antimicrobial usage on the individual 
and wider society. These must be supported by appropriately 
powered, prospective clinical studies focusing on the prescrip-
tion and stewardship of antimicrobial therapy where possible.
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