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Abstract: Accumulating evidence shows that secondary infection increases the risk of disease severity in respiratory diseases. There 

have been few studies about secondary infections among COVID-19 patients. Therefore we aimed to investigate prevalence, 

predisposing factors and causative organisms associated with COVID-19 secondary infection. This study was conducted at Training 

and Research Hospital in Samsun Turkey between March 15, 2020 and June 15, 2020. Hospitalized COVID-19 patients confirmed with 

Reverse Transcription Polymerase Chain Reaction (RT-PCR) were included in this study. Various clinical specimens (urine, sputum, 

endotracheal aspirate, blood etc.) of these patients have been sent to the microbiology laboratory were evaluated retrospectively. 

During the study period, 270 patients have been diagnosed COVID‐19 confirmed with PCR. The bacterial secondary infection rate 

among COVID-19 patients was 4% (11 of 270). The mortality rate among intensive care unit (ICU) patients with secondary infections 

was 80%. The most common secondary infection was urinary tract infection followed by bacteremia, and pneumonia. The most 

common isolated bacteria is Escherichia coli (E. coli) followed by coagulase-negative staphylococci (CoNS). Among COVID-19 patients, 

secondary infection may significantly inhibit the immune system of host and leads to significant morbidity and mortality. This is 

problematic and especially impacts patient clinical management, infection control, and antimicrobial stewardship programs. 

Therefore, further studies are needed to identify the possible pathogens and to evaluate the influence of secondary infections on the 

severity of SARS-CoV-2 infection. 
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1. Introduction 
The coronavirus disease 2019 (COVID-19) was first 

recognized in Wuhan, China, in December 2019, it rapidly 

spread across mainland China and became a global threat 

(WHO, 2020). A striking aspect of COVID-19 is that the 

disease became a pandemic in less than 3 months (Chen 

et al., 2020). The first diagnosed patient in Turkey has 

been reported by the Republic of Turkey Ministry of 

Health on March 11, 2020. As of July 20, 2020, over two 

hundred twenty thousand cases in Turkey, and fourteen 

million cases around the world have been declared 

(Turkey Ministry of Health COVID-19 guide 2020). 

The novel coronavirus is now referred to as severe and 

critical acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) by the International Committee on Taxonomy of 

Viruses (ICTV) (Bosseboeuf, 2018). SARS-CoV-2, a novel 

enveloped RNA betacoronavirus, has phylogenetic 

similarity to severe acute respiratory syndrome 

coronavirus (SARS) and Middle East respiratory 

syndrome coronavirus (MERS) (Fu et al., 2019). 

Secondary and co-infection has been reported in patients 

with severe SARS and MERS, but there is limited 

knowledge on secondary infection among patients with 

COVID-19 (Li and Zhou, 2013).  

A low proportion of COVID-19 patients have secondary 

bacterial infections less than in previous influenza 

pandemics but secondary bacterial infection leads to 

significant morbidity and mortality (Zhu et al., 2020). 

This is problematic and significantly impacts patient 

clinical management, infection control, and antimicrobial 

stewardship programs (Zhou et al., 2020, Wang et al., 

2019). Therefore we aimed to investigate prevalence, 

risk-factors, characteristics, aetiological agents 

associated with COVID-19 secondary infections.  

 

2. Materials and Methods 
The study was conducted at Training and Research 

Hospital in Samsun Turkey between March 15, 2020 and 

June 15, 2020. Hospitalized patients with confirmed 

COVID-19 were included in this study if they fulfilled two 
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primary criteria: 1) age >18 years; 2) SARS-CoV-2 nucleic 

acid was detected by real-time PCR to confirm the virus 

infection. The patient management was carried out 

according to the “COVID‐19 Diagnosis and Treatment 

Guide” released by the Turkish Ministry of Health 

(Turkey Ministry of Health COVID-19 guide 2020). 

Various clinical specimens (urine, sputum, endotracheal 

aspirat, blood etc.) of these patients that have been sent 

to the microbiology laboratory were evaluated 

retrospectively. Received samples were inoculated on to 

5% sheep blood agar (Becton Dickinson GmbH, 

Germany) and Eosin Methylen-blue agar (EMB) (Becton 

Dickinson GmbH, Germany) and incubated for 24h at 37 

°C. Blood culture samples were analyzed using fully 

automated blood culture system (Render BC128, China). 

The identification and antimicrobial susceptibility of 

isolated strains was performed by using VITEK-2 

(bioMérieux, France) automatised systems. 

Epidemiological, demographic, clinical, treatment and 

outcome data were obtained from medical records.  

 

3. Results 
During the study period, 270 patients have been 

diagnosed COVID-19 confirmed with PCR in Samsun 

Training and Research Hospital. Among these patients 

14.4% (39 of 270) were in intensive care unit (ICU), 

85.5% (231 of 270) were non ICU. 84 various clinical 

samples from Covid-19 (+) patients have been sent to 

microbiology laboratory for culture and 12 (%14.28) 

samples were positive for bacterial or fungal growth. Of 

12 strains; 5 were isolated from urine, 4 were from blood 

and 3 were from endotracheal aspirat.  The secondary 

infection rate among COVID-19 patients was 4% (11 of 

270). Among these patients 6 were female and 5 were 

male; the median age was 71.6 years in ICU, 55 years in 

non ICU patients. The median lenght of hospitalization 

was 23 days in ICU patients and 9 days in non ICU 

patients.  

Among ICU patients 17 (43.5%) of 39 died. The mortality 

rates among ICU patients with secondary infections and 

without secondary infections were 80% (4/5) and 38% 

(13/34) respectively. The most common comorbidities 

were; chronic obstructive pulmonary disease, diabetes 

and cardiovascular disease and in ICU patients with 

secondary infections comorbidities were more than one. 

The most common secondary infection was urinary tract 

infection (45%) followed by bacteremia (36%), and 

pneumonia (27%). The most common isolated bacteria is 

E.coli followed by CoNS. Characteristics of COVID-19 

patients with secondary infections listed in Table 1. 

 

4. Discussion 
Other respiratory viruses, such as seasonal/pandemic 

influenza, MERS-CoV and SARS-CoV-1, show differing 

levels of bacterial/fungal secondary infection. 

Accumulating evidence demonstrated the important role 

of bacterial coinfection in the severity of respiratory 

diseases, but a few clinical studies have reported the 

outcome of secondary bacterial infection due to COVID-

19 (Blyth et al., 2013). In the present study we described 

for the first time the secondary bacterial infections 

among confirmed COVID-19 patients at Samsun Training 

and Research Hospital in Turkey. 

Based on previous studies the prevalence of COVID-19 

associated viral/bacterial/fungal secondary infections 

ranged from 1.0% to 45.0% (Lai et al., 2020). In their 

study, (Goyal and colleagues 2020) reported 19/338 

(6%) rate of bacterial/fungal co-infection during hospital 

admission but it is not clear whether these patients were 

in critical or non-critical care. In a different setting, Wang 

et al. 2020 conducted a retrospective study that included 

a cohort of 339 patients. The study showed that the most 

common complications in COVID-19 patients were 

bacterial infection (42.8%). In our study; we observed 

the secondary bacterial infection rate among confirmed 

COVID-19 patients was 11/270 (4%).  

In a meta-analysis reported by Lansbury et al (2020), 

they evaluated thirty studies including 3834 patients; 

overall, 7% of hospitalized  COVID-19 patients had a 

bacterial co-infection and a higher proportion of ICU 

patients had bacterial co-infections than patients in 

mixed ward/ICU settings. Like this report in our study 

we observed that secondary infection rate in ICU patients 

(12.8%) was higher than in non ICU patients (2.6%). 

Furthermore, the median lenght of hospitalization and 

the mortality rate was higher proportion in ICU patients 

with secondary infection.  

In another study; Zhou and colleagues 2020; reported 

that in 28/191 (15%) of patients had secondary bacterial 

infection admitted to hospitals in China, of these patients 

with secondary bacterial infection, 27/28 died. Lai et al. 

2020 in their study established that the prevalence of 

secondary infections could be as high as 50% among 

non-survivors among COVID-19 patients (Wu et al., 

2020). In our study, we observed the mortality rate 

among COVID-19 patients with secondary infection was 

4/11 (36%) and all were ICU patients. However we 

considered that the mortality of COVID-19 ICU patients 

with secondary infection was (80%) significantly higher 

than (38%) that of COVID-19 ICU patients without 

secondary infection. 

While COVID-19 by itself can cause acute respiratory 

decompensation, it is also important to consider all other 

sources of hospital acquired infections in these patients 

such as indwelling central venous catheters or urinary 

tract catheters (Zhu et al., 2020). Finally, a retrospective 

study of 918 COVID-19 patients conducted by He et al 

from Wuhan, China showed that the most common co-

infections were pneumonia followed by bacteremia and 

urinary tract infection (He et al., 2020). But in our study, 

we observed the most secondary infection was urinary 

tract infections followed by bacteremia and pneumonia. 

We also noticed that using of devices increased the risk of 

secondary infections especially in elderly ICU patients. 

Wang et al. (2020) and He et al. (2020) reported that 
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secondary infections in patients with COVID-19 are 

caused by drug-resistant organisms. In our study we 

isolated Extended Spectrum Beta-laktamase (ESBL) 

positive E.coli, multi drug resistant P.aeruginosa, 

K.pneumoniae, E.faecium and CoN. Furthermore; 

S.hominis and S.caprae evaluated as contamination and 

the others  considered as nosocomial infections. These 

patients with CoNS isolated in their blood cultures were 

younger than 65 years and had no comorbid disease.  

 

 

Table 1. Characteristics of confirmed COVID-19 Patients with Secondary Infections 

Patient Sex/Age ICU/dead Sample Pathogen Comorbidities Therapy LHD 

1 F/70 No/No Urine P.aeruginosa HT Covid thr* 
Antiviral  
Sefiksim 

18 day 

2 F/33 No/No Urine E.coli None Covid thv* 6 day 

3 M/48 No/No Blood S.epidermidis Larynx CA Covid thr* 
Favipravir 

8 day 

4 F/82 No/No Urine E.coli 
(ESBL+) 

HT Covid thr* 
Meropenem 

6 day 

5 F/48 No/No Blood S.hominis None Covid thr* 8 day 

6 M/50 No/No Blood S.caprae None Covid thr* 7 day 

7 M/67 Yes/Yes Endotracheal 
aspirate 

E.coli DM 
HT 

Covid thr* 
Vankomisin+ 
Meropenem 
Plasma 

14 day 

8 M/68 Yes/Yes Endotracheal 
aspirate 

K.pneumonie CVD 
COPD 
DM 

Covid thr* 
Meropenem 
Levofloksasin 
Plasma 

40 day 

9 F/67 Yes/Yes Endotracheal 
aspirate 
Urine 

E.coli 
 
Candida sp. 

Obesite 
HT 

Covid thr* 
TZP 
Candisept 
Plasma 

22 day 

10 M/79 Yes/No Urine E.faecium Congestive 
heart failure 
COPD 
Alzhemier 

Covid thr* 
Antiviral 
TZP 
Teikoplanin 

27 day 

11 F/77 Yes/Yes Blood S.epidermidis Congestive 
heart failure 
COPD 
DM 

Covid thr* 
Meropenem 
Linezolid, 
Plasma 

11 day 

LHD= lenght of hospitalization days, ICU= intensive care unit, HT= hypertension, COPD= chronic obstructive pulmonary disease, DM= 

diabetes, Covid thr= hydroxychloroquine, azithromycin, CVD= cerebrovascular disease, TZP= piperasilin tazobaktam 

 

Antimicrobials have several potential roles in the 

management of COVID-19. Experimental therapies for 

the treatment of SARS-COV-2 vary between countries 

(Hendaus & Jomha 2020, Poschet et al., 2020). In our 

study, at the beginning of the study period levofloksasin 

was used, then azithromycin was used in COVID-19 

patients according to the guideline released by Turkish 

Ministry of Health for empiric antimicrobial therapy. In 

previous studies; azithromycin has been shown to be 

active in vitro against Zika and Ebola viruses and to 

prevent severe respiratory tract infections when 

administrated to patients suffering viral infection 

(Retallack et al., 2016, Madrid et al., 2015, Bosseboeuf et 

al., 2018). Similar to this report; according to our 

secondary bacterial infections rate (4%), we suggested 

that; for COVID-19 patients if co-bacterial infection 

cannot be ruled out, azithromycin maybe effective as 

empiric antimicrobial therapy for mild cases. The present 

report has a limitation that atypical bacteriyel pathogens 

(Mycoplasma pneumoniae and Legionella pneumophila) 

and viral pathogens were not included in this study. 

 

5. Conclusion 
Secondary infections might play a crucial role in the 

therapy of COVID-19 patients and leads to significant 

morbidity and mortality. Therefore, further studies are 

needed to identify the possible pathogens and to evaluate 

the influence of secondary infections on the severity of 

SARS-CoV-2 infection. 
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