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ABSTRACT  

Background: Coronavirus disease 19 (COVID-19) has become pandemic in the world 

with a board spectrum of clinical presentation. Secondary infection of methicillin-

resistant staphylococcus aureus (MRSA) affects morbidity and mortality in patients with 

COVID-19. 

Case: We reported two COVID-19 patients with MRSA hospitalized in intensive care 

unit (ICU) of Diponegoro National Hospital. The first patient was 61-year-old woman 

that was referred from another hospital with confirmed COVID-19 infection and acute 

respiratory distress syndrome and had been intubated. Diabetes mellitus and hypertension 

were known as comorbid. On day 4 of treatment in ICU, blood culture results showed 

MRSA infection and antibiotic therapy was replaced with Vancomycin. The patient had 

clinical improvement and was discharge from the hospital on the 36th day of treatment. 

The second one was 51-year-old woman admitted with probable COVID-19, type II 

Diabetes Mellitus and hypertension. On day 9th the patient was transferred to ICU because 

of respiratory failure, blood culture on day 15th show a result of MRSA and antibiotic 

therapy was replaced with vancomycin. She declined intubation procedures and died on 

day 20. 

Discussion: Antibiotic resistance has become one of the important things in infection 

management in the world. Multidrug-resistant bacteria (MDR) cause treatment failure 

which increases the risk of death and cost. MRSA has become one of the most important 

MDR bacteria during the last decade causing severe infections in health facilities. 

Complications of bacterial infection in COVID-19, especially bacteremia increases the 

severity and mortality of severe patients. 

Conclusion: Coinfection of MRSA in COVID-19 patients can affect the clinical 

outcome. One of important risk factor is history or prolonged hospitalized. Other factors 

are comorbidity of the patient and appropriate therapy is needed to reduce mortality in 

Intensive Care Unit.  
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INTRODUCTION 

Coronavirus disease-19 (COVID-19) is 

an infection caused by severe acute 

respiratory syndrome coronavirus-2 

(SARS-CoV-2). The coronavirus, which 

becomes a COVID-19, belongs to the 

genus beta-coronavirus. The results of 

allogeneic analysis show that this virus is 

included in the same subgenus as the 

coronavirus that caused the severe acute 

respiratory illness (SARS) outbreak in 

2002-2004. On this basis, the 

International Committee Taxonomy of 

Viruses (ICTV) proposed the name 

SARS-CoV-2 following a phylogeny-

based line of reasoning for naming 

viruses. An assessment of the genetic 

linkage of the novel coronavirus was 

identified. Previously this virus was 

named 2019-nCoV, for known 

coronaviruses, and details (re) naming 

basis the virus is severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-

2).1 
 

By January 2021 COVID-19 has caused 

over 101 million cases and over 2 million 

deaths worldwide.2 This infection is 

worldwide emergency, as it spread 

rapidly with high mortality rate and 

causes severe condition. Patients with 

COVID-19 infection have a board 

spectrum of clinical presentation, this 

disease can be mild such as the common 

cold, but can develop to pneumonia, 

acute respiratory distress syndrome 

(ARDS) and multiple organ failure.3 
 

Bacterial and fungal coinfection in 

COVID-19 patients has been reported 

before. Systematic review and meta-

analysis reported that 7% of hospitalized 

COVID-19 patients had a bacterial 

coinfection. A higher proportion of 

bacterial coinfection is in ICU patients. 

One of the bacterial pathogen that caused 

coinfection is methicillin-resistant 

Staphylococcus aureus (MRSA), the 

epidemiology of MRSA lung infection in 

patients with COVID-19, when 

considering all other bacteria ranging 

from 2% to 29%.4,5 
 

Staphylococcus aureus is a gram-

positive coccus that can cause 

pneumonia as a secondary infection from 

influenza virus infection. MRSA is a 

community and hospital acquired 

pathogen. MRSA infection can cause 

complications such as meningitis, 

osteomyelitis, necrotizing pneumonia, 

urinary tract infections and sepsis. 

MRSA is a problem in antimicrobial 

treatment in hospitals because 

vancomycin is one of antibiotic 

susceptible to these bacteria. 
 

A study by Cusumano et al, reported 42 

patients (1.57%) of all COVID-19 

patients in hospital had secondary S. 

aureus infection, with 54.8% of patients 

death on day 14 and 66.7% on day 30.6 

Previous case reports have also reported 

secondary MRSA infections in COVID-

19 patients.7 
 

CASE  

We reported 2 cases of COVID-19 

patients who were admitted to the ICU of 

the Diponegoro National Hospital 

Semarang in October - December 2020. 

The patient was diagnosed positive for 

SARS-CoV-2 by RT PCR examination 

from nasopharyngeal and oropharyngeal 

swabs. During the course of the disease, 

the patient obtained a positive MRSA 

blood culture. Both patients had a history 

of type 2 diabetes mellitus and 

hypertension. Patient 1 recovered and 

was discharged from hospital after 36th 

days of treatment, while patient 2 

deceased on the 20th days of treatment. 
 

Patient 1 was a 61 years old woman with 

a history of type 2 diabetes mellitus and 

hypertension. The patient was referred 

from another hospital with a confirmed 

COVID-19 diagnosis, previous cough 
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and shortness of breath. The patient had 

been intubated and referred because of 

the need for mechanical ventilation. On 

the physical examination of the patient, 

patient in delirium, blood pressure 

122/60 mmHg, heart rate 113 x/minute, 

respiratory rate 40 x/minute, with 97% 

oxygen saturation with 100% FiO2. 

Initial laboratory tests showed 

hemoglobin 11.3 g/dl, leukocyte count 

7,760/µL, platelet count 178,000/µL, 

Eosinophil count 0%, Basophil 0%, 

Neutrophil Band 1%, Neutrophil 

segment 75%, Lymphocyte 14%, 

Monocyte 10 %, with neutrophil to 

lymphocyte ratio (NLR) 5.42, random 

blood glucose 139 mg/dl, Urea 52 mg/dl, 

creatinine 1.8 mg/dl, D-dimer 3060 

ng/mL, Fibrinogen 1452 mg/dL and C-

reactive protein level 170 mg / L. The 

result of anti-SARS-CoV-2 IgM/IgG test 

was still non-reactive. (Table 1.) The 

results of blood gas analysis showed 

metabolic acidosis with severe ARDS 

(pH 7.34, PCO2 33 mmHg, HCO3 18 

mmol/L, with PaO2/FiO2 71.1). Chest 

X-rays showed cardiomegaly and 

bilateral pneumonia. The patient had 

received therapy from the previous 

hospital, namely: favipiravir, 

hydroxychloroquine, N-acetylcysteine, 

azithromycin and vitamin C. While in 

ICU the patient was given ventilator 

management oxygen PEEP 10 cmH2O, 

respiratory rate 16, head up 30o, heparin, 

midazolam, morphine, meropenem, N-

acetylcysteine, zinc, vitamin C, 

omeprazole, dexamethasone, short 

acting insulin continuous pump dose 

according to blood glucose. 
 

On day 5 of treatment, the patient had 

sepsis, the complete blood count results 

showed leukocytosis (20,600/µL), 90% 

neutrophil (NLR “31”). Blood culture 

results for the left arm showed the 

growth of MRSA, which is only 

susceptible to vancomycin. (Table 2) The 

patient was treated with vancomycin. 

The diet was administered through a 

nasogastric tube as much as 600 kcal and 

given supplemental vitamin D treatment. 

On day 13 the patient had increased 

aminotransferase and dyslipidemia, so 

the patient was given ursodeoxycholic 

acid (UDCA) and fenofibrate. The 

patient had improvement in ARDS (pH 

7.4, PCO2 34.5 mmHg, HCO3 21.4 

mmol/L, with PaO2/FiO2 ratio 267.27) 

and was carried out by extubation 

followed by oxygen therapy with non-

rebreathing mask (NRM) 15 lpm, the 

patient was planned to move to regular 

isolation ward. The patient had 

improvement and was discharged from 

the hospital on the 36th day of treatment. 
 

Patient 2, a 51-year-old woman, came to 

the emergency department with fifth day 

of fever and cough without sputum. The 

patient had a history of diabetes mellitus 

and hypertension. On physical 

examination, blood pressure 140/90 

mmHg, pulse 95x/minute, temperature 

37.8 oC, respiratory rate 22x/minute, 

with oxygen saturation of 53%, with 15 

lpm NRM oxygen supplementation the 

saturation improved to 91%. Chest 

examination obtained crackles in both 

lungs. Initial laboratory tests obtained 

hemoglobin 9.7 g/dl, leukocyte count 

17,200/µL, platelet count 658,000/µL, 

eosinophil count 0%, basophil 0%, 

neutrophil Band 3%, neutrophil segment 

73%, lymphocyte 18%, monocyte 6 %, 

with NLR 4.2, random blood glucose 357 

mg/dl, Urea 126 mg/dl, creatinine 1.9 

mg/dl, D-dimer 1157.36 ng/mL, 

fibrinogen 988 mg/dL and c-reactive 

protein (CRP) level 111 mg/L. (Table 1.) 

The results of blood gas analysis showed 

respiratory alkalosis (pH 7,45, PCO2 30 

mmHg, HCO3 21 mmol/L) with severe 

ARDS (PaO2 / FiO2 83.75). Chest X-

rays showed bilateral pneumonia and 

duplex pleural effusions. Patient was 

diagnosed probable COVID-19 
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pneumonia, type 2 diabetes, azotemia 

and moderate anemia. Patient was treated 

with oxygen 15 lpm NRM, levofloxacin, 

oseltamivir, heparin, N-acetylcysteine, 

omeprazole, vitamin C, zinc, 

paracetamol, dexamethasone and insulin 

according to blood glucose. 
 

On day 3 of treatment patient was 

confirmed positive for SARS-Cov-2. On 

the 8th day, a complete urine 

examination showed increase leukocytes 

with bacteriuria and nitrite (+) which 

indicates the urinary tract infection. On 

day 11 the patient had impending 

respiratory failure with oxygen 

saturation of 72%, PaO2 / FiO2 ratio of 

72.37, The patient was oxygenated using 

HFNC with 100% FiO2 and flow at 60 

lpm, head up 30o, antibiotics switched to 

meropenem, and aminofusin infusion. 

The treatment plan will be intubation but 

the family refused to intubate the patient. 

On the 15th day, the blood culture result 

was Methicillin-resistant 

Staphylococcus aureus bacteria, 

susceptible to the antibiotics 

clindamycin, fosfomycin and 

vancomycin. (Table 2) Antibiotic was 

escalated according to culture result 

using vancomycin. Antibiotic response 

with Vancomycin was not as expected 

and patient die on day 20.  

 

Table 1. Laboratory examination results 

Parameters Unit 
Reference 

range 

Patient-1 Patient-2 

Day-1 Day-5 Day-13 Day-17 Day-1 Day-16 

Hemoglobin  (g/dL) 11.7-15.5 11.3 10.3 7.8 11.1 9.7 10 

Leukocytes 
10ˆ3(/uL

) 
3.6-11.0 7,760 20,600 25,490 11,730 17,200 29,100 

Platelet 
10ˆ3(/uL

) 
150-440 178,000 

434,00

0 

406,00

0 

383,00

0 
658,000 

313,00

0 

Hematocrit (%) 35-45 33 30.9 23.5 33.9 28 30 

Erythrocytes (/uL) 3.8-5.2  4.2 3.11 4.39 3.4 3.49 

MCV fl 80-100  74.1 75.6 77.2 82.8 86 

MCH pg 26-34  24.7 25.1 25.3 28.7 28.7 

MCHC  (g/dl) 32-36  33.3 33.2 32.7 34.6 33.3 

RDW-CV  (%) 11.5-14.5  14.1 14.9 17.4 11.6 12.7 

Eosinophil (%) 1-3 0 0 0 2 0 0 

Basophil (%) 0-1 0 0 0 0 0 0 

Neutrophil band (%) 2-5 1 3 3 2 3 3 

Neutrophil segment  (%) 50-70 75 90 84 70 73 82 

Lymphocyte (%) 20-40 14 3 8 18 18 5 

Monocyte (%) 1-6 10 4 5 8 6 4 

NLR     5.4 31 10.9 4 4.2 17 

ESR mm/hour 0-15  123 112 53   

Blood glucose mg/dl   139 130 143  357 205 

Urea (mg/dL) 10-50 52  80  126 102 

Creatinine  (mg/dL) 0.6-1.3 1.8  0,8  1.9 1.1 

Cholesterol (mg/dL) <200   169   140 

Triglycerides (mg/dL) <200   323   151 

HDL (mg/dL) ≥ 35   35   40 

LDL (mg/dL) ≤130   69   70 

D-dimer ng/mL <500 3060  5136  1157.36 1514 

Fibrinogen  mg/dL 180-384 1452    988  

CRP  mg/L <10 170    111  

SGOT U/L <31 37 56 81    

SGPT U/L <32 20 55 46    

Sodium mmol/L 135-150 130  137  133  

Potassium mmol/L 3.5-5.5 4.7  3.78  4.2  

Chloride mmol/L 96-110 103  89  92  

Anti SARS CoV-2 
IgM   

Non-
reactive 

   
Reactiv

e 
 

Anti SARS CoV-2 IgG   

Non-

reactive 
   

Reactiv

e 
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Table 2. Antibiotic susceptibility test 
Antibiotic Patient-1 Patient-2 

Cefoxitin Resistant Resistant 

Ceftriaxone Resistant Resistant 

Clindamycin Resistant Sensitive 

Meropenem Resistant Resistant 

Amoxycillin/Clavulanic acid Resistant Resistant 

Ampicillin/Sulbactam Resistant Resistant 

Sulfamethoxazole/Trimethoprim Resistant Resistant 

Fosfomycin Resistant Sensitive 

Vancomycin Sensitive Sensitive 

Levofloxacin Resistant Resistant 

 

 

DISCUSSION 

We reported 2 cases of COVID-19 

infection in the presence of MRSA 

bacterial coinfection. Until now, 

COVID-19 is a newly emerging life-

threatening infectious disease whose 

cases are still increasing, and the 

mortality in critical patients has reached 

50%.8 On the examination of patient-1, 

complete blood count showed 

neutrophilia and decreased lymphocyte 

count resulting in an increase in NLR 

even though the leukocyte count was 

within normal limits. After several day 

leukocyte was high with an increase in 

NLR, whereas patient 2 since entering 

the ER, the patient had leukocytosis with 

neutrophilia and increased NLR. A study 

by Yang et al, reported that the mean 

leukocyte count was higher in severe 

patients, NLR of more than 3.3 increased 

the risk of disease severity9, whereas the 

study by Liu et al, stated that NLR was 

used for early identification of risk 

factors for the severity of COVID19, 

especially in patients aged ≥ 50  years 

and NLR ≥ 3.13, which is reference 

predictors that clinicians can use to 

access ICU if necessary with the 

incidence of severe infection 50%.10 

 

The presence of inflammation in both 

patients was indicated by elevated levels 

of CRP. The increase in CRP at the onset 

of the disease is related to the lung 

parenchymal lesions and disease 

severity.11  Herold et al, reported CRP 

more than 32.5 mg/L was found to offer 

80% predictive power for a person 

needing mechanical ventilation.12 

Sharifpour et al, reported higher CRP 

levels in patients  with a poor 

prognosis.13 CRP more than 40 mg/L on 

admission to hospital should be seen as a 

reliable indicator of disease severity and 

increased risk of death.14 The results of 

anti-SARS Cov-2 IgM and IgG in patient 

1 were non-reactive, while in patient 2, 

reactive IgM and IgG were obtained. 

Guo et al demonstrated the longitudinal 

change of anti-SARS-CoV-2 IgG/IgM in 

patients with COVID19. IgM antibody 

detection was 5 (IQR, 3–6) days, while 

IgG was detected 14 (IQR, 10–18) days 

after symptom onset.15 

 

Both patients had elevated serum D-

dimer and fibrinogen levels. In COVID-

19 patients with ARDS and sepsis, it is 

associated with disseminated 

intravascular coagulation (DIC), which 

is one of the causes of multi-organ 

failure and an increased risk of death. 

Fibrinogen is an acute phase protein that 

is synthesized by the liver in response to 

an increase in IL-1 and IL-6. Fibrinogen 

should be evaluated with D-dimers. D-

dimer is a soluble plasmin-mediated 

degradation product of fibrin, which is 

produced after activation of coagulation 

and fibrinolysis. Research reports that 

high D-dimer levels increase the 

mortality of COVID-19 patients.16 
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Antibiotic resistance has become one of 

the important things in infection 

management in the world. Multidrug-

resistant bacteria (MDR) cause treatment 

failure which increases the risk of death 

and cost. MRSA has become one of the 

most important MDR bacteria during the 

last decade causing severe infections in 

health facilities.17 Risk factors for 

MRSA are a history of previous 

treatment, prolonged hospitalization, use 

of invasive equipment (catheters, 

endotracheal tube) and the presence of 

comorbidities.18 

 

Both patients had MRSA blood culture 

results at the hospital admission. The 

history of diabetes mellitus in both 

patients is one of the risk factors for 

colonization of MRSA.19  Complications 

of bacterial infection in COVID-19, 

especially bacteremia have been 

previously reported. The study by 

Sepulveda et al, reported that bacteremia 

occurred in 1.6% -3.8% and the 

incidence of S. aureus infection was 

13.3%.20 Patients with COVID-19 are 

given respiratory fluoroquinolone 

antibiotics, levofloxacin or 

moxifloxacin, in cases of suspicion of 

bacterial infection and severe-critical 

disease, which are first-line therapeutic 

agents for the management of severe 

community pneumonia.21 

 

Secondary infection by S. aureus has 

been reported as a complication of 

previous viral infections, such as in the 

H1N1 pandemic and influenza viruses 

which are associated with high rates of 

patient severity and mortality. The 

mechanism that occurs is thought to be 

bacterial coinfection in viral infections 

caused by viruses contributing to 

dysfunction and death of epithelial cells 

in the respiratory tract, increasing the 

susceptibility to opportunistic bacterial 

pathogen. Viral neuraminidase cleaves 

respiratory epithelial cell, sialic acids, 

contributing to increased bacterial 

adhesion and dissemination.22 In 

addition, in the previous report on 

bacterial coinfection in influenza virus 

infection, there was depletion of alveolar 

macrophages, thereby facilitating 

bacterial invasion of the respiratory 

tract.23 

 

In this report, both patients had COVID-

19 with MRSA that showed severe 

symptoms and need to use ventilator. 

Patient-1 had clinical improvement after 

administration and antibiotic therapy, in 

addition to bacterial infection factors, 

oxygenation and nutritional factors in 

COVID-19 patients were very important. 

Patient-2 had a worse outcome because 

the patient had severe ARDS and refused 

intubation, and oral food intake was also 

not as expected. The second patient had 

poorer glycemic control which may have 

contributed to the worse outcome.24 

People with diabetes mellitus have a 

possible low-grade chronic 

inflammation that facilitates cytokine 

storms, and cause of severe cases of 

Covid-19.25 There were social problems 

such as refusal to intubate, because of the 

assumption that intubation had a bad 

prognosis. 

 

CONCLUSION 

Coronavirus disease (COVID)-19 is a 

systemic infection caused by the SARS-

Cov-2 virus which can cause disruption 

of organ systems, sepsis, and multi-

organ failure. Coinfection by MRSA 

bacteria increases the severity and 

mortality of severe patients. In order to 

prevent antibiotic resistance, 

comprehensive management needs to be 

done apart from oxygenation, proper 

nutrition, and the use of rational 

antibiotics. 

 

 



 
 

135 

 
 

Jurnal Anestesiologi Indonesia 

 

Volume 15, Nomor 2, Tahun 2023 

REFERENCE 

1. Gorbalenya AE, Baker SC, Baric 

RS, de Groot RJ, Drosten C, 

Gulyaeva AA, et al. The species 

severe acute respiratory syndrome- 

related coronavirus: classifying 

2019-nCoV and naming it SARS-

CoV-2. Nat Microbiol. 

2020;5(March):536–44.  

2. World Health Organization. 

COVID-19 Weekly 

Epidemiological Update 22. World 

Heal Organ [Internet]. 

2021;(January):1–3. Available 

from: 

https://www.who.int/docs/default-

source/coronaviruse/situation-

reports/weekly_epidemiological_up

date_22.pdf 

3. Yang L, Liu S, Liu J, Zhang Z, Wan 

X, Huang B, et al. COVID-19: 

immunopathogenesis and 

Immunotherapeutics. Signal 

Transduct Target Ther [Internet]. 

2020;5(1):1–8. Available from: 

http://dx.doi.org/10.1038/s41392-

020-00243-2 

4. Lansbury L, Lim B, Baskaran V, 

Lim WS. Co-infections in people 

with COVID-19 : a systematic 

review and. J Infect [Internet]. 

2021;81(2):266–75. Available from: 

https://doi.org/10.1016/j.jinf.2020.0

5.046 

5. Bassetti M, Magnasco L, Vena A, 

Portunato F, Giacobbe DR. 

Methicillin-resistant 

Staphylococcus aureus lung 

infection in coronavirus disease 

2019: how common? Curr Opin 

Infect Dis. 2022;35(2):149–62.  

6. Cusumano JA, Dupper AC, Malik 

Y, Gavioli EM, Banga J, Caban AB, 

et al. Staphylococcus aureus 

Bacteremia in Patients Infected 

With COVID-19 : A Case Series. 

Open Forum Infect Dis. 2020;5–11.  

7. Spoto S, Valeriani E, Riva E, 

Cesaris M De, Tonini G, Vincenzi 

B, et al. A Staphylococcus aureus 

Coinfection on a COVID-19 

Pneumonia in a Breast Cancer 

Patient. Int J Gen Med. 

2020;13:729–33.  

8. Zhang H, Zhang Y, Wu J, Li Y, 

Zhou X, Li X, et al. Risks and 

features of secondary infections in 

severe and critical ill COVID-19 

patients. Emerg Microbes Infect. 

2020;9.  

9. Yang A, Liu J, Tao W, Li H. The 

diagnostic and predictive role of 

NLR , d-NLR and PLR in COVID-

19 patients. Int Immunol. 

2020;84(January).  

10. Liu J, Liu Y, Xiang P, Pu L, Xiong 

H, Li C, et al. Neutrophil ‑ to ‑ 

lymphocyte ratio predicts critical 

illness patients with 2019 

coronavirus disease in the early 

stage. J Transl Med [Internet]. 

2020;1–12. Available from: 

https://doi.org/10.1186/s12967-

020-02374-0 

11. Wang L. C-reactive protein levels in 

the early stage of COVID-19. Med 

Mal Infect [Internet]. 

2020;50(4):332–4. Available from: 

https://doi.org/10.1016/j.medmal.20

20.03.007 

12. Herold T, Jurinovic V, Arnreich C, 

Lipworth BJ. Since January 2020 

Elsevier has created a COVID-19 

resource centre with free 

information in English and 

Mandarin on the novel coronavirus 

COVID- 19. The COVID-19 

resource centre is hosted on Elsevier 

Connect , the company ’ s public 

news and information. J Allergy 

Clin Immunol. 2020;146(1).  

 

 

 



 
 

136 

 
 

Jurnal Anestesiologi Indonesia 

 

Volume 15, Nomor 2, Tahun 2023 

13. Sharifpour M, Rangaraju S, Liu M, 

Id DA. C-Reactive protein as a 

prognostic indicator in hospitalized 

patients with COVID-19. PLoS One 

[Internet]. 2020;20:1–10. Available 

from: 

http://dx.doi.org/10.1371/journal.po

ne.0242400 

14. Stringer D, Braude P, Myint PK, 

Evans L, Collins JT, Verduri A, et 

al. The role of C-reactive protein as 

a prognostic marker in COVID-19. 

Int J Epidemiol. 2021;50(2):420–9.  

15. Guo L, Ren L, Yang S, Xiao M, 

Chang D, Yang F, et al. Profiling 

early humoral response to diagnose 

novel coronavirus disease (COVID-

19). Clin Infect Dis. 

2020;71(15):778–85.  

16. Hayiroglu MI, Cinar T, Tekkesin 

AI. Fibrinogen and D-dimer 

variances and anticoagulation 

recommendations in Covid-19: 

Current literature review. Rev Assoc 

Med Bras. 2020;66(6):842–8.  

17. Ceccarelli M, Paolucci IA, 

Cacopardo B, Condorelli F, Rullo 

EV, Costantino MRLP. MRSA 

detection in South Italy : an 

epidemiological survey to evaluate 

the burden of this important public 

health issue. Infect Dis Med. 

2018;4(3):1–5.  

18. Punjabi C, Madaline T, Gendlina I, 

Chen V, Nori P, Pirofski LA. 

Prevalence of MRSA in Respiratory 

cultures and Diagnostic 

Performance of the MRSA Nasal 

PCR in Patients hospitalized with 

COVID-19 Pneumonia. Infect 

Control Hosp Epidemiol. 

2020;2019:1–2.  

 

 

19. Stacey HJ, Clements CS, Welburn 

SC, Jones JD. The prevalence of 

methicillin-resistant Staphylococcus 

aureus among diabetic patients: a 

meta-analysis. Acta Diabetol 

[Internet]. 2019;56(8):907–21. 

Available 

from:http://dx.doi.org/10.1007/s005

92-019-01301-0 

20. Sepulveda J, Westblade LF, 

Whittier S, Satlin MJ, Greendyke 

WG, Aaron JG, et al. Bacteremia 

and blood culture utilization during 

COVID-19 surge in New York city. 

J Clin Microbiol. 2020 Jul 

23;58(8):e00875-20. doi: 

10.1128/JCM.00875-20  

21. Karampela I, Dalamaga M. Could 

Respiratory Fluoroquinolones, 

Levofloxacin and Moxifloxacin, 

Prove to be Beneficial as an Adjunct 

Treatment in COVID-19? Arch Med 

Res. 2020;51(7):741–2.  

22. Chetow D, Memoli M. Bacterial 

Coinfection in Influenza A Grand 

Rounds Review. JAMA. 

2013;309(3):275–82.  

23. Jia L, Xie J, Zhao J, Cao D, Liang Y, 

Hou X. Mechanisms of Severe 

Mortality-Associated Bacterial Co-

infections Following Influenza 

Virus Infection. Front Cell Infect 

Microbiol. 2017 Aug 3;7:338. doi: 

10.3389/fcimb.2017.00338. 

24. Bhatti JM, Raza SA, Shahid MO, 

Akhtar A, Ahmed T, Das B. 

Association between glycemic 

control and the outcome in 

hospitalized patients with COVID-

19. Endocrine. 2022;77(2):213–20.  

25. Maddaloni E, Buzzetti R. Covid-19 

and diabetes mellitus: unveiling the 

interaction of two pandemics. 

Diabetes Metab Res Rev. 

2020;36(7):19–20.  

 

 

 


