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Abstract

:

Bacterial co-infection in COVID-19 patients significantly contributes to the worsening of the prognosis based on morbidity and mortality. Information on the co-infection profile in such patients could help to optimize treatment. The purpose of this study was to describe bacterial co-infections associated with microbiological, clinical, and laboratory data to reduce or avoid a secondary infection. A retrospective cohort study was conducted at Sant’Anna and San Sebastiano Hospital from January 2020 to December 2021. Bacterial co-infection was detected in 14.3% of the COVID-19-positive patients. The laboratory findings on admission showed significant alterations in the median D-dimer, C-reactive protein, interleukin-6, and lactate dehydrogenase values compared to normal values. All inflammatory markers were significantly elevated. The most common pathogens isolated from blood cultures were E. faecalis and S. aureus. Instead, the high prevalence of respiratory tract infections in the COVID-19 patients was caused by P. aeruginosa (41%). In our study, 220 (82.4%) of the COVID-19 patients received antimicrobial treatment. Aminoglycosides and β-lactams/β-lactamase inhibitors showed the highest resistance rates. Our results showed that older age, underlying conditions, and abnormal laboratory parameters can be risk factors for co-infection in COVID-19 patients. The antibiotic susceptibility profile of bacterial pathogen infection provides evidence on the importance, for the clinicians, to rationalize and individualize antibiotic usage.
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1. Introduction


The spread of coronavirus disease 2019 (COVID-19) in Italy prompted drastic measures for transmission containment; however, the infection continued to spread in our country, for which epidemiological data are continuously updated [1]. In several microbiological studies, vital respiratory infection has been shown to predispose patients to bacterial infection, often with a worse prognosis and mortality [2]. A recent report showed that approximately 50% of patients who died with COVID-19 had bacterial co-infections, which also increase the risk of mortality [3]. Several studies have evaluated bacterial and fungal co-infections in respiratory and blood specimens of hospitalized COVID-19 adults [4,5]. The most frequently isolated species in COVID-19 patients are Mycoplasma pneumoniae, Staphylococcus aureus, Legionella pneumophila, Streptococcus pneumoniae, Haemophilus influenzae, Klebsiella spp., Mycobacterium tuberculosis, and Aspergillus spp. [6]. Access in intensive care units is related to risk of infection, such as ventilator-associated pneumoniae (VAP), catheter-related urinary tract infection (UTI), sepsis, and septic shock [7,8]. The impact of bacterial co-infection on COVID-19 patients has been greatly investigated. Therefore, there is a need to study the effects of bacterial infections on COVID-19 patients to elucidate and determine their outcomes. Co-infected patients’ symptoms usually include fever, cough, dyspnea, diarrhea, and vomiting [9]. The clinical manifestations of the disease are mild, while in some subjects, it progresses to pneumonia, acute respiratory distress syndrome (ARDS), and multi-organ failure [10]. The significantly altered laboratory parameters were lymphopenia [10] and elevated D-dimer. C-reactive protein and inflammation parameters are predictive of coagulation-associated complications during hospitalization [11]. The symptoms of virus infection alone or bacterial co-infection are not always clear, so laboratory inflammatory markers associated with bacterial infection, such as high C-reactive protein, are significant in COVID-19 patients with bacterial co-infections [12]. In addition, these patients are more likely to demonstrate abnormalities upon chest RX (round glass opacities, consolidation, reticular pattern, or crazy paving pattern) [13] and, in some cases, admission to the intensive care unit [14]. Various therapies are used in both the community and hospital, including corticosteroids, low-molecular-weight heparins, and antibiotics [15,16]. There is no evidence on the use of antibiotic treatment in COVID-19 patients; however, antibiotics are being used in a lot of centers despite the low bacterial co-infection rates [16]. Several studies have reported antibiotically empirical treatment [17]. A combination of β-lactams and macrolides or fluoroquinolones is the main form used in hospitalized patients [18]. For this reason, throughout 2020, the phenomenon of antibiotic resistance has increased; as in most hospital settings, there has been a disproportionate use of broad-spectrum antibiotics that have not brought any benefits in terms of evolution and mortality of patients with severe COVID-19. The overuse of antibiotics and treatment can impact antimicrobial resistance. This study aimed to determine bacterial co-infection, associated with analysis of the determinant of co-infection through patient characteristics and microbiological and clinical laboratory data. In this way, we can optimize antimicrobial therapy and target antimicrobial stewardship interventions.




2. Materials and Methods


2.1. Study Design and Data Collection


A retrospective cohort study was conducted on COVID-19-positive patients admitted to AORN Sant’Anna and San Sebastiano of Caserta from January 2020 to December 2021. SARS-CoV-2 detection was performed using nasopharyngeal throat swabs via real-time PCR (RT-PCR) and an Xpert Xpress SARS-CoV-2 Kit (Cepheid, Sunnyvale, CA, USA). Negative COVID-19 pharyngeal swab test results were excluded. Demographic information and clinical characteristics (including medical history, underlying comorbidities, and symptoms and signs), laboratory findings, and chest RX scan results were obtained. Bacterial infection was also defined as those patients with a positive bacterial infection result from blood, respiratory, or urine culture tests with persistent clinically compatible symptoms during specimen collection. Microbiological data from all of the districts were collected in all patients at admission and during hospitalization, performed on usual media for blood culture, sputum, tracheal aspirate, plugged telescoping catheter, or bronchoalveolar lavage and urine, following the standard culture procedures. A pneumococcal and legionella urinary antigen test was used (BinaxNOW™ Legionella Urinary Antigen Card, Alere, Jouy-en-Josas, France; Strep Pneumo Meridian Bioscience, Cincinnati, Ohio,USA), and antimicrobial identification (MALDI-TOF MS, Biomèrieux, Marcy l’Étoile, France) and susceptibility (VITEKMS, Biomèrieux, Marcy l’Étoile, France) were also tested. The testing and identification of pathogens were carried out according to the guidelines of the European Committee on Antimicrobial Susceptibility Testing (EUCAST), along with breakpoint interpretation of the tested antibiotics.




2.2. Detection of Respiratory Pathogens


All COVID-19-positive patients were tested at admission for viral and bacterial co-infection with BioFire Respiratory Panel 2.1 Plus (BioFire, Salt Lake City, UT, USA). This test included respiratory pathogens: adenovirus; coronaviruses 229E, HKU1, NL63, OC43, Middle East respiratory syndrome coronavirus (MERS-CoV), and severe acute respiratory coronavirus 2 (SARS-CoV-2); human metapneumovirus; human rhinovirus/enterovirus; influenza A; influenza B; respiratory syncytial virus (RSV); and parainfluenza viruses 1, 2, 3, and 4. Bacterial detection revealed the eventual presence of Bordetella parapertussis, Bordetella pertussis, Chlamydia pneumoniae, and Mycoplasma pneumoniae.




2.3. Statical Analysis


Statistical analysis was conducted with IBM SPSS software (version 22.0; IBM SPSS Inc., New York, NY, USA). Descriptive statistics of the categorical variables are expressed as counts and percentages. The continuous variables are expressed as medians and interquartile ranges (IQRs). We used the Mann–Whitney U-test, chi-square test, and Fischer’s exact test to evaluate and compare differences between patients who had other infections and those who did not. A p-value of ≤0.05 was considered statistically significant.





3. Results


3.1. Baseline Demographic Characteristics of COVID-19 Patients


A total of 300 confirmed COVID-19 patients were admitted to the Infectious Disease Unit, Intensive Care Unit, and Pulmonary Department from January 2020 to December 2021. Males accounted for 69.2% of the admissions, and the average age of the patients was 63 years. Among the patients’ specific characteristics, higher comorbidity rates were observed for hypertension (45.7%), ischemic heart disease (25.7%), and diabetes mellitus (24.3%). The most common symptoms were fever (82.7%), dyspnea (83.1%), and cough (62.9%). Other symptoms included diarrhea (14.2%) and chest pain (2.9%). Furthermore, the length of hospitalization ranged from 5 to 15 days, with 12 days being the average (Table 1). From our data, 151 (56.5%) of the patients died from COVID-19, while those with bacterial co-infection accounted for 43 (14.3%) and those receiving antibiotic treatment accounted for 73.3% (220 of 300 patients).




3.2. Rate and Profile of Bacterial and Fungal Co-Infection in COVID-19 Patients


Table 1 reports on the 43 COVID-19 patients with bacterial co-infection compared to the non-co-infected COVID-19 patients. Based on the demographic and clinical characteristics, the co-infected patients had prolonged hospitalization stays (6–17 days) but were not significantly different. Higher comorbidity rates of hypertension (48.8%), diabetes mellitus (27.9%), obesity (13.9%), and smoking history (13.9%) were observed in the co-infected patients than in the total COVID-19 population. On the contrary, significantly lower rates for coronary insufficiency (11.6%), neoplasia (4.6%), and chronic kidney disease (6.9%) were observed in the co-infected patients compared to those of the non-co-infected COVID-19 patients. Of the total number of co-infected patients, during the hospitalization period, 86.0% had a fever and cough (67.4%), and higher rates of diarrhea (14.2%), vomiting (5.6%), and dyspnea (83.1%) were observed in the whole study population. Pharyngitis, anosmia, and/or dysgeusia were less common in the co-infected population.



In Table 2, we also report the standard laboratory and chest RX findings of the COVID-19 patients without bacterial co-infection on admission versus bacterial co-infected patients during hospitalization. On admission, hematological examination did not show abnormal white blood cells (median range = 7.4) or hemoglobin. The liver and renal function tests were normal. The coagulation factor range was still within the normal range. However, D-dimer, C-reactive protein, and lactate dehydrogenase (LDH) were altered compared to normal values, with a median range of 580, 9.09, and 790, respectively. Regarding bacterial co-infected patients, there were similarities in laboratory discoveries between white blood cells and hemoglobin and between liver and renal markers. Meanwhile, all of the inflammatory markers such as reactive protein, lactate dehydrogenase, and neutrophils were significantly elevated in patients with bacterial co-infection compared to patients without co-infection. Pulmonary involvement was checked by chest RX scans in patients without co-infection on admission and in patients with bacterial co-infection. In the first group, 41.4% of patients had bilateral interstitial pneumonia and 18.3% bilateral alveolar pneumonia. In the bacterial co-infected patients group, the pulmonary consolidation opacity rate was significantly higher for interstitial bilateral (52.2%) and alveolar bilateral (23.2%) pneumonia.




3.3. Profile of Viral and Bacterial Co-Infection in COVID-19 Patients


We described viral and bacterial co-infection in patients with COVID-19 pneumonia. SARS-CoV-2 infection was confirmed by multiplex real-time PCR in our study population. Nasopharyngeal swabs were analyzed to detect various respiratory pathogens. The viral targets were: influenza A; influenza B; parainfluenza types 1, 2, 3, and 4; human metapneumovirus; Middle East respiratory syndrome coronavirus (MERS); respiratory syncytial virus (RSV); human rhinovirus/enterovirus; adenovirus; and coronaviruses SARS-CoV-2, 229E, HKU1, NL63, and OC43. Bacteria such as Bordetella pertussis, Bordetella parapertussis, Chlamydia pneumoniae, and Mycoplasma pneumoniae were also sought. Among all of the COVID-19 patients, three were positive for SARS-CoV-2 and human rhinovirus/enterovirus, and one patient was positive for SARS-CoV-2 and parainfluenza virus 2. None of the patients presented co-infection with influenza A; this is related to similar epidemiological studies on COVID-19 and influenza [19]. The district frequency of bacterial infection in hospitalized COVID-19 patients is shown in Figure 1. Bacterial and fungal co-infection pathogens specifically relate to respiratory tract and bloodstream sources or other districts such as urine and medical devices. The overall percentage of co-infection pathogens of the study population was 14.3%, of which 44.1% were isolated from a bloodstream source. In this infection site, Gram-positive bacteria such as E. faecalis, S. aureus, and coagulase-negative staphylococci (Cons) were commonly isolated, while A. baumannii was the only Gram-negative bacterium (Figure 1), all of which was isolated from patients that recovered in the ICU. Instead, co-infections in respiratory tract specimens (28%) were high in prevalence caused by Gram-negative bacteria, particularly the P. aeruginosa strains (41%). The other districts showed an overall co-infection rate of 27.9% with E. coli (33%), Enterococcus faecalis (17%), and also C. albicans isolates (Figure 1). We observed the presence of fungaemia in approximately 14% of microbial co-infections.



Those study patients with bacterial co-infection showed differences in comorbidities and clinical and laboratory characteristics. We also assessed the distribution of bacterial co-infection in relation to gender and age. Similar pathogens in female patients compared with male have been reported [20]. Our data showed higher bacterial co-infection rates in males (74.4%) than females (25.6%). Regarding age, in the 48–58-year-old age group (n = 63), more P. aeruginosa was isolated. Then, in the 59–69-year-old age group (n = 110), A. baumannii infection was more prevalent. Finally, in the 70–80-year-old age group (n = 94), E. faecalis and S. aureus were mostly isolated.



Despite the low rate of bacterial and fungal co-infections in COVID-19 patients, high rates of antimicrobial prescription are reported [21]. In our study, 220 (73.3%) of SARS-CoV-2-positive patients received antimicrobial treatment. Based on the observations in this study, antibiotics were commonly prescribed during the first wave of the COVID-19 pandemic, following local empirical treatment guidelines. In order to report the impact of antibiotics use in COVID-19 patients on antimicrobial resistance, we reported the susceptibility pattern of antimicrobial agents of Gram-positive (48.8%) and Gram-negative (37.2%) isolates from COVID-19 patients. The results showed higher resistance rates in the E. coli and A. baumannii isolates. All of the Gram-negative isolates were resistant to amoxicillin/clavulanic acid (100%) and piperacillin/tazobactam (100%) and sensible to colistin (100%) (Figure 2). The P. aeruginosa isolates showed the highest susceptibility rates for cephalosporins (80%) and amikacin (100%). The S. aureus strains were all susceptible to cefoxitin (100%), while coagulase-negative staphylococci were all resistant. All of the Gram-positive isolates from the COVID-19 patients were susceptible to linezolid and vancomycin. We also reported the resistance rates of daptomycin (62.5%) in the E. faecalis strains. This susceptibility pattern reflects the antibiotics guidelines for administration to COVID-19 patients. In fact, a common combination of antibiotics with broad-spectrum coverage (either the amoxicillin/clavulanate or piperacillin/tazobactam combination) was used [22].





4. Discussion


The prevalence of bacterial co-infection in confirmed COVID-19 patients significantly contributes to the worsening of the prognosis based on morbidity and mortality [23,24]. In 267 COVID-19-positive patients admitted from January 2020 to December 2021 to AORN of Sant’Anna and San Sebastiano Caserta, a rate of bacterial infection of 14.3% was detected. This proportion is higher compared to that of Langford et al., who confirmed a bacterial infection prevalence of 8.0% [25]. The majority of the patients were male (69.2%), with an average age of 63 years old, despite several studies reporting a median age of approximately 50 years [26]. The highest comorbidities in this study population were due to hypertension (45.7%), ischemic heart disease (25.7%), and diabetes mellitus (24.3%), as previously observed by Wu et al. in 2020 [27]. The co-infected population compared to the total COVID-19-positive population showed significantly high comorbidity rates for diabetes mellitus, hypertension, obesity, and smoking history. On the contrary, significantly lower rates for coronary insufficiency, neoplasy, and chronic kidney disease were observed in the co-infected patients instead of the COVID-19-positive patients [28]. Pulmonary involvement was checked via chest RX scan primarily in the admitted patients and after in the patients with bacterial co-infection. The pulmonary consolidation opacity rate in bacterial co-infected patients was significantly higher for interstitial bilateral and alveolar bilateral [29]. Inflammation parameters are elevated in cases of bacterial co-infection [30]. The co-infected patients in this study showed alteration in several inflammatory markers, such as reactive protein, lactate dehydrogenase, procalcitonin, and neutrophil, which increased significantly. A high neutrophil count indicates an imbalance in the inflammatory response from increased neutrophil and decreased lymphocyte counts [31]. Meanwhile, laboratory parameters can predict COVID-19 prognosis and bacterial co-infection through C-reactive protein and procalcitonin [32]. Microbiological samples were collected from all patients using culture tests and rapid molecular screening to identify 21 different bacteria species. This study discovered that in blood cultures, the most common bacterial co-infection pathogens were S. aureus and E. faecalis, followed by A. baumannii. Bacterial co-infection of respiratory specimens was mostly caused by A. baumannii and P. aeruginosa. In the current study, we observed the presence of fungaemia in approximately 14% of microbial co-infections. Higher co-infection rates and pathogen levels are more commonly found in females compared to males. Regarding age, P. aeruginosa infection was more frequently found in the 48–58-year-old group than in the 59–69-year-old age group, which experienced A. baumannii co-infection more frequently. At admission, none of COVID-19 co-infected patients presented positive blood cultures or multidrug-resistant organism (MDRO) colonization. Bacterial epidemiology infection is closely linked to hospital-acquired infection pathogens and ICU admission [33], as in our reality. Despite low bacterial co-infection in COVID-19 patients, high resistance rates of antimicrobial agents were reported. This is related to the fact that a higher proportion of patients treated with antibiotics do not have suspected or confirmed bacterial infections [34]. Our study showed that antibiotics were empirically administered in 73.3% of COVID-19 co-infected patients. This is similar to Musuuza et al.’s study, in which it was reported that 98% of the administered empirical antibiotic, aminoglycoside, and quinolone antibiotic classes demonstrated the highest resistance rates [35]. The antibiotic susceptibility pattern shown in our study is in line with antibiotic usage in COVID-19 patients [36,37]. The A. baumannii and E. coli isolated strains showed resistance to the beta lactam class and quinolones rather than susceptibility to colistin. The highest resistance rates for gentamycin and susceptibility to vancomycin and linezolid were reported for Gram-positive bacteria. The limitation of this study is that it included only data collected from a single hospital in southern Italy, and it lacked a larger patient cohort. However, our hospital is the fulcrum in emergency management in provincial reality. Providing health services in ordinary hospitalization, first aid, day hospitals, and even outpatients allowed us to include in our analysis a very heterogeneous group of patients. Further studies, with a wider patient cohort, are needed to increase our knowledge about the prevalence and risks of COVID-19 bacterial co-infection, as well as the influence of empirical antibiotics usage on bacterial resistance.




5. Conclusions


With the pressure on the healthcare system during the COVID-19 pandemic, a general evidence base on bacterial co-infection with a focus on antimicrobial prescribing is required to support optimal treatment and prevent the consequences of antimicrobial misuse. This study showed that older age, longer length of hospital stays, diabetes mellitus, hypertension, obesity, smoking history, and higher neutrophil, C-reactive protein, and procalcitonin are value risk factors for co-infection in COVID-19 patients. The antibiotic susceptibility profile provides evidence on the importance, for the clinicians, to rationalize and individualize antibiotic use. Consequently, antimicrobial stewardship efforts are crucial to reduce unnecessary antibiotic exposure and alleviate the adverse impact on antimicrobial resistance during the pandemic era.
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Figure 1. District frequency of the bacteria and yeast isolated from COVID-19 patients. 
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Figure 2. Antimicrobial susceptibility pattern of Gram-positive and Gram-negative strains isolated from COVID-19 patients. 
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Table 1. Demographic and clinical characteristics of COVID-19 patients with and without co-infection.
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	Variables
	COVID-19 Patients without Co-Infection

n = 267
	COVID-19 Patients with Co-Infection n = 43
	p-Value





	Gender % (n)
	
	
	



	Male
	69.2 (185)
	74.4 (32)
	0.043 *



	Female
	30.8 (82)
	25.6 (11)
	



	Mean age, years
	63.3 (48–80)
	61.2 (50–77)
	0.975



	Length of hospitalization (median,IQR), days
	12 (5–15)
	14 (6–17)
	0.522



	Any comorbidities % (n)
	
	
	



	Hypertension
	45.7 (122)
	48.8 (21)
	0.865



	Ischemic Heart Disease
	25.8 (69)
	25.6 (11)
	0.989



	Diabetes Mellitus
	24.3 (65)
	27.9 (12)
	0.517



	Coronary Insufficiency
	18.3 (49)
	11.6 (5)
	0.241



	Smoking history
	11.6 (31)
	13.9 (6)
	0.062 *



	Obesity
	10.1 (27)
	13.9 (6)
	0.035 *



	Pulmonary diseases
	8.6 (23)
	11.6 (5)
	0.412



	Chronic kidney disease
	7.1 (19)
	6.9 (3)
	0.908



	Neoplasy
	5.9 (16)
	4.6 (2)
	0.476



	Cirrose
	0 (0)
	0 (0)
	-



	Human Immunodeficiency Virus
	0 (0)
	0 (0)
	-



	Symptoms
	
	
	



	Fever
	82.7 (221)
	86.0 (37)
	0.123



	Dyspnea
	83.1 (222)
	81.4 (35)
	0.563



	Cough
	62.9 (168)
	67.4 (29)
	0.346



	Diarrhea
	14.2 (38)
	11.6 (5)
	0.322



	Vomiting
	5.6 (15)
	4.6 (2)
	0.645



	Chest pain
	2.9 (8)
	2.3 (1)
	0.675



	Pharyngitis
	2.6 (7)
	2.3 (1)
	0.908



	Anosmia and/or Dysgeusia
	1.5 (4)
	2.3 (1)
	0.238



	Dizziness
	0 (0)
	-
	-



	Rhinorrhea
	0 (0)
	-
	-



	Asymptomatic
	2.2 (6)
	-
	-



	Signs
	
	
	



	Systolic arterial pressure, mm Hg
	132.4 (120–140)
	110 (110–120)
	0.509



	Diastolic arterial pressure, mm Hg
	76 (70–80)
	70 (70–80)
	0.873



	Heart rate, bpm
	85.8 (27.2–92)
	80 (30–90)
	0.242



	Respiratory rate, rpm
	21.3 (17.5–24.5)
	22.8 (21–23)
	0.482







* p-value ≤ 0.05 was considered statistically significant.
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Table 2. Laboratory and radiologic findings of COVID-19 patients.
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Parameters

	
Primarily Admitted Patients without

Co-Infection

	
Patients with Bacterial Co-Infection

	
p-Value




	
Laboratory Findings

	
Median (Interquartile Range)

	






	
N-terminal prohormone of brain natriuretic peptide (Pro-BNP)

	
917.1 (199.9–2977.75)

	
921 (200–29766.87)

	
0.785




	
Lactate Dehydrogenase, UI/I

(Normal range 125–250)

	
790 (576–903)

	
920 (624–989)

	
0.012 *




	
D-Dimer, %

(Normal range 0–250)

	
580 (296–2590.5)

	
572 (287–2665.4)

	
0.976




	
Thrombocytes, %

	
186 (131–259)

	
183 (132–262)

	
0.991




	
Blood Glucose Level, mg/dL

(Normal range 76–110)

	
124 (104–153)

	
130 (102–170)

	
0.891




	
Creatine phosphokinase, UI/I

(Normal range 0–200)

	
112 (48.5–231.5)

	
110 (47.2–230.1)

	
0.997




	
Neutrophil, %

(Normal range 40–68)

	
80.05 (71.43–87.3)

	
90.4 (80.21–92.8)

	
0.032 *




	
Myoglobin

	
77.1 (33.66–258.9)

	
81.8 (34.88–260.2)

	
0.795




	
Interleukin-6, g/mL

(Normal range 0–70)

	
59.37 (17.82–80.31)

	
60.12 (17.34–79.21)

	
0.871




	
Aspartate aminotransferase (AST), UI/I

(Normal range 0–41)

	
39 (28.5–62.5)

	
38.2 (27.1–62.7)

	
0.972




	
Alanine aminotransferase (ALT), UI/I

(Normal range 0–40)

	
31 (19–53)

	
29 (19–52)

	
0.871




	
Activated partial thromboplastin time (aPTT),

(Normal range 25–38)

	
31 (28–34)

	
34 (28–35)

	
0.890




	
Azotemia, Blood Urea Nitrogen

(Normal range 5–25)

	
18 (12.5–26)

	
17 (12.5–2.8)

	
0.971




	
Hemoglobin, g/L

(Normal range 14–18)

	
13.6 (11.6–14.6)

	
15 (10.4–16.5)

	
0.995




	
Lymphocyte, %

(Normal range 20–45)

	
13.5 (7.6–18.8)

	
19.8 (8.9–21.0)

	
0.037 *




	
C-reactive Protein, mg/dL

(Normal range 0–0.5)

	
9.09 (3.02–16.28)

	
10.9 (4.03–18.07)

	
0.091




	
White Blood Cell, ×109/L

(Normal range 4.2–10)

	
7.4 (5.17–11.26)

	
7.8 (5.23–11.78)

	
0.923




	
International Normalized Ratio (INR),

(Normal range 0.8–1.2)

	
1.19 (1.09–1.3)

	
1.17 (1.00–1.2)

	
1.458




	
Procalcitonin, ng/mL

(Normal range 0–0.05)

	
0.2 (0.083–0.78)

	
2.3 (0.2–3.5)

	
0.081




	
Troponin-I, ng/mL

(Normal range 0.10–0.15)

	
0.11 (0.1–0.14)

	
0.14 (0.1–0.15)

	
0.872




	
Albumin, g/dL

(Normal range 3.5–5.0)

	
3.1 (2.7–3.4)

	
3.7 (2.5–3.6)

	
0.975




	
Creatinine, mg/dL

(Normal range 0.7–1.2)

	
0.9 (0.67–1.1)

	
1.0 (0.70–1.2)

	
0.998




	
Bilirubin Total, mg/dL

(Normal range 0–1.1)

	
0.5 (0.4–0.6)

	
0.5 (0.4–0.6)

	
-




	
Bilirubin direct, mg/dL

	
0.2 (0.2–0.3)

	
0.2 (0.2–0.3)

	
-




	
Chest RX Image

Finding *

	
% (n)

	

	




	
Interstitial Bilateral

	
41.4 (111)

	
51.2 (22)

	
0.021 *




	
Alveolar Bilateral

	
18.3 (49)

	
23.2 (10)

	
0.035 *




	
Interstitial monolateral

	
12.7 (34)

	
13.9 (6)

	
0.342




	
Alveolar monolateral

	
10.1 (27)

	
13.9 (6)

	
0.432




	
Alveolar interstitial Bilateral lung

	
7.1 (19)

	
11.6 (5)

	
0.082




	
Normal

	
5.6 (15)

	
4.6 (2)

	
0.642




	
Alveolar Interstitial

	
2.6 (7)

	
4.6 (2)

	
0.062




	
Alveolar Interstitial Monolateral

	
1.5 (4)

	
2.3 (1)

	
0.231








* p-value ≤ 0.05 was considered statistically significant.
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