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Abstract 

Respiratory virus detection in critically ill patients 

with severe pneumonia: epidemiology and clinical 

implications 

 
Hyung-Jun Kim 

College of Medicine, Department of Clinical Medical 
Sciences 

The Graduate School 

Seoul National University 
 

Introduction: Viral pneumonia is associated with high morbidity and 

mortality in critically ill patients. Considering various kinds of antiviral agents 

and vaccines, it is important to reveal prevalence of each virus, and 

furthermore announce clinical impact of such detection. Our study aimed to 

report viral pathogens in patients admitted to the intensive care unit (ICU) due 

to severe pneumonia, and further analyze their clinical implications. 

Methods: We evaluated patients with severe viral pneumonia admitted to a 

medical ICU between January 2008 and December 2015. Patients underwent 

reverse transcription polymerase chain reaction (RT-PCR) for 8 different 

respiratory viruses when viral pneumonia was suggested. Baseline clinical 
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characteristics, laboratory results, results of microbiological detection, and the 

clinical outcomes including hospital stay and mortality were obtained. 

Results: Among the 2,347 patients admitted to the medical ICU over the 8 

years, 519 patients were suspected of viral pathogen, and 69 of them had 

positive results from the RT-PCR. Detection rate was highest during the 

winter seasons; with respiratory syncytial virus was most common pathogen. 

Clinical characteristics and laboratory results did not differ among viral 

pathogens, however, such detection led to change of patient management in 

33.3%. Bacterial coinfection was detected in 27 (39.1%) patients, but specific 

types of viral and bacterial pathogens did not show significant correlation 

with one another. 

Conclusions: Viral pathogens were detected in severe pneumonia not 

infrequently and such detection can lead to positive change of clinical 

managements in considerable cases. 
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INTRODUCTION 
Respiratory viruses are common pathogens among hospitalized adults with 

pneumonia, and are more frequently detected than bacterial pathogens in a certain 

group of patients (1). Detected respiratory virus is not only a bystander but likely to 

be pathogenic, and is associated with high mortality (2, 3). Among them, influenza 

is a well-known respiratory viral pathogen, and others including respiratory 

syncytial virus (RSV) and parainfluenza virus are also common (4-6).  

Such viral pathogens are not easy to distinguish according to clinical findings alone 

(7). Therefore, it is suggested that reverse transcription polymerase chain reaction 

(RT-PCR) be performed in patients when viral pathogen is suspected (8). Such 

testing for respiratory viruses can decrease use of inappropriate antibiotics and 

other medical resources (9). Considering different antiviral agents and vaccines, it 

is necessary to reveal the general prevalence of viral pathogens, and furthermore 

announce clinical impacts of such detection. 

Viral pneumonia is also a major cause of patient deterioration in the intensive care 

unit (ICU) (10). Respiratory viruses are well known for their high prevalence 

among community acquired pneumonia patients with milder forms of clinical 

presentations (11, 12). Furthermore, its role as a nosocomial pathogen in a more 

severe group of patients is recently being highlighted (13, 14). However, it is not 

established if such detection rates differ among each pneumonia groups, or whether 

such detection leads to change in clinical management or patient outcomes.  

In this study, we aimed to reveal common respiratory viral pathogens with severe 

pneumonia admitted to the ICU including CAP, healthcare-associated pneumonia 
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(HCAP), and also HAP, in a longer period of time. In addition, we aimed to 

analyze clinical impact of such detection. 
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MATERIALS AND METHODS 

 

1. Study design and patients 

This study evaluated patients over the age of 19 with severe pneumonia admitted to 

a 22-bed medical ICU in a tertiary teaching hospital between January 2008 and 

December 2015. Patients’ respiratory specimens underwent RT-PCR for respiratory 

viral pathogens when they did not respond to empirical antibiotics or when 

radiological findings suggested viral pneumonia.  

The multiplex respiratory viral RT-PCR kit of our institution detected 12 

respiratory viral pathogens using a combined method of RT-PCR and 

electrophoresis from 2007 to 2014 (RV12; Seegene, Seoul, South Korea), and 16 

pathogens using multiplex real-time PCR from 2015 until now (RV16; Seegene, 

Seoul, South Korea). However, due to national medical insurance policy in South 

Korea, only 8 pathogens were reported to the attending physicians. Reported 

respiratory viruses were: influenza A, influenza B, parainfluenza 1, parainfluenza 

2, parainfluenza 3, RSV A, RSV B, and adenovirus.  

Type of sampling for the RT-PCR was decided according to the attending 

physician, which included invasive (bronchoalveolar lavage [BAL]) and 

noninvasive (nasopharyngeal swab, sputum, or endotracheal aspirate) methods. 

Patients with detected viral pathogen were included in the analysis.  

This study was conducted in accordance with the amended Declaration of Helsinki. 

It was reviewed by the local institutional review board (protocol number: H-1603-
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106-750). The informed consent was waived because all data were de-identified 

before starting the analysis. 

 

2. Variables and data collection 

Baseline characteristics such as age, gender, Acute Physiology and Chronic Health 

Evaluation II (APACHE II) score, Charlson Comorbidity Index (CCI), and 

underlying pulmonary conditions were investigated. Laboratory results including 

C-reactive protein and procalcitonin closest but not after the respiratory viral RT-

PCR were included in the analysis. Microorganisms were considered as pathogens 

when blood cultures, respiratory tract specimen cultures, or urine pneumococcal 

antigens showed positive results. It was considered as a coinfection if both virus 

and bacteria were detected. Clinical outcomes including hospital days, ICU days, 

change of management, and in-hospital mortality were analysed. Causes of in-

hospital mortality were also obtained retrospectively from the medical records. 

 

3. Definition 

Pneumonia was diagnosed by the attending physician, with combination of new 

lung infiltrate plus clinical evidence including the new onset of fever, purulent 

sputum, leukocytosis, and decline in oxygenation (15). It was divided into CAP, 

HCAP, and HAP, according to the American Thoracic Society and Infectious 

Disease Society of America guidelines (15, 16). Underlying chronic lung disease 

included chronic obstructive pulmonary disease (COPD), asthma, bronchiectasis, 
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and pneumoconiosis (17-19).  

 

4. Statistical analysis  

Patients with proven respiratory viral pathogen were described. Categorical 

variables were reported as number and percentage, and continuous variables were 

reported as median and interquartile range (IQR) or mean and standard deviation 

(SD), considering their type of distribution. Viral pathogens according to the period 

of detection were illustrated. Furthermore, patients with viral infection were 

divided into two groups: with and without bacterial coinfection. They were 

compared considering baseline characteristics, laboratory results, and clinical 

outcomes. Virus detection rate according to categories of pneumonia or types 

respiratory samplings were compared as well. All statistical analyses and graphing 

were performed using SPSS software (version 22.0; SPSS Inc., Chicago, IL) and 

Prism 5 software (GraphPad software, San Diego, CA). 
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RESULTS 

Baseline and clinical characteristics 

During the 8-year study period, 2,347 patients admitted to the medical ICU due to 

severe pneumonia. Among them, 519 patients underwent RT-PCR for respiratory 

viruses suspecting viral pathogen. Total of 69 patients had positive results from the 

RT-PCR (Figure 1).  

 

 

Figure 1. Flowchart of patient selection. 
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The patients had a mean age of 62.3 years, with 82.6% of male predominance 

(Table 1). The mean APACHE II score was 27.23, and the median CCI was 2. 

HCAP was the most common  

 

Viral pathogen 

Among the 69 patients, RSV A was the most common viral pathogen, followed by 

influenza A, parainfluenza 3, RSV B, adenovirus, influenza B, and parainfluenza 1 

(Table 2). Influenza A/B and RSV A were more commonly detected after the year 

2012, and parainfluenza 3 was not detected after the year 2013. The other 

pathogens did not show much predominance over a certain period of time (Figure 

2). Detection rate of RT-PCR for respiratory viral pathogens differed according to 

the tested season. The rate was highest during the winter seasons including 

February (35.6%) and January (26.7%), while it was lower in September (2.5%) 

and May (2.7%). Details are shown in Figure 3. 

Detection of viral pathogen led to change in patient management in 33.3% of 

patients (Table 3). Twelve patients (17.4%) added antiviral therapy such as 

oseltamivir and ribavirin, while 3 (4.3%) patients decreased or stopped the use of 

immunosuppressant agents including steroids. Some patients stopped using 

antibiotics (2.9%), while others continued (2.9%) or extended (2.9%) the empirical 

use of antiviral agents. 

 

  



8 

Table 1. Baseline characteristics 
Variables  Values 
Age  62.30±15.79 
Gender, male  57 (82.6) 
APACHE II  27.23±9.55 
Charlson comorbidity index  2 (1–4) 
Pneumonia category   
 Healthcare-associated pneumonia 28 (40.6) 
 Community acquired pneumonia 24 (34.8) 
 Hospital acquired pneumonia 17 (24.6) 
Underlying condition   
 Hypertension 24 (34.8) 
 Recent chemotherapy 19 (27.5) 
 Hematologic malignancy 19 (27.5) 
 Solid organ malignancy 15 (21.7) 
 Immune suppressants 15 (21.7) 
 Diabetes mellitus 13 (18.8) 
 Chronic kidney disease 13 (18.8) 
 Arrhythmia 6 (8.7) 
 Liver cirrhosis 5 (7.2) 
 Chronic lung disease 5 (7.2) 
RT-PCR specimen   
 BAL fluid 61 (88.4) 
 Endotracheal aspirate 16 (23.2) 
 Sputum 10 (14.5) 
 Nasopharyngeal swab 6 (8.7) 
Laboratory results   
 C-reactive protein 15.53±9.52 
 BAL fluid segmented neutrophil 49.38±33.33 

 BAL fluid lymphocyte 
10.00 (3.00–

26.50) 
  BAL fluid CD4/CD8 ratio 0.87±0.63 

Values are shown as numbers (%), median (interquartile range), or mean±standard 
deviation. APACHE II, Acute Physiology and Chronic Health Evaluation II; RT-PCR, 
reverse transcription polymerase chain reaction; BAL, bronchoalveolar lavage



9 

manifestation, and HAP was the least. About 7% of the patients had underlying 
chronic lung disease. Most of the patients had undergone bronchoscopy to obtain 
BAL fluids, but noninvasive samplings were also not rare (i.e. endotracheal 
aspirate 23.2%, sputum 14.5%, and nasopharyngeal swab 8.7%). 
 

Table 2. Distribution of viral pathogen according to pneumonia categories 
Pneumonia categories Viral pathogen Values 
CAP (n = 24)   
 RSV A 8 (33.3) 
 Influenza A 8 (33.3) 
 Parainfluenza 3 3 (12.5) 
 RSV B 3 (12.5) 
 Influenza B 2 (8.3) 
 Adenovirus 1 (4.2) 
HCAP (n = 28)   
 RSV A 9 (32.1) 
 Influenza A 7 (25.0) 
 Parainfluenza 3 5 (17.9) 
 Adenovirus 3 (10.7) 
 RSV B  2 (7.1) 
 Parainfluenza 1 2 (7.1) 
 Influenza B 1 (3.6) 
HAP (n = 17)   
 RSV A  4 (23.5) 
 Parainfluenza 3 4 (23.5) 
 RSV B 4 (23.5) 
 Influenza A 3 (17.6) 
  Adenovirus 3 (17.6) 

Values are shown as numbers (%). Percentages (%) refer to percentages in each 
categories of pneumonia (i.e. CAP, HCAP, and HAP). AP, community acquired 
pneumonia; HCAP, healthcare-associated pneumonia; HAP, hospital acquired 
pneumonia; RSV, respiratory syncytial virus. 
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Figure 2. Detection of respiratory viruses according to each year. 

 

 

 

Figure 3. Detection rate of each viral pathogen according to year and month. 
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Table 3. Change in management after detection of viral pathogen 
Variables Values 
Addition of antiviral therapy 12 (17.4) 
Reduction or cessation of immunosuppressant 3 (4.3) 
Stop antibiotics 2 (2.9) 
Continue empirical antiviral therapy 2 (2.9) 
Extend duration of antiviral therapy 2 (2.9) 
Change antiviral agent 1 (1.4) 
Stop antiviral agent 1 (1.4) 
No change 46 (66.7) 

Values are shown as numbers (%). 
 

Bacterial coinfection 

Bacterial coinfection was detected in 27 patients, and they were compared against 

patients without coinfection (n = 42). The patients did not differ in age, gender, 

CCI, and APACHE II scores. Patients with bacterial coinfection had higher rates of 

underlying chronic lung disease, although the difference did not show statistical 

significance. BAL fluid analysis showed higher percentages of segmented 

neutrophils and lower percentages of lymphocytes in the coinfection group. 

Clinical outcomes such as hospital days, ICU days, and in-hospital mortalities did 

not show significant difference (Table 4).  

Specific pathogens of coinfection are described in Table 5. Influenza A was the 

most common viral pathogen, and Staphylococcus aureus was the most common 

bacterial pathogen of coinfection. However, specific types of viral and bacterial 

pathogens did not show significant correlation with one another. 
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Table 4. Comparison between patients with and without bacterial coinfection 

Variables 
 

With 
Coinfection  

n = 27 

Without 
Coinfection  

n = 42 
P 

Age  64.33±13.91 61.00±16.92 0.376 

Gender, male  20 (74.1) 37 (88.1) 0.134 

CCI  2 (1–4) 2 (1–4) 0.984 

APACHE II  29.74±9.66 25.62±9.24 0.084 

Pneumonia 
category     

 
Healthcare-associated 
pneumonia 11 (40.7) 17 (40.5) 0.999 

 
Community acquired 
pneumonia 10 (37.0) 14 (33.3) 0.799 

 
Hospital acquired 
pneumonia 6 (22.2) 11 (26.2) 0.781 

Chronic lung disease 4 (14.8) 1 (2.4) 0.073 

Laboratory 
results     

 C-reactive protein 16.97±10.97 14.58±8.45 0.342 

 Procalcitonin 0.75 (0.24–2.46) 0.69 (0.31–6.64) 0.999 

 
BAL fluid segmented 
neutrophil 70.36±25.91 38.89±31.96 0.002 

 
BAL fluid 
lymphocyte 7 (2.5–12.00) 17 (3–35.75) 0.026 

 
BAL fluid CD4/CD8 
ratio 0.54±0.55 0.98±0.62 0.100 

Hospital 
days  30 (19–50) 31.5 (22.75–

46.00) 
0.685 

ICU days  14.78±10.69 13.86±12.60 0.746 

In hospital 
mortality     

 Overall 17 (63.0) 25 (59.5) 0.775 

  Pneumonia related 12 (44.4) 16 (38.1) 0.600 

Values are shown as numbers (%), median (interquartile range), or mean±standard 
deviation. CCI, Charlson Comorbidity Index; APACHE II, Acute Physiology and Chronic 
Health Evaluation II; ICU, intensive care unit; BAL, bronchoalveolar lavage 
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Table 5. Pathogens of coinfection 
Category Pathogen Values 
Virus   
 Influenza A 11 (40.7) 
 RSV A  7 (25.9) 
 Parainfluenza 3 4 (14.8) 
 Adenovirus 3 (11.1) 
 RSV B  2 (7.4) 
 Influenza B 1 (3.7) 
   
Bacteria   
 MSSA 4 (14.8) 
 MRSA 4 (14.8) 
 Enterococcus faecium 4 (14.8) 
 Klebsiella pneumoniae 4 (14.8) 
 IRAB 2 (7.4) 
 Pseudomonas aeruginosa 2 (7.4) 
 Escheria coli  1 (3.7) 
 Klebsiella oxytoca 1 (3.7) 
 Staphylococcus epidermidis 1 (3.7) 
 Streptococcus viridans 1 (3.7) 
 Corynebacterium striatum 1 (3.7) 
 Moraxella catarrhalis 1 (3.7) 
  Stenotrophomonas maltophilia 1 (3.7) 

Values are shown as numbers (%). MSSA, Methicilin susceptible Staphylococcus 
aureus, MRSA, Methicillin resistant Staphylococcus aureus, IRAB, Imipenem 
resistant Acinetobacter baumannii. 
. 

Detection rate of viral pathogens  

We compared the detection rate of respiratory viral pathogens according to 

different categories. When they were divided into three pneumonia categories 

(CAP, HCAP, and HAP), viral detection rate was significantly higher with CAP 
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(18.6%), and lower with HAP (9.1%). The details are described in Table 6.  

 

Table 6. Detection of viral pathogen according to each categories of pneumonia 

Categories 

Viral pathogen 

detected  

n = 69 

Viral pathogen not 

detected 

n = 451 

P 

Community acquired pneumonia 24 (18.6) 104 (81.4) 0.033 

Healthcare-associated pneumonia 28 (13.8) 175 (86.2) 0.789 

Hospital acquired pneumonia 17 (9.1) 171 (90.9) 0.032 

Values are shown as numbers (%). 

 

Furthermore, the patients were divided into groups according to their sampling 

types (invasive and noninvasive). Among the 69 patients, 36 of them underwent 

invasive respiratory specimen sampling (BAL), 8 patients retrieved viral pathogen 

from noninvasive sampling (endotracheal aspirate, nasopharyngeal swab, and 

sputum), and the remaining 25 patients underwent both types of sampling (Table 

7). Viral detection rate was the highest among the patients who had undergone both 

types of sampling (30.5%), and was the lowest among the patients who had 

undergone invasive sampling only (9.2%). Furthermore, among the 25 patients who 

had undergone both invasive and noninvasive samplings, only 7 patients obtained 

new information from invasive sampling: 8 patients had positive results from 

noninvasive specimens only, and 10 patients had same results of noninvasive and 

invasive samplings.  
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Table 7. Viral detection rates according to types of respiratory sampling 

Variables 
Viral pathogen 

detected 
n = 69 

Viral pathogen not 
detected 
n = 451 

P 

Invasive specimen only 36 (9.2) 354 (90.8) <0.001 
Noninvasive specimen only 8 (17.0) 39 (83.0) 0.430 
Both  25 (30.5) 57 (69.5) <0.001 

Values are shown as numbers (%). Both refer to both invasive and noninvasive 
specimens. 
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DISCUSSION 

In our study, we revealed viral pathogens from severe pneumonia patients admitted 

to the medical ICU over a longer duration (8 years) compared to previous reports, 

regardless of their pneumonia categories (CAP, HCAP, or HAP). Such detection 

rate was 13.3%, and led to change of management among one-third of patients. 

Bacterial coinfection rate was 39.1%, although the patients with coinfection did not 

show different clinical outcomes compared to patients without sole viral infection. 

This is the first adult study to reveal the rates of change in management among 

severe viral pneumonia patients. There were previous studies about children with 

respiratory illnesses, however, children have much higher rates of respiratory viral 

illnesses compared to adults and needs to be discussed separately (9, 20-22). 

Among the 23 patients with change in management, change regarding antiviral 

agents was the most common (n = 18). Currently, anti-influenza agents are the only 

antiviral agents used actively, and ribavirin is the only antiviral treatment option for 

non-influenza respiratory viruses (23). Our study results can help emphasize the 

development of novel antiviral agents for respiratory viruses. Apart from antiviral 

agents, respiratory viral detection in critically ill patients led to reduction or 

cessation of immunosuppressant in 3 patients. Use of high-dose steroids is known 

to be associated with higher mortality and longer viral shedding in influenza A 

patients (24). Therefore it can be helpful to reduce the use of immune modulating 

agents including steroids to improve patient outcome. Two other patients stopped 

using empirical antibiotics, and focused on respiratory viruses as pathogens. Long 

term use of antibacterial in viral pneumonia patients is known to increase the risk 
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of multidrug resistant pathogens and Clostridium difficile infection rather than to 

improve clinical outcomes (25, 26). Our study supports that detection of viral 

pathogens in severe pneumonia patients reduces unnecessary antibiotics. 

Viral detection rate was higher in CAP and lower in HAP. This further supports the 

recommendation to use empirical therapy against influenza during the winter 

seasons among hospitalized CAP patients (27). On the other hand, viral pathogen 

can be less considered in severe HAP patients as reported in our study (9.1%). This 

is the first study to report such difference. 

RSV was the most common pathogen of viral pneumonia. It is an important 

pathogen that can result in severe pneumonia, especially in the elderly (28, 29). 

Previous studies differed in detailed distribution of pathogens, but many have 

revealed common viral pathogens as influenza, parainfluenza, and RSV (13, 30, 

31). As shown in Table 2, the prevalence of each viral pathogen did not differ 

significantly among each pneumonia categories. Detection rate of each pathogen 

was the highest in winter seasons as described in a previous review (10). 

Considering the limited strategies for treating and preventing respiratory viruses 

other than influenza, such distribution of various pathogens can further emphasize 

development of novel antiviral agents and vaccines. 

Viral detection rate was highest in patients who had undergone both invasive and 

noninvasive samplings (n = 25), but only about 28% of patients benefited from 

further invasive samplings (n = 7). Noninvasive sampling was sufficient for the 

diagnosis of viral pathogen in the remaining 72% of the patients (n = 18). Details 

are shown in Table 8. Despite further studies are mandatory to announce the 
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clinical efficiency of invasive sampling in the settings of lower respiratory viral 

infection, potential harms of BAL in critically ill patients and low viral yield from 

BAL fluid should be thoroughly reviewed before the procedure. In addition, 

considering the recent preference of noninvasive sampling in the recent guideline 

for HAP, repeated noninvasive respiratory specimen could replace BAL in selected 

patients (15).  

 

Table 8. Patients with virus from both invasive and noninvasive samples 

Variables  Values 

New information from IS 7 (28) 

No additional information from IS 18 (72) 

 Same results as NIS 10 (40) 

 Negative results from IS 8 (32) 

Values are shown as numbers (%). IS, invasive sampling; NIS, noninvasive sampling. 

 

Our study has shown lower detection rates of respiratory viral pathogens compared 

to previous reports (30, 31). This may be due to the difference that we included 

HAP patients into analysis. Among 519 patients who underwent multiplex RT-PCR 

for respiratory viral pathogens, 188 (36.2%) of them were HAP patients. Detection 

rate was increased to 18.8% when only CAP patients were considered.  

Bacterial coinfection rate was similar with previous reports (11, 32). It further 

supports the fact that patients with viral infection should be carefully examined for 

any additional infection with bacteria. Common bacterial pathogens of coinfection 
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were common colonizers in the nasopharynx (33). However we failed to show 

significant difference in mortality. This is also similar to previous reports, which 

have shown comparable results between patients with and without bacterial 

coinfection (34). Such difference with bacterial coinfection should be further 

studied in the future.  

Our study has several limitations. First, this was a retrospective study performed in 

a single center. Second, we considered the detected microorganism as pathogens, 

and could not rule out bystanders. Third, multiplex RT-PCR of our center included 

only 8 viral pathogens, and did not include others including enterovirus or 

rhinovirus. 

In conclusion, detection of viral pathogens in severe pneumonia can lead to 

significant change in clinical management. Such detection can be done by 

noninvasive sampling in many cases. Non-influenza respiratory viruses were 

common in all three pneumonia categories; therefore further studies are warranted 

for novel antiviral agents for non-influenza respiratory viruses. 
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중증 바이러스 폐렴의 역학 및 임상 양상 

국문 초록 

김형준 

의과대학 임상의과학과 석사 과정 

서울대학교 

 

서론: 호흡기 바이러스는 중증 폐렴의 중요한 원인이다. 원인 바이러스

에 대한 정확한 역학조사는 물론, 이러한 바이러스 검출이 임상적으로 

어떠한 영향을 미치는지 알아보는 것이 필요하다. 본 연구는 중증 폐렴

으로 인해 중환자실에 입실한 환자들을 대상으로 하여 원인 바이러스들

을 살펴보고 이들의 임상적 의미를 알아보고자 하였다. 

방법: 2008년 1월부터 2015년 12월까지 내과계 중환자실에 입실한 폐

렴 환자들을 분석하였다. 해당 환자가 바이러스 폐렴을 앓고 있을 것으

로 추측이 되면, 담당 의사들은 역전사효소중합효소연쇄반응을 이용하여 

8가지의 호흡기 바이러스에 대한 검사를 시행하였다. 환자들의 기저 질

환, 각종 검사 결과, 그리고 재원 기간이나 사망률 같은 임상 양상들을 

분석하였다. 

결과: 8년의 기간 동안 2,347명의 환자들이 내과계 중환자실에 폐렴으

로 입실하였고, 그 중에서 519명의 환자에서 호흡기 바이러스 감염이 
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의심되어 역전사효소중합효소연쇄반응을 시행하였다. 그 중에서 69명이 

바이러스 양성 결과를 보였다. 겨울에 더 많이 검출되는 계절성을 보였

으며, 그 중에서 호흡기세포융합바이러스가 가장 흔했다. 원인 바이러스

에 따른 임상 양상 및 검사 결과를 비교해 보았으나 큰 차이는 없었으

나, 원인 바이러스를 검출한 뒤에 그 검출 결과가 임상 결정에 영향을 

미치는 경우는 33.3%로 적지 않았다. 27명(39.1%)의 환자에서 바이러

스와 동반된 세균 감염이 있었으나, 특정한 바이러스가 특정 세균과의 

연관성을 보이지는 않았다. 

결론: 중증 폐렴에서 호흡기 바이러스의 검출률은 드물지 않고, 그러한 

검출은 많은 경우에서 임상 결정에 영향을 줄 수 있다. 

주요어: 폐렴, 바이러스, 중환자, 역전사효소중합효소연쇄반응 

학  번: 2015-22246 
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