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Abstract

We aimed to analyze the distribution of respiratory pathogens(RP) detected by a multiplex PCR-based method (BioFire Diagnostics, USA) among patients with 
suspected respiratory tract infections (RTI) and to evaluate the demographic, clinical and radiological characteristics of infected individuals . RP were detected in 
1621/6376 (25.4%) of the samples in the years 2018-2020. Rhinovirus/enterovirus (RV/EV) were the most commonly detected pathogens (38.1%) followed by in-
fluenza A and B viruses (21%) and parainfluenza virus (PIV) (9.5%). Single pathogen was detected in 1361 (84%) and multi pathogens in 260 (16%) of 1621 samples. 
At least one comorbidity was present in 379 (30.5%) of the patients. Fever was the most common sign followed by cough and dyspnea. Thorax CT was present 
in 426 of 1243 RP positive patients (34.3%). Any radiological findings was found significantly related for a specific pathogen. No medication was given to 52.9% 
whereas antibiotics in 35.7% and antivirals in 3.8% of the patients. Film Array panel as a multiplex PCR test is not used rationally in our hospital and results were 
not dramatically improve management of RTI. A better communication between clinician and microbiologist is required for efficient use of laboratory and rational 
use of antimicrobials.
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Evaluación del panel BioFire Filmarray para patógenos respiratorios: un análisis demográfico y clínico en Estambul, 
Turquía

Resumen
Nuestro objetivo fue analizar la distribución de patógenos respiratorios (RP) detectados por un método basado en PCR multiplex (BioFire Diagnostics, EE. UU.) 
entre pacientes con sospecha de infecciones del tracto respiratorio (ITR) y evaluar las características demográficas, clínicas y radiológicas de los individuos infec-
tados. Se detectaron RP en 1621/6376 (25,4%) de las muestras en los años 2018-2020. Los rinovirus/enterovirus (RV/EV) fueron los patógenos detectados con 
mayor frecuencia (38,1 %), seguidos de los virus de la influenza A y B (21 %) y el virus de la parainfluenza (PIV) (9,5 %). Se detectó un solo patógeno en 1361 (84%) 
y múltiples patógenos en 260 (16%) de 1621 muestras. Al menos una comorbilidad estaba presente en 379 (30,5%) de los pacientes. La fiebre fue el signo más 
frecuente seguido de tos y disnea. La TC de tórax estuvo presente en 426 de 1243 pacientes positivos para RP (34,3%). Cualquier hallazgo radiológico se encontró 
significativamente relacionado con un patógeno específico. No se administró medicación al 52,9%, mientras que al 35,7% se le administraron antibióticos y al 3,8% 
antivirales. El panel Film Array como una prueba de PCR multiplex no se usa racionalmente en nuestro hospital y los resultados no mejoraron drásticamente el ma-
nejo de las ITR. Se requiere una mejor comunicación entre el médico y el microbiólogo para el uso eficiente del laboratorio y el uso racional de los antimicrobianos.
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Introduction

Respiratory tract infections (RTI) are one of the leading cau-
ses of morbidity and mortality worldwide. Lower RTIs were 
reported to be the fourth most common cause of death, cau-
sing approximately 3 million deaths in 20191. Most deaths 
occur in children younger than 5 years of age, elderly, and 
patients with suppressed immune systems.

The majority of RTIs are caused by a viral pathogen. Since the 
laboratory diagnosis of viral infections is difficult, the diag-
nosis is largely based on the clinical signs and symptoms of 
the patients2. However, symptoms such as sore throat, na-
sal discharge, cough, wheezing, shortness of breath, sputum 
and nasal congestion are not specific for a single pathogen 
and can also be seen in both viral and bacterial infections3. 
In addition, atypical microorganisms which are responsible 
for 30% of pneumonia cases are difficult to isolate in routine 
culture plates4. Factors such as nonspecific symptoms of RTIs 
and limited use of rapid and sensitive diagnostic tests lead 
clinicians to start empirical antibiotic therapy. However, un-
necessary use of antibiotics not only has a negative impact 
on health expenses, but also leads to increased antibiotic re-
sistance2,5,6. This situation is especially critical for Turkey, whe-
re is known to have the highest daily dose of antibiotic usage 
for every 1000 people per day in the world7. 

Diagnostic systems for detecting infectious agents ideally 
should provide fast, sensitive, specific and reproducible re-
sults while minimizing the need for special laboratory equi-
pment and qualified technicians. The introduction of mole-
cular tests has made the detection of a broad spectrum of 
respiratory tract pathogens fast, sensitive and easy to imple-
ment, thus making laboratory diagnosis more effective in cli-
nical patient management8. Therefore, multiplex PCR-based 
respiratory panels are becoming more and more common in 
microbiology laboratories. 

We had two main objectives in this study: first, detailed retro-
spective analysis of the respiratory tract panel results per-
formed in three years to reveal the positivity rates of viral 
agents, and their distribution according to different age 
groups, seasons and in coinfections, second: .to reveal the 
detailed characteristics of the patients such as demographic 
features ,whether the patients were followed as outpatients 
or inpatients, symptoms accompanying the test requests, 
radiological findings at diagnosis, comorbidities, prognosis 
and the agents used in the treatment.

Material and Methods

Study population and laboratory analysis
This retrospective study was conducted at Marmara Universi-
ty Pendik Training and Research Hospital in Istanbul, Turkey. 

Detection of respiratory pathogens 
Nasopharyngeal specimens from patients with suspected RTI 
were tested with the BioFire FilmArray Respiratory Panel (RP) 
(BioFire Diagnostics, Inc., Salt Lake City, UT, USA) and results 

obtained between January 1, 2018 to October 31, 2020 were 
analyzed. This Panel is a fully automated multiplexed PCR te-
chnique that detects 14 viral agents: adenovirus (AdV), coro-
naviruses (CoV) (OC43, NL63, 229E, HKU1), influenza A (Flu 
A) (H1, H1-2009, H3), influenza B (Flu B), human metapneu-
movirus (hMPV), parainfluenza (PIV) 1–4, human rhinovirus/
enterovirus (RV/EV), respiratory syncytial virus (RSV), and 3 
bacterial agents; Mycoplasma pneumoniae, Chlamydophila 
pneumoniae and Bordetella pertussis. 

Nasopharyngeal swab samples were collected using a dacron 
swab from respiratory tract infection suspected patients and 
transported to the laboratory in Carry Blair transport me-
dium. Samples were included in the study as soon as they 
were accepted in the laboratory. The samples were stored at 
+4 °C until they studied, during test preparation. Nucleic acid 
purification occurs in the first three blisters of the pouch. The 
sample is lysed by agitation (bead beating) and the liberated 
nucleic acid is captured, washed and eluted using magnetic 
bead technology. The purified nucleic acid solution is com-
bined with a preheated master mix for multiplex PCR. The 
BioFire Software controls the operation of the BioFire Mo-
dule, collects and analyzes data, and automatically generates 
a test report at the end of the run. The entire process takes 
about an hour. Two process controls are included in each 
pouch: The RNA Process Control assay targets an RNA trans-
cript from the yeast Schizosaccharomyces pombe. A positive 
control result indicates that all steps carried out in the BioFire 
RP pouch were successful. The PCR2 Control assay detects 
a DNA target that is dried into wells of the array along with 
the corresponding primers. A positive result indicates that 
2nd stage PCR was successful. Both control assays must be 
positive for the test run to pass. 

The BioFire Software evaluates the DNA melting curve for 
each well of the 2nd stage PCR array to determine if a PCR 
product was present in that well. If the melt profile indicates 
the presence of a PCR product, then the analysis software 
calculates the melting temperature (Tm) of the curve. The Tm 
value is then compared against the expected Tm range for 
the assay. For most organisms detected by the BioFire RP, the 
organism is considered to be detected if a single correspon-
ding assay is positive. 

Demographic data and clinical analysis
Patient information such as gender, age, admission date and 
admission type (outpatient or inpatient) were obtained from 
the digital laboratory information system. Medical records 
were reviewed for the clinical features including symptoms 
and signs (the presence of fever (>37.5°C), cough, dyspnea, 
sputum, and nasal discharge), immune-competence status, 
comorbidities, treatments, and post-treatment prognosis. Im-
mune-competence was evaluated based on clinical data such 
as clinical diagnosis (malignancies, organ transplantation, HIV 
infection), inpatient service (oncology, hematology, transplant 
unit), use of immunosuppressive agents (antineoplastic agents 
or long-term high-dose corticosteroid therapy). Antibiotics 
and antivirals given to the patients were recorded and efficacy 
of treatment was evaluated by clinical outcome.
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Radiological analysis
Chest computed tomography (CT) results were analyzed for 
the patients who found to be positive by RP. Image analysis 
was done using PACS (Picture Archiving and Communication 
System) workstation (INFINITT Healthcare Co., Ltd). Two ra-
diologists blindly reviewed CT findings for the presence of 
ground glass opacity, consolidation, pleural effusion, me-
diastinal lymphadenopathy, bronchiectasis, peribronchial 
thickening, and tree-in-bud pattern. These were recorded by 
reaching a consensual diagnosis.

Statistical analysis
Statistical analysis was performed using Microsoft Office Ex-
cel 2016 (Redmond, WA, USA) and SPSS version 20.0 (SPSS 
Inc., Chicago, IL, USA). Pearson chi-square test or Fisher’s 
exact test was used for comparison of categorical variables. 
The results were considered statistically significant when the 
p value was <0.05.

Results

In this retrospective study, a total of 6376 nasopharyngeal 
specimens obtained in the period January 1, 2018 and Octo-
ber 31, 2020 were examined. Respiratory pathogens were de-
tected in 25.4% (1621/6376) of the samples (Table 1). Positivi-
ty rate was 27.2% for pediatric and %23.5 for adult patients.

Annual distribution of respiratory pathogens is given in Table 
2. RV/EV were the most commonly detected pathogens (726, 
38.1%) followed by influenza viruses (A and B) (400, 21%) and 
PIV (181, 9.5%). All the pathogens except influenza viruses 
and coronaviruses were significantly more common in pa-
tients under 18 years of age.

Single pathogen was detected in 1361 of 1621 samples whe-
reas there were two types of pathogens in 240 samples, 3 
types of pathogens in 18 samples and 4 pathogens in 2 sam-
ples (Table 3). The most common combination was RV/EV 
and PIV combination (18.3%, 49/260). Multi pathogens were 
detected in 2.5% (75/3040) of the samples from adults and in 
5.5% (185/3336) of samples from pediatric patients (p<0.05).

Demographic and clinical characteristics of 1243 RP positive 
patients for 2018 and 2019 were given in Table 4. Majority 
of the patients (59.4%) was younger than 18 years old, the 
median age was 7 years (IQR: 1-42) and 46.7 % were fema-
le. At least one comorbidity was present in 379 participants 
(30.5%). The most common comorbidity was hypertension 
(99/379). In 348 (28%) patients an immunosuppressive con-
dition existed. Fever was the most common sign followed by 
cough and dyspnea. Fever most commonly observed in pa-
tients with AdV and Flu A (42.6% and 42.1%, respectively) and 
dyspnea was observed at the highest rate in Flu A and CoV 
cases (data not shown). Hospitalization was recorded in 653 
(52.5%) of patients and 23 died (1.9%). 

Monthly distribution of respiratory pathogens for 1243 posi-
tive patients for 2018 and 2019 was given in Figures 1 and 2, 
respectively. RV/EV as the most common pathogens peaked 
3-4 for times in a year. PIV peaked in the summer months and 
remained high in the second half. Influenza A positivity was 
significantly higher in January and December whereas Influen-
za Flu B peaked in February in 2018 and in April/May in 2019.

Thorax CT imaging was present in 426 of 1243 patients 
(34.3%) who was FilmArray RP positive in 2018 and 2019. 
While 101 (8.1%) of them had normal radiological findings, 
pathological findings were detected in 325 (26.1%) patients. 
The most common CT finding was ground glass appearance 
(in 242 patients, 56.8%). Any radiological findings were found 
significantly related to a specific pathogen (p>0.05). 

Antimicrobial agents were prescribed in 585 of 1243 (47%) 
RP positive patients (Table 5a). Antibiotics were given in 
35.7% , antivirals in 3.8% and antibiotic- antiviral combina-
tion in 7.6% of the patients. As seen in Table 5b an antibiotic 
was prescribed in 73.2% hospitalized patients and 23.8% of 
outpatients. In 74.6% of outpatients were not given any anti-
microbials despite Film Array positivity.

Discussion

Epidemiological surveillance is essential to improve diagnosis, 
treatment, and prognosis in RTIs. This study examines the rela-
tionship between demographic, clinical, and radiological cha-
racteristics of patients having respiratory tract symptoms and 
presents epidemiological data and the seasonal dynamics of 
respiratory pathogens. The results of Biofire FilmArray Respi-
ratory Panel for the years 2018-2020 and characteristics of the 
patients tested positive for the years 2018- 2019 followed in 
the Marmara University Pendik Training and Research Hospital 
are discussed. The overall test positivity rate of 25.4% (1621 
of 6376 samples ) for 3 years was lower than previous studies 
that reports 30-80% test positivity9–14. We might speculate that 
patient selection was not appropriate or sampling the material 
was not optimal since transport of the samples and perfor-
ming the test in the laboratory were done as indicated by ma-
nufacturer in a standardized manner. Persistent low positivity 
for 3 consecutive years and no improvement for increasing the 
yield of the test might also be related with inadequate com-
munication between the microbiologists and the clinicians. 

For 6376 specimens send 2018-2020, RV/EV was the most 
commonly detected pathogens (38.1%) followed by influenza 
viruses (21%). The percentage of influenza viruses was higher 
in adults whereas RV/EV was the most common pathogen in 
children consistent with other studies9,13,14. RSV was detected 
in 9.3% of children as the 4th common pathogen after RV/EV, 
PIV, and influenza viruses in our study where as in other stu-
dies RSV was the most common pathogen in children8 ,15–17.
In 260 of 6376 (4.1%) samples there were more than one type of 
pathogen accounting 16% of all positive samples (260/1621). 
Multi-pathogen detection rates in adults reported as 8.7-
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15.9% while this rate went up to 27% in pediatric patients15-21. 
RV/EV and PIV was the most common multi pathogens in our 
group as shown previously9,15,19,22. The clinical significance of 
multi-pathogenic infections is not clear in terms of disease se-
verity and hospital stay. Immunodeficiency, high viral exposu-
re, or an immature immune system can cause higher levels of 
viral replication and prolonged viral positivity in children 11,15,16. 
Studies have shown that viral RNA can still be detected posi-
tive 4-5 weeks after an RV/EV infection23, and that the most 
common virus detected in asymptomatic children is RV/EV24.

In 348 of 1243(28%) positive patients there was an immu-
nosuppressive condition. The distribution of pathogens in 
immunocompromised patients was not different from other 
patients. There are many cases showing that hMPV infections 
are more severe in immunocompromised patients, and that 
immunosuppression in most of these patients is due to an 
underlying hematological malignancy25–27. When the clinical 
data of 17 hMPV cases in our immunocompromised patients 
were analyzed, 8 had hematological malignancies and RTI re-
lated deaths were not recorded in any of them. 

Table 1. The results of the FilmArray RP for 2018-2020

2018 2019 2020 TOTAL

<18 age 
(n/%)

≥18 age 
(n/%) 

Total (n/%)
<18 age 

(n/%)
≥18 age 

(n/%) 
Total (n/%)

<18 age 
(n/%)

≥18 age 
(n/%) 

Total (n/%)
<18 age 

(n/%)
≥18 age 

(n/%) 
Total (n/%)

N
eg

at
iv

e

1313 (73.6) 734 (79.1) 2047 (75) 864 (76.4) 997 (76.2) 1861 (76.3) 252 (59.9) 595 (74) 847 (69.1) 2429 (72.8) 2326 (76.5) 4755 (74.6)

Po
si

tiv
e

471 (26.4) 194 (20.9) 665 (25) 267 (23.6) 311 (23.8) 578 (23.7) 169 (40.1) 209 (40.1) 378 (30.9) 907 (27.2) 714 (23.5) 1621 (25.4)

To
ta

l

1784 (65.8) 928 (34.2) 2712 (100.0) 1131 (46.4) 1308 (53.6) 2439 (100.0) 421 (34.4) 421 (34.4) 1225 (100.0) 3336 (52.0) 3040 (48.0) 6376 (100.0)

Table 2. Distribution of respiratory pathogens according to the years

2018 2019 2020 Total

PATHOGENS
<18 age 

(n/%)
≥18 age 

(n/%) 
Total 
(n/%)

<18 age 
(n/%)

≥18 age 
(n/%) 

Total 
(n/%)

<18 age 
(n/%)

≥18 age 
(n/%) 

Total 
(n/%)

<18 age 
(n/%)

≥18 age 
(n/%) 

Total 
(n/%)

P value

RV/EV
257 

(78.8)
69 

(21.2)
326 

(41.9)
143 

(59.1)
99 

(40.9)
242 

(35.3)
98 

(62.0)
60 

(38.0)
158 

(35.8)
498 

(69.0)
228 

(31.0)
726 
(38.)

p=0.019

Flu A
21 

(36.8)
36 

(63.2)
57 (7.3)

30 
(20.7)

115 
(79.3)

145 
(21.2)

27 
(26.0)

77 
(74.0)

104 
(23.6)

78 
(25.0)

228 
(75.0)

306 
(16.1)

p<0.001

PIV
97 

(88.2)
13 

(11.8)
110 

(14.1)
38 

(62.3)
23 

(37.7)
61 (8.9) 5 (50.0) 5 (50.0) 10 (2.3)

140 
(77.0)

41 
(23.0)

181 
(9.5)

p<0.001

RSV
46 

(70.8)
19 

(29.2)
65 (65)

20 
(35.1)

37 
(64.9)

57 (8.3)
37 

(68.5)
17 

(31.5)
54 

(12.2)
103 

(59.0)
73 

(41.0)
176 
(9.2)

p=0.044

CoV
25 

(54.3)
21 

(45.7)
46 (5.9)

24 
(34.8)

45 
(65.2)

69 
(10.1)

8 (29)
22 

(71.0)
30 (7.0)

58 
(40.0)

88 
(60.0)

145 
(7.7)

p=0.09

AdV
51 

(83.6)
10 

(16.4)
61 (7.8)

30 
(75.0)

10 
(25.0)

40 (5.8)
16 

(59.3)
11 

(40.7)
27 (6.1)

97 
(76.0)

31 
(24.0)

128 
(6.7)

p=0.27

Flu B
11 

(34.4)
21 

(65.6)
32 (4.1)

15 
(78.9)

4 (21.1) 19 (2.8)
11 

(25.6)
32 

(74.4)
43 (9.8)

37 
(39.0)

57 
(61.0)

94 (4.9) p<0.001

hMPV
15 

(62.5)
9 (37.5) 24 (3.1)

20 
(57.1)

15 
(42.9)

35 (5.1) 3 (27.3) 8 (72.7) 11 (2.5)
38 

(54.0)
32 

(46.0)
70 (3.7) p<0.04

B. pertussis
24 

(82.8)
5 (17.2) 29 (3.7) 6 (85.7) 1 (14.3) 7 (1.0) - - -

30 
(83.0)

6 (17.0) 36 (1.9) -

M. pneumonide
24 

(92.3)
2 (7.7) 26 (3.3) 5 (62.5) 3 (37.5) 8 (1.2) 1 (50.0) 1 (50.0) 2 (0.5)

30 
(83.0)

6 (17.0) 36 (1.9) -

C. pneumonide 1 (50.0) 1 (50.0) 2 (0.3) 1 (62.5) 1 (50.0) 2 (0.3)
1 

(100.0)
0 (0.0) 1 (0.2) 3 (60.0) 2 (40.0) 5 (0.3) -

Total
572 

(74.0)
206 

(48.0)
778 

(100.0)
332 

(48.0-9
353 

(52.0)
685 

(100.0)
207 

(47.0)
233 

(53.0)
440 

(100.0)
1111 
(58.0)

792 
(42.0)

1903 
(100.0)

-

Adv: adenovirus, CoV: coronavirus, RV/EV: rhino/enterovirus, hMPV: human metapneumovirus, Flu A: influenza A virus, Flu B: influenza B virus, RSV: respiratory 
syncytial virus, PIV: parainfluenza virus
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Table 3. Distribution of microorganisms according to the number of pathogens in positive samples

Positivity
RV/
EV

Flu A PIV RSV CoV AdV Flu B hMPV B. pertussis M. pneumonide C. pneumonide
Total (No. of pathogens 

/ No. of specimens)

+1 554 257 119 109 94 71 73 42 20 19 4 1361/1361

+1 160 45 56 63 39 48 17 25 12 14 1 480/240

+3 13 4 7 3 12 9 4 3 4 3 0 54/18

+4 - - 1 1 1 2 1 2 - - - 8/2

Total 727 306 182 175 145 128 94 70 36 36 5 1903/1621

Adv: adenovirus, CoV: coronavirus, RV/EV: rhino/enterovirus, hMPV: human metapneumovirus, Flu A: influenza A virus, Flu B: influenza B virus, RSV: respiratory 
syncytial virus, PIV: parainfluenza virus

Table 4. Demographic and clinical characteristics of patients for 2018-2019 

Demographic and Clinical 
Characteristics

2018 (n=665) 2019 (n=575) Total (n=1243) P value

Gender n (%)

Female 317 (47.7) 263 (45.5) 580 (46.7)
p=0.445

Male 348 (52.3) 315 (54.5) 663 (53.3)

Age n (%)

<18 471 (70.9) 267 (46.2) 738 (59.4)

p<0.001
18-44 92 (13.8) 121 (20.9) 213 (17.1)

45-64 59 (8.9) 100 (17.3) 159 (12.8)

≥65 43 (6.4) 90 (15.6) 133 (10.7)

Age, median (IQR) 3 (0-24) 24 (3-56) 7 (1-42) p<0.001

Admission type n (%)

Outpatient 400 (60.2) 253 (43.8) 653 (52.5)
p<0.001

Inpatient 265 (39.8) 325 (56.2) 590 (47.5)

Comorbidity n (%)

Yes 187 (28.1) 192 (33.2) 379 (30.5)
p=0.052

No 478 (71.9) 386 (66.8) 864 (69.5)

Immunosuppression n (%)

Yes 138 (20.8) 210 (36.3) 348 (28.0)
p<0.001

No 527 (79.2) 368 (63.7) 895 (72.0)

Symptoms and signs n (%)

Fever 188 (51.6) 235 (63.2) 423 (57.5)

p=0.25

Cough 197 (54.1) 204 (54.8) 401 (54.5)

Sputum 75 (20.6) 106 (28.5) 181 (24.6)

Dyspnea 130 (35.7) 127 (34.1) 257 (35.0)

Nasal discharge 40 (11.0) 46 (12.4) 86 (11.7)

Prognosis n (%)

Death 6 (0.9) 17 (2.9) 23 (1.9)

Survival 659 (99.1) 561 (97.1) 1220 (98.1)
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Fever and cough were the most common symptoms as indi-
cated previously 2,12,14. Thorax CT imaging was present in 426 
of 1243 positive patients (34.3%) while 101 (8.1%) of them 
had normal radiological findings. The most common CT fin-
ding was ground glass appearance (56.8%). Any radiological 
findings was found significantly related for a specific patho-
gen (p>0.05). Studies have already stated that most patients 
do not show a clear typical radiological pattern in viral RTI, 
imaging findings alone are insufficient for a definitive diag-
nosis, and CT can only be useful as an auxiliary test in the 
diagnosis32–34.

RV/EV positivity remained high for two years, and the hig-
hest peaks were reached in October 2018 and September in 
2019. This data is consistent with the literature reporting that 
although RV/EV continues to run in all seasons, it peaks in 
September with the onset of the school season and in the 
spring9,28,29. The first influenza cases were detected in Novem-
ber in both years, and Flu A was found to be significantly hig-
her in December and January compared to the other months 
of the year. Flu B, on the other hand, peaked in February in 
2018 and April in 2019, and was not detected in the period 
from June to December. These data indicate that Flu B tends 
to circulate slightly later than Flu A during the season. Finkel-
man et al. reported that for countries in the northern hemis-
phere Flu B peaked approximately 2 weeks after Flu A H1N1 

and 4 weeks after A H3N230. RSV and influenza viruses were 
coexisted in circulation with the highest frequency in Decem-
ber and January. Similarly, it has been shown that RSV peaks 
occur simultaneously with influenza viruses or shortly before 
the influenza season14,31.

The rapidity in test results availability to physicians is a key 
factor for determining changes in medical practice. Rational 
use of antibiotic and antivirals, shortening hospital stay, pro-
per isolation procedures related with molecular test results 
were confirmed in previous studies 11,35–39. In our study, a 
bacterial infection was confirmed in only 50 of 444 (11.2%) 
RP positive antibiotic receiving patients. Antiviral treatment 
was given in 47 RP positive patients who 44(93.6%) of them 
were influenza positive. We may suggest that antiviral usage 
is more rational than antibiotic usage in our hospital. 

As conclusion, our positivity rates are low compared to other 
studies and the reflection of the Film Array RP results in cli-
nical practice is not at the expected level. This low rate could 
be related with unnecessary test request without real clini-
cal indications and taking NFS sample require qualified per-
sonnel since viral agents can only be detected at the right 
time (symptomatic), from the right anatomical region (na-
sopharynx), in a sufficient amount of sample and theoreti-
cally these factors might increase the sensitivity of the test. 

  

Figure 1. Monthly distribution of respiratory pathogens for 1243 RP positive 
patients for 2018

Figure 2. Monthly distribution of respiratory pathogens for 1243 RP positive 
patients for 2019

Table 5a. Antimicrobial prescriptions for 1243 RP positive patients according to the RP type*

Flu A/B
(n=253)

Non-influenza viral 
pathogens

(n=916)

Bacterial pathogens
(n=74)

Total
(n=1243)

Antibiotics (n. %) 19 (4.3) 393 (88.5) 32 (7.2) 444 (35.7)

Antivirals (n. %) 44 (93.6) 3 (6.4) 47 (3.8)

Antibiotic/antiviral 
combination (n. %)

76 (80.8) 14 (14.9) 4 (4.3) 94 (7.6)

No antimicrobial (n. %) 114 (17.3) 506 (76.9) 38 (5.8) 658 (52.9)

*Clinical analysis was done for the years for the years 2018-2019
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Table 5b. Antimicrobial prescriptions for 1243 RP positive patients according 
to the administration type*

Antimicrobial 
prescriptions

Outpatient 
n=653

Inpatient 
n=590

Total 
n=1243

Antibiotics (n. %) 119a (26.8) 325b (73.2) 444 (35.7)

Antivirals (n. %) 18a (38.3) 29b (61.7) 47 (3.8)

Antibiotic/antiviral 
combination (n. %)

25a (26.6) 69b (73.4) 94 (7.6)

No antimicrobial (n. %) 491a (74.6) 167b (25.4) 658 (52.9)

a.b: Each subscript letter denotes a subset of Admission type categories 
whose column proportions do not differ significantly from each other at the 
.05 level. **Clinical analysis was done for the years for the years 2018-2019

On the other hand, 74.6% of RP positive outpatients were 
not given any antimicrobials whereas an antibiotic was pres-
cribed in 73.2% hospitalized patients. The analysis of the re-
sults showed us that the respiratory panel is not used wise-
ly and although test order is restricted in some situations 
determined by infectious diseases committee, the hospital 
automation system does not allow us to control the request 
strictly. We had meeting with the hospital management and 
explained that clinicians were not taking into account of the 
results of respiratory panel for prescribing drugs since there 
is no legal restriction in that area in Turkey. For hepatitis 
viruses and HIV, molecular results are mandatory for drug 
prescription, however this is not the case for respiratory 
pathogens. In Turkey, all the cost of the patients regarding 
diagnostic tests and treatment is covered by the government 
in government hospitals. A better communication between 
clinician and microbiologist might improve the efficiency of 
such an expensive test to monitor patients better and to use 
antimicrobials more rationally. 
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