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ABSTRACT 
 
Background: Pneumonia in children causes significant morbidity and mortality especially in those less than 5 years of age. 
Accuracy of multiplex diagnostic tests for rapid identification of microbial etiology is not well-established. This study was 
undertaken to determine the diagnostic accuracy of a pneumonia panel multiplex RT-PCR assay in the detection of respiratory 
pathogens among pediatric patients with pneumonia. 
 
 
Methodology: This retrospective analytic cross-sectional study included children less than 19 years old diagnosed with 
pneumonia between June 2022 to June 2023 with respiratory samples for bacterial culture and pneumonia panel multiplex RT 
PCR assay. 
 
 
Results: A total of 211 pediatric patients were included in the study. Of these, 72% were diagnosed with community acquired 
pneumonia, 95% of them had endotracheal aspirate specimens. Bacterial pathogens were detected in 131 patients (61%). Of 
the 172 patients who had positive detections, 51 (30%) had at least one antibiotic-resistant gene identified. There was moderate 
agreement between the two methods (72.51%, kappa = 0.4632). Pneumonia panel multiplex RT-PCR assay showed acceptable 
discriminative ability (0.74) with accuracy at 72.51% and high sensitivity (88.42%), but specificity was only 59.48%. Its use 
resulted to the escalation of antimicrobial therapy in 15% of patients.  
 
 
Conclusion: The pneumonia panel multiplex RT PCR assay is a valid diagnostic aid in the detection of respiratory pathogens 
for children with pneumonia given its good discriminative ability, high accuracy, and sensitivity.  
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INTRODUCTION 
Pneumonia is linked to significant morbidity 

and mortality. According to the World Health 
Organiza<on1, pneumonia is responsible for the 
deaths of 740, 180 children under the age of 5 in 
2019, accoun<ng for 14% of overall mortality in this 
age group. In Southeast Asia, the popula<on of the 
Philippines suffer from par<cularly high pneumonia 
mortality rates with 92.28 deaths per 100,000 
people. 2  Pneumonia is a leading cause of death in 
both under-5-year-old and older than 70-year-old 
popula<ons in the country, with 76 child deaths per 
100,000 children recorded in 2019.3 Furthermore, 
pneumonia was the second leading cause of 
mortality among Filipino children aged one to four 
years with the number of deaths caused by the 
disease approximately at 17%.3 

Diagnosis of pneumonia depends largely to 
clinical signs and symptoms. However, diagnos<c aids 
are recommended, especially for severe cases, to 
determine the e<ology and the need for an<bio<c 
treatment. Bacterial culture, though not 
recommended to be rou<nely done, is s<ll 
considered the gold standard in establishing 
diagnosis and for defini<ve an<bio<c therapy.4 
Challenges to u<lizing cultures include lengthy period 
for recovery and iden<fica<on of poten<al pathogens 
typically ranging from 48 to 96 hours, low yield, 
isola<on of colonizers and contaminants, as well as 
the impact of prior an<bio<c use limi<ng it clinical 
u<lity.5,6  

To address the limita<ons iden<fied with 
standard bacterial culture, rapid diagnos<c tests 
were developed for early and accurate iden<fica<on 
of microbial e<ology. The pneumonia panel mul<plex 
RT-PCR assay is a molecular device that can rapidly 
iden<fy viruses, bacteria and an<microbial resistance 
genes in sputum, tracheal aspirate and 
bronchoalveolar lavage specimens obtained from 
individuals with signs of a lower respiratory tract 
infec<on.6,7 It can iden<fy 15 typical bacteria (4 gram-
posi<ve and 11 gram-nega<ve), 3 atypical bacteria, 
and 9 viruses, along with 7 an<bio<c-resistant targets 

(1 for extended-spectrum β-lactamases (ESBLs), 5 for 
carbapenem-resistant Enterobacteriaceae (CRE), and 
1 for methicillin-resistant Staphylococcus aureus 
(MRSA) within one hour. Interna<onal studies have 
evaluated its poten<al for rapid determina<on of 
lower respiratory tract pathogens and aid in 
immediate targeted treatment, with sensi<vity 
ranging from 75 to 100% and specificity from 76.5 to 
100%, comparable to standard culture methods.7,8,9 
However, to our knowledge, a local comprehensive 
review of the pneumonia panel mul<plex RT-PCR 
assay’s accuracy, agreement with standard bacterial 
culture, and impact on an<bio<c therapy, especially 
among pediatric pa<ents, is currently lacking. This 
study, therefore, aims to determine the diagnos<c 
accuracy of the pneumonia panel mul<plex RT-PCR 
assay in detec<ng respiratory bacterial pathogens 
among pediatric pa<ents admi_ed for pneumonia in 
a ter<ary hospital. Furthermore, this study aims to 
iden<fy respiratory pathogens and an<bio<c 
resistance detected by both the pneumonia panel 
mul<plex RT-PCR assay and bacterial culture. It also 
seeks to determine the level of agreement between 
these two methods in the detec<on of respiratory 
pathogens. 

  
 

MATERIALS AND METHODS 
This is a retrospec<ve analy<c cross-sec<onal 

study that included all pediatric pa<ents, 0 to 18 
years of age, diagnosed with pneumonia of any type 
and severity at the Philippine General Hospital with 
respiratory samples sent for both pneumonia panel 
mul<plex RT-PCR assay and bacterial culture from 
June 1, 2022, to June 30, 2023. This diagnos<c 
accuracy study assessed the validity of the 
pneumonia panel mul<plex RT-PCR assay specifically 
for respiratory bacterial pathogens. Atypical 
organisms and viral pathogens were also iden<fied 
by the pneumonia panel mul<plex RT-PCR assay. 
However, they were not compared to viral or 
specialized cultures due to difficulty in isola<ng such 
organisms including the high cost, labor-intensive 
procedures, and lengthy <me to obtain results it 
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entails.10 Sample size was calculated using the 
formula for sensi<vity by Hajian-Tilaki.11 Parameters 
were based on a previous study8 specifying a 
sensi<vity of the pneumonia panel mul<plex RT-PCR 
assay equal to 98.50%, prevalence of pneumonia at 
65.70%, maximum marginal error of 5%, and alpha 
set at 0.05, a minimum of 35 pa<ents are needed.  

 

 
This study’s main focus is on the sensi<vity of the 

mul<plex assay to determine if it can be used for 
screening purposes (minimize false nega<ves); thus, 
for the sample size computa<on, this parameter was 
priori<zed instead of the specificity. Even if the 
minimum sample size was calculated, the researcher 
did a total enumera<on technique, a type of 
purposive sampling, wherein all eligible cases will be 
included in the study.  

Pa<ents who already received an<bio<cs before 
their specimen was collected, as well as those with 
underlying condi<ons like immunosuppression, 
malignancy, heart disease, or lung disease, were s<ll 
included in the study as long as they met the 
specified inclusion criteria. Pediatric pa<ents with 
lower respiratory tract specimen submi_ed for either 
the pneumonia panel mul<plex RT-PCR assay or 
bacterial culture only, those with nasopharyngeal 
specimens submi_ed, those with unavailable 
medical charts and invalid culture results (i.e. unfit or 
inadequate sample) were excluded.  
 The study followed the ethical considera<ons 
set out by the Declara<on of Helsinki, Na<onal Ethics 
Guidelines for Health Research and Data Privacy Act 
of 2012 and Good Clinical Prac<ce. It was approved 
by the University of the Philippines – Research Ethics 

Board (UPMREB). Permission was obtained from the 
Microbiology Department and Medical Records 
Sec<on prior to data collec<on with strict compliance 
to the Data Privacy Act of 2012. The study u<lized 
data gathered only from the Microbiology logbooks 
and review of pa<ents’ charts. There was no contact 
with the families of the par<cipants nor persons 
involved in the care of the pa<ent. Hence, a waiver 
for informed consent was requested from UPMREB 
since (1) the research procedures entail not more 
than minimal risk and anonymity can be maintained 
and informa<on is considered non-sensi<ve, (2) the 
waiver will not adversely affect the rights and welfare 
of the par<cipants, (3) the research cannot be 
prac<cably carried out without the waiver and (4) the 
par<cipants will be provided with addi<onal 
per<nent informa<on aier their par<cipa<on 
(whenever appropriate) in accordance to the 
Na<onal Ethical Guidelines for Health and Health 
Related Research 2017. There is no financial, 
professional or propriety conflict of interest in the 
conduct of this study.  

All informa<on was strictly kept confiden<al 
and no names of the par<cipants appeared in the 
data collec<on tools. A code was used and assigned 
to each pa<ent record.  A master list linking the code 
number and subject iden<ty was kept separately 
from the research data. Only primary inves<gators 
had access to the list. The completed data collec<on 
forms were compiled and collated in sealed brown 
envelope.  Data was encoded in a Microsoi Excel 
Sheet and saved in a password protected external 
hard drive. These were made available to the 
biosta<s<cian for data analysis.  

As part of the descrip<ve sta<s<cs to show 
the pa<ent’s characteris<cs, clinical data included 
age, gender, comorbidi<es, type of pneumonia, use 
of empiric an<bio<c and place of collec<on were 
extracted from the their electronic medical records. 
Pneumonia panel mul<plex RT-PCR results were 
obtained from the pneumonia panel logbook and 
bacterial culture results were obtained from the 
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respiratory culture logbook of the Microbiology 
Laboratory department.   

Data were encoded in MS Excel by the 
researcher. Stata MP version 17 soiware was used 
for data processing and analysis. Con<nuous 
variables were presented as median (interquar<le 
range/ IQR) due to the non-normal data distribu<on. 
Shapiro Wilk’s test was used to assess normality of 
data. Categorical variables were expressed as 
frequencies and percentages.  

Kappa sta<s<cs was used to determine the 
agreement between the results of the pneumonia 
panel mul<plex RT-PCR assay and bacterial culture in 
diagnosing pneumonia and detec<ng each specific 
pathogen. Kappa sta<s<cs was interpreted as 
follows: poor <0, slight 0-0.20, fair 0.21-0.40, 
moderate 0.41-0.60, substan<al 0.61-0.80, and 
almost perfect >0.80.12 Factors such as an<bio<c 
administra<on, <ming of sample collec<on, and the 
intrinsic proper<es of the organisms were not 
accounted for, as the study did not include subgroup 
analysis. 

To test for diagnos<c validity, bacterial culture 
served as the gold standard, and test results were 
considered as: (a) true posi<ve, if both pneumonia 
panel mul<plex RT-PCR assay (regardless if mul<ple 
detec<ons) and bacterial culture iden<fied the same 
organism, (b) false posi<ve, if pneumonia panel 
mul<plex RT-PCR assay but not bacterial culture 
detected an organism, (c) true nega<ve, if neither 
pneumonia panel mul<plex RT-PCR assay and 
bacterial culture detected an organism, and (d) false 
nega<ve, if bacterial culture but not pneumonia 
panel mul<plex RT-PCR assay detected an organism. 
Overall sensi<vity and specificity as well as sensi<vity 
and specificity for each bacterial pathogen were 
determined. 

A Receiver Opera<ng Characteris<c (ROC) 
curve was created for the computa<on of the 
discrimina<ve ability (based on Area Under the Curve 
or AUC) of the pneumonia panel mul<plex RT-PCR 
assay. The following diagnos<c accuracy parameters 
were also calculated: accuracy, sensi<vity, specificity, 

posi<ve predic<ve value, nega<ve predic<ve value 
and likelihood ra<os.  
 
DEFINITION OF TERMS 

1. Bacteriologically-confirmed pneumonia - 
pneumonia with presence of bacterial growth 
in culture regardless of colony forming units 
and hours of incubation, obtained from the 
final laboratory report.  

2. Pneumonia Panel Multiplex RT PCR result - 
results obtained from the pneumonia panel 
multiplex RT-PCR assay which is a molecular, 
multiplex device that identifies 15 typical 
bacteria, 3 atypical bacteria, 9 viruses and 7 
antibiotic resistance genes.  

3. Antibiotic Resistance Gene - detected by the 
pneumonia panel multiplex RT PCR assay that 
indicates resistance to either extended 
spectrum beta lactamases (ESBL) or 
carbapenemases (CRE) for gram negative 
isolates and resistance to methicillin for gram 
positive isolates. 

4. Antibiotic Resistance by culture - 
antimicrobial resistance identified on 
bacterial culture isolate. This would also 
include the antibiotic sensitivity pattern: 

(a) Mul<drug-resistant - non-
suscep<bility to at least one agent in 
three or more an<microbial 
categories 

(b) Extensively drug-resistant - non-
suscep<bility to at least one agent in 
all but two or fewer an<microbial 
categories 

(c) Pandrug-resistant - non-suscep<bility 
to all agents in all an<microbial 
categories 

5. Comorbidities - other illnesses at the time of 
pneumonia diagnosis based on medical 
charts: 

(a) Immunosuppression - any condition 
that weakens the immune system 
whether drug induced or due to 
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chronic diseases such as HIV, genetic 
disorders or malnutrition other than 
malignancy 

(b) Malignancy - any type of cancer either 
blood or solid organ tumors 

(c) Heart disease - any type of cardiac 
condition whether congenital or 
acquired  

(d) Lung disease - any type of respiratory 
condition other than pneumonia 

6. Type of pneumonia - pneumonia based on final 
diagnosis in medical charts 

(a) Community-acquired - signs and 
symptoms of lower respiratory tract 
infec<on present/acquired outside 
the hospital serng 

(b) Hospital-acquired - signs and 
symptoms of pneumonia developing 
aier at least 48 hours of 
hospitaliza<on; including ven<lator-
associated pneumonia with symptoms 
noted 48–72 hour incuba<on <me-
period aier endotracheal intuba<on  

7. Lower respiratory tract specimen - sputum, 
endotracheal aspirate or bronchoalveolar lavage 
specimen submi_ed and analyzed via bacterial 
culture and pneumonia panel mul<plex RT-PCR 
assay 

8. An<bio<c escala<on - any broadening of 
an<microbial spectrum, which includes a change 
or addi<on of a new an<bio<c 

9. An<bio<c de-escala<on - any narrowing of 
an<microbial spectrum, which could include a 
change in agent with narrower spectrum or 
discon<nua<on of an an<bio<c in a mul<drug 
regimen 

 
RESULTS 

A total of 211 pa<ents were included in the 
study. Table 1 shows the characteris<cs and clinical 
profile of the pa<ents. The median age was 1 year, 
and most were males (56%). Majority were 
diagnosed with community-acquired pneumonia 

(72%). Most of the samples submi_ed were 
endotracheal aspirates (95%). Immunosuppression 
was the most common comorbidity affec<ng a fourth 
of the pa<ents and all pa<ents received empiric 
an<bio<cs.  
 
Table 1. Clinico-demographic profile of pediatric pa8ents with 
pneumonia that had bacterial culture and pneumonia panel 
mul8plex RT PCR assay (n=211) 

 
 
The pneumonia panel mul<plex RT-PCR assay 

showed a posi<ve result for bacteria, atypical 
bacteria, or virus in 172 (82%) of pa<ents. 131 (62%) 
pa<ents were posi<ve for bacteria and of these 
pa<ents, 62 were posi<ve for one organism, 41 were 
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posi<ve for two organisms, 20 were posi<ve for three 
organisms, 4 for four organisms and 4 were posi<ve 
for five organisms. The most common bacteria were 
Haemophilus influenzae (23%), followed by 
Moraxella catarrhalis (15%), and Staphylococcus 
aureus (15%). Among the 172 pa<ents who were 
posi<ve to bacteria, 51 (30%) had at least one 
an<bio<c-resistant gene detected. 12% were posi<ve 
for ESBL resistance gene, while 22% for 
carbapenemase resistant gene. Of the 31 pa<ents 
who tested posi<ve for Staphylococcus aureus, 
mecA/MREJ gene was detected in 58% of cases. 

Ninety-five pa<ents (45%) had posi<ve 
bacterial cultures. The most common isolate was 
Klebsiella pneumoniae (10%), followed by 
Pseudomonas aeruginosa (9%) and Staphylococcus 
aureus (8%). Furthermore, several isolates were 
detected via bacterial culture which was not included 
in the panel hence considered as false nega<ve.  
These organisms were Elizabethkingia 
meningosep@ca, Stenotrophomonas maltophilia, 
Diphtheroids, Citrobacter freundii, Citrobacter 
werkmanii, Citrobacter koseri, Achromobacter 
xylosidans, Corynebacterium diphtheriae and 
Acinetobacter iwofii.  

Among the 95 pa<ents with bacterial isolates 
on culture, 37 (39%) exhibited an<bio<c resistance, 
14 % of which were classified as extensively drug 
resistant (see Table 2). 
 
Table 2. Respiratory pathogens detected by the pneumonia panel 
mul8plex RT PCR assay and bacterial culture amongst pediatric 
pa8ents admi<ed for pneumonia 
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For the succeeding agreement and validity 

analysis, only bacterial isolates (excluding atypical) 
were considered. Table 3 shows the agreement 
between the two methods which was 72.51%. Kappa 
sta<s<cs indicate moderate agreement in detec<ng 
any respiratory bacterial pathogen. For specific 
respiratory pathogens, the agreement ranged from 
80.09 to 99.05%, and based on kappa, a slight to 
substan<al agreement was observed. Kappa sta<s<cs 
was highest for Pseudomonas aeruginosa. 
 
Table 3. Agreement of the pneumonia panel mul8plex RT-PCR 
assay with bacterial culture  

 
 

The pneumonia panel mul<plex RT-PCR assay 
showed acceptable discrimina<ve ability (0.74), 
accuracy (72.99%) and high sensi<vity (88.42%), 
though specificity was modest at 59.548% (see Table 
4). Across all organisms, the discrimina<ve ability was 
acceptable, and accuracy was high (80.09% - 
97.16%). The sensi<vity greatly varied, ranging from 
40 to 100%. Notably, the pneumonia panel mul<plex 
RT-PCR assay showed sensi<vity below 60% for 
Escherichia coli and Serra@a marcescens. Specificity 
values were all 80% or above with the lowest 
observed for Haemophilus influenzae (80%) (see 
Table 5). 
 
 

Table 4. Diagnos8c Accuracy of the pneumonia panel mul8plex 
RT-PCR assay in detec8ng any respiratory bacterial pathogen 

 
 
Table 5. Diagnos8c Accuracy of the pneumonia panel mul8plex 
RT-PCR assay in detec8ng specific respiratory pathogen   

 
 

In Table 6, the use of the pneumonia panel 
mul<plex RT-PCR assay led to the escala<on of 
an<microbial therapy in 32 (15%) pa<ents. However, 
among pa<ents with viral detec<ons only, an<bio<cs 
were not discon<nued. 
 
Table 6. Impact of the pneumonia panel mul8plex RT-PCR 
assay results on an8microbial therapy 
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DISCUSSION 
In this study, the diagnos<c accuracy of the 

pneumonia panel mul<plex RT-PCR assay was 
compared to bacterial culture in detec<ng 
respiratory pathogens in 211 pediatric pa<ents 
diagnosed with pneumonia. The pneumonia panel 
mul<plex RT-PCR assay was able to iden<fy 
pathogens in more cases (131 pa<ents, 62%) 
compared to bacterial culture (95 pa<ents, 45%). 
Furthermore, the pneumonia panel mul<plex RT-PCR 
assay had a high sensi<vity at 88% determined by 
dividing the true posi<ve results (85) by the total 
number of true posi<ve and false nega<ve results 
(95). Yoo et. al8 and Ginocchio et. al9 showed a higher 
posi<ve bacterial detec<on using the pneumonia 
panel with a sensi<vity above 85%. As a PCR-based 
diagnos<c test, the pneumonia panel mul<plex RT-
PCR assay can detect both viable and nonviable 
organisms. Thus, these findings may represent a 
higher sensi<vity to detect very small levels of nucleic 
acids from organisms that are challenging to culture 
or from nonviable organisms. However, the 
pneumonia panel mul<plex RT-PCR assay in this study 
was found to be less specific consistent also with the 
findings of earlier research.8,9 One contribu<ng factor 
may be the low sample size to compute for 
specificity.  

Cojuc Konisberg13 evaluated the diagnos<c 
accuracy of the pneumonia panel mul<plex RT-PCR 
assay in adult covid pa<ents with ven<lator 
associated pneumonia. The pneumonia panel 
mul<plex RT-PCR assay s<ll detected substan<ally 
more pathogens compared to culture with a high 
sensi<vity at 95%. Addi<onally, the agreement 
between the pneumonia panel mul<plex RT-PCR 
assay and bacterial culture had a moderate 
agreement by Cohen’s kappa, consistent with our 
study. However, compared to a U.S. study done on 
adult hospitalized pa<ents with pneumonia, 
agreement values obtained in this study were 
lower.14 Notably, the results of our study revealed 
that 22% of the samples were posi<ve on pneumonia 
panel mul<plex RT-PCR but were nega<ve by 

bacterial culture posing the ques<on of whether they 
were false posi<ves or whether the panel’s 
performance was more accurate than culture. One 
significant reason for this, is that the pneumonia 
panel mul<plex RT-PCR assay dis<nguishes samples 
by iden<fying gene<c material.15 Residual nucleic 
acids, which may not indicate ac<ve bacterial 
replica<on because of an<microbials, can s<ll flag as 
posi<ve on such panels. While this aspect of 
molecular assays can s<ll facilitate rapid diagnosis 
and <mely treatment ini<a<on, it is essen<al to 
conduct careful clinical correla<on and interpreta<on 
to address any inconsistencies.16  
  The most common gram-nega<ve organisms 
detected by the pneumonia panel mul<plex RT-PCR 
assay in this study were Haemophilus influenzae and 
Moraxella catarrhalis. Both detected pathogens are 
in line with a previous study done in Norway that 
included 72 pa<ents with community acquired 
pneumonia.17 Haemophilus influenzae was 
considered a relevant cause of pneumonia especially 
in the pediatric age group. Apart from gram nega<ve 
bacteria, the pneumonia panel mul<plex RT-PCR 
assay also detected gram posi<ve organisms, 
par<cularly Streptococcus pneumoniae and 
Staphylococcus aureus, important pathogens 
especially among cri<cally ill and 
immunocompromised pa<ents.18 Detec<on of these 
pathogens, par<cularly Haemophilus influenzae and 
Streptococcus pneumoniae is consistent with global 
data where bacterial e<ology is found to have higher 
percentage in lower to middle income countries like 
the Philippines.19,20 

Out of the 172 pa<ents that had posi<ve 
detec<ons by the pneumonia panel mul<plex RT-PCR 
assay, 111 (53%) tested posi<ve for a viral pathogen. 
Viral detec<ons must not be underemphasized 
especially in the pediatric age group were majority of 
the cases of pneumonia are viral in e<ology.21 The 
most common iden<fied virus was human 
rhinovirus/enterovirus (35%).  Furuse et al 22, on his 
study on the epidemiological and clinical 
characteris<cs of children with acute respiratory viral 
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infec<on in the Philippines from 2014 to 2016, 
rhinovirus was most frequently detected followed by 
respiratory syncy<al virus (RSV) among the 4735 
samples collected. However, in contrast to this study, 
Javier et al 23 found that RSV was the most prevalent 
pathogen detected using a respiratory mul<plex RT-
PCR assay among hospitalized children with acute 
respiratory infec<ons. Similarly, a local surveillance 
conducted in 2016 iden<fied RSV as the predominant 
organism responsible for hospitaliza<ons. 
Addi<onally, RSV infec<ons were most prevalent 
from July to October.24   

The pneumonia panel mul<plex RT-PCR assay 
did not detect certain clinically relevant pathogens 
that were isolated in bacterial cultures, such as 
Elizabethkingia meningosep@ca, Stenotrophomonas 
maltophilia, and Citrobacter spp. These organisms 
are not included in the assay's detec<on panel, 
presen<ng a poten<al limita<on.7,8,9 Studies have 
highlighted this limita<on7,8,9,25, no<ng that these 
pathogens can also cause significant morbidity and 
mortality.26-28 Therefore, prompt iden<fica<on and 
targeted an<bio<c treatment for these organisms are 
crucial and will be missed by the pneumonia panel. 

This study also found that 30% that were 
posi<ve for a respiratory pathogen had at least one 
an<bio<c-resistant gene detected, majority of which 
were either extended spectrum beta-lactamase 
(ESBL) or carbapenemase (CRE). In addi<on, more 
than half of detected Staphylococcus aureus had 
mecA/MREJ gene indica<ve of methicillin resistance. 
In a mul<center evalua<on involving 904 
bronchioalveolar and 925 sputum specimens from 
pa<ents with lower respiratory tract infec<ons in 8 
United States clinical sites, ESBL and CRE resistance 
genes were also found to be the most predominant, 
specifically CTX-M and KPC.29 On review of medical 
charts, most of the changes in an<bio<c therapy 
were based on the presence of resistance genes 
detected by the pneumonia panel mul<plex RT PCR 
assay. These findings are in contrast with the study by 
Sogaard et. al where detec<on of resistance genes 
had minimal clinical relevance.30 However, it was 

conducted in a serng with low MDR prevalence. In 
our serng where mul<drug resistant (MDR) 
organisms are prevalent, the detec<on of these 
an<bio<c resistance genes have a greater poten<al to 
impact ini<al therapeu<c management.  

De-escala<on and discon<nua<on of 
an<bio<cs were not observed in this study. Most 
pa<ents presented with severe pneumonia 
necessita<ng intravenous broad-spectrum an<bio<cs 
even when only viral pathogens were detected by the 
pneumonia panel mul<plex RT-PCR assay. The 
possibility of a concomitant bacterial infec<on was 
considered in the presence of clinical signs and 
symptoms with any of the following parameters: 
elevated white blood cell count, C-reac<ve protein, 
procalcitonin, or imaging findings of alveolar 
infiltrates, lung consolida<on, air bronchograms, 
and/or pleural effusion.4 Moreover, in the absence of 
these ancillary parameters, the decision to ini<ate 
empirical an<bio<c treatment relied on the clinician’s 
assessment and informed judgment. In this study, 71 
pa<ents had both virus and bacteria detected by the 
pneumonia panel mul<plex RT-PCR assay.  
Epidemiological studies have shown that viral-
bacterial co-infec<ons are more common in children 
with severe pneumonia. 31,32 Several mechanisms 
have been proposed to explain the synergis<c 
rela<onship between viruses and bacterial 
coloniza<on and invasion, which increases the 
burden of morbidity and mortality.32,33  

To our knowledge, there are no locally 
published studies that evaluated the diagnos<c 
accuracy of the pneumonia panel mul<plex RT-PCR 
assay in the pediatric popula<on. The findings from 
this study were comparable to exis<ng global 
literature and can contribute to the current 
informa<on about the use of the pneumonia panel 
mul<plex RT-PCR assay. However, this study also had 
several important limita<ons. The retrospec<ve cross 
sec<onal design is one limita<on wherein data were 
obtained from microbiology logbooks and diagnosis 
of pneumonia were reviewed from medical charts, 
rather than a prospec<ve assessment. Standard 
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collec<on, transport, and storage  of  specimens were 
also not controlled and directly observed by the 
researcher in real-<me. The study focused on 
bacterial pathogens but viruses detected were 
enumerated; however evalua<on of their 
concordance to viral culture was not done. All 
pediatric pa<ents diagnosed with pneumonia 
regardless of an underlying condi<on, comorbidity 
and an<bio<c history were also included which may 
affect results.  

 
CONCLUSION AND RECOMMENDATIONS 

The pneumonia panel mul<plex RT-PCR assay 
is a valid diagnos<c tool for detec<ng respiratory 
bacterial pathogens due to its good discrimina<ve 
ability, high accuracy, and sensi<vity. It can aid clinical 
decision-making by enabling rapid e<ologic diagnosis 
and <mely ini<a<on of targeted treatment. 
Haemophilus influenzae, a significant cause of 
pneumonia in both pediatric and adult popula<ons 
19,20, was the most prevalent bacterial pathogen 
detected. 

However, a poten<al drawback of the 
pneumonia panel mul<plex RT-PCR assay is its 
inability to iden<fy emerging drug-resistant 
pathogens such as Elizabethkingia meningosep@ca 
and Stenotrophomonas maltophilia, which are 
associated with significant morbidity and mortality. 
Addi<onally, the pneumonia panel mul<plex RT-PCR 
assay detected bacterial targets that have at least 
one an<bio<c-resistant gene, most commonly 
extended-spectrum beta-lactamase (ESBL) or 
carbapenemase (CRE). The iden<fica<on of these 
resistance genes has the poten<al to significantly 
influence ini<al therapeu<c management strategies. 

A prospec<ve study with a larger sample size 
can be pursued to provide a more comprehensive 
data. Further research on the correla<on between 
quan<ta<ve bacterial culture results and the number 
of copies of gene<c material detected by the 
pneumonia panel mul<plex RT-PCR assay to 
determine the most clinically significant isolate is also 
recommended. Finally, further inves<ga<ons into the 

impact of targeted therapy guided pneumonia panel 
mul<plex RT-PCR results on clinical outcomes, length 
of stay and costs in contrast to pa<ents receiving 
empiric an<bio<cs would be highly beneficial.  
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