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Abstract  

Background : Community-acquired pneumonia (CAP) is a major cause of paediatric morbidity 

and hospitalization. Early identification of severe disease is essential for appropriate manage-

ment. Several severity assessment tools, including the British Thoracic Society (BTS) and Paedi-

atric Infectious Diseases Society/Infectious Diseases Society of America (PIDS/IDSA) criteria, 

are used to identify severe CAP in children, but their diagnostic performance varies. This study 

aimed to evaluate and compare the ability of the BTS and PIDS/IDSA severity scores to identify 

severe CAP in children. 

Methods: Data were collected from medical records of hospitalized children (0-18 years) with 

radiologically confirmed pneumonia from December 2015 to December 2019. Demographic, 

clinical, and laboratory data were gathered, and severe pneumonia was classified using World 

Health Organization (WHO), BTS, and PIDS/IDSA criteria. Diagnostic performance was evalu-

ated through sensitivity, specificity, predictive values, and ROC curve analysis. 

Results: A total of 217 participants were included, with 100 cases (46%) meeting WHO criteria 

for severe pneumonia. The PIDS criteria had a higher sensitivity (72%) for predicting severe 

pneumonia, whereas the BTS criteria had a higher specificity (92.3%). The BTS criteria showed 

a positive predictive value (PPV) of 81.6%, a negative predictive value (NPV) of 64.3%, and an 

area under the curve (AUC) of 0.66. In comparison, the PIDS criteria had a PPV of 49.7%, NPV 

of 61.1%, and an AUC of 0.54. 

Conclusion: The PIDS criteria showed a higher sensitivity but had lower specificity and discrim-

ination, whereas the BTS criteria had high specificity and low sensitivity.  Additional  studies are 
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Introduction  

Community-acquired pneumonia (CAP) has 

become one of the leading causes of morbidity 

and mortality in children worldwide (1). Se-

vere pneumonia in children is associated with 

significantly higher mortality rates compared 

to non-severe cases. One study found that the 

overall mortality of children diagnosed with 

severe CAP was 4.7% (95% CI: 3.10, 6.70) 

(2). A study focusing on children transferred 

to the Pediatric Intensive Care Unit (PICU) 

for severe CAP showed a mortality rate rang-

ing from 7.2% until 12.4%, consistent with 

other published reports (3,4). Recognizing se-

vere pneumonia is significant because it aids 

clinical decision-making (3–6). The parame-

ters for severe pneumonia, as defined by the 

World Health Organization (WHO) guide-

lines, are recognized as predictors of mortality 

in children with pneumonia (7). Despite the 

established parameters, significant variations 

still exist in the diagnosis and management of 

children with severe pneumonia (8,9).  

Several assessment tools for identifying se-

vere CAP in adults were developed and 

proved effective in reducing hospital admis-

sions (10,11). However, only a limited number 

of scoring systems have been developed spe-

cifically for children with severe CAP, creat-

ing a gap in effective, standardized tools for 

paediatric care (8,12,13). The British Thoracic 

Society (BTS) severity criteria were developed 

as part of the BTS revised guidelines, estab-

lished in 2011, to address the management of 

CAP in children, alongside those created for 

adults (14,15). The BTS guideline offers age-

specific criteria for mild to moderate and se-

vere disease. These severity criteria, which in-

clude hypoxia, fever, tachypnoea, and tachy-

cardia, are designed to guide decisions regard-

ing hospital admission and, potentially, admis-

sion to intensive care unit (ICU). Despite their 

widespread use, these criteria have only been 

validated in few studies (13). 

Other pediatric CAP severity criteria were de-

veloped in 2011 y the Pediatric Infectious Dis-

ease Society (PIDS) and the Infectious Diseas-

es Society (IDS) (16). The PIDS-IDS created 

pediatric CAP evidence-based guidelines to 

address the diagnosis and management of CAP 

in infants and children older than 3 months in 

inpatient and outpatient settings. The recom-

mendations were intended to reduce manage-

ment discrepancies and improve clinical out-

comes. This guideline includes a validated 

scoring system that extrapolates severity crite-

ria from the prior adult guideline for pediatric 

use (16,17). Clinicians need to consider care in 

an intensive care unit or a unit with continuous 

cardiorespiratory monitoring for the child hav-

ing ≥1 major or ≥2 minor criteria (16). Addi-

tionally, there is a lack of comparative studies 
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 evaluating the effectiveness of this scoring 

system against other paediatric pneumonia 

severity tools, such as the BTS criteria, in real

-world clinical practice. 

The unclear classification of pneumonia se-

verity into mild, moderate, and severe in chil-

dren results in overestimation of diagnostic 

testing and hospitalizations, as well as delays 

in initial management when severity is under-

estimated (8). Correct and unified severity 

stratification of paediatric CAP based on 

scoring systems will guide site-of-care deci-

sions, thereby decreasing morbidity and mor-

tality rates (1,8). This study aims to assess the 

diagnostic performance of the BTS and PIDS-

IDS severity scores in diagnosing severe CAP 

in paediatric patients. 

Methods 

Study design and period 

This cross-sectional retrospective study was 

conducted in Indonesia at two tertiary-care 

hospitals: Siloam General Hospital and Silo-

am Hospital Lippo Village (SHLV). Siloam 

General Hospital is a teaching hospital where 

patients receive treatment under Indonesia’s 

National Health Insurance system. In con-

trast, SHLV primarily serves patients with 

private health insurance or those who pay out

-of-pocket. The data were obtained retrospec-

tively from medical records using a consecu-

tive sampling method from December 2015 to 

December 2019. All hospitalized children-

aged  0–18  years  who  met  the  eligibility  

criteria during the study period were included. 

Inclusion and exclusion criteria 

The study population was identified using a 

two-step process. First, potential pneumonia 

cases were identified by querying the electron-

ic health records for International Classifica-

tion of Diseases, Tenth Revision, Clinical 

Modification (ICD-10-CM) codes for pneumo-

nia listed in any diagnostic position. Second, 

medical records were manually reviewed to 

confirm a provider diagnosis of pneumonia 

and to verify radiological confirmation in ac-

cordance with World Health Organization 

(WHO) guidelines (1). Patients were excluded 

if they had severe immunodeficiency condi-

tions, such as human immunodeficiency virus/

acquired immunodeficiency syndrome (HIV/

AIDS), or an alternative diagnosis. To reduce 

the likelihood of including hospital-acquired 

infections, children transferred from another 

healthcare institution or those with an emer-

gency department visit or hospitalization with-

in 14 days prior to the index admission were 

also excluded. Data were extracted using a 

standardized data collection form. Reviewers 

conducting the data abstraction were blinded to 

the study objectives to minimize potential bias 

Data collection and analysis 

Demographic data (sex, age, and nutritional 

status) and clinical manifestations,  including 

fever, cough, shortness of breath, decreased 

appetite, convulsions, vomiting, and lethargy, 

were  collected.  Physical  findings  such  as  
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apnea, tachypnea, cyanosis, nasal flaring, 

grunting, retraction, signs of dehydration, re-

duced vesicular breath sound (VBS), rhonchi, 

wheezing, and refractory shock were collect-

ed. The severity of dehydration was evaluated 

using the WHO criteria, consisting of exam-

ining the eyes, tears, anterior fontanelle, mu-

cous membrane, skin turgor, general condi-

tion, and the ability to drink. Invasive me-

chanical ventilation was defined as using an 

endotracheal or tracheostomy tube to deliver 

positive pressure to the lung. Laboratory data 

including complete blood count and neutro-

phil lymphocyte ratio (NLR) were collected. 

Patient outcomes (survival, death, or referral 

to other hospital) were recorded.  

Study variables 

Pneumonia was diagnosed when a child had 

cough and/or difficulty of breathing, with or 

without fever, with either lower chest wall 

indrawing (LCWI) or age-appropriate tachyp-

noea (≥50 breaths per minute if the children 

were 2-12 months, ≥40 breaths per minute if 

≥12 months). Severe pneumonia was defined 

according to the WHO criteria as the refer-

ence standard (1).  Children presenting with 

chest indrawing with or without fast breathing 

or any general danger signs were classified as 

severe pneumonia. General danger signs in-

clude not being able to drink, central cyanosis 

or oxygen saturation below 90%, persistent 

vomiting, convulsions, lethargy or uncon-

scious, stridor in a calm child or severe malnu-

trition (7).   

Criteria for severe pneumonia based on the 

British Thoracic Society (BTS) (14) and the 

Pediatric Infectious Diseases Society/

Infectious Diseases Society of America (PIDS/

IDSA)(16) are summarized in Table 1. Severe 

pneumonia according to PIDS/IDSA criteria 

was defined as the presence of at least one ma-

jor or two minor criteria. All criteria were as-

sessed before admission. Vital signs were de-

termined using the highest recorded respiratory 

rate and heart rate, as well as the lowest rec-

orded oxygen saturation, as these values were 

considered to best reflect the patient’s worst 

clinical condition during the initial presenta-

tion and early hospitalization period. As the 

BTS guidelines do not specify the number of 

criteria required to define severe pneumonia, 

severity was defined as the presence of any 

listed criterion, consistent with previous stud-

ies using the BTS classification system (18). 

This threshold was selected to maximize the 

identification of potentially severe cases in 

clinical practice. 
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Table 1: Summary of British Thoracic Society (BTS) and Pediatric Infectious Diseases Society 

(PIDS) severe pneumonia criteria and study-specific definitions. 

British Thoracic Society (14) Pediatric Infectious Diseases  

Society (16) 

Study-specific definitions 

Infant  

Temperature >38.5oC  

Respiratory rate >70 breaths/
min  

Moderate to severe reces-
sion  

Nasal flaring  

Cyanosis  

Intermittent apnoea  

Grunting respiration  

Not feeding  

Tachycardia  

Capillary refill time 2s  

Older children  

Temperature >38.5oC  

Respiratory rate >50 breaths/
min  

Severe difficulty in breath-
ing  

Nasal flaring  

Cyanosis  

Grunting respiration  

Signs of dehydration  

Tachycardia  

Capillary refill time 
2seconds  

Major Criteria  

Invasive mechanical ventilation  

Fluid refractory shock a  

Acute need for NIPPVb  

Hypoxemia requiring FiO2 

greater than the inspired con-

centration or flow feasible in 

general care areac  

Minor Criteria  

Respiratory rate higher than 

WHO classification for age  

Age 0–2 months: >60  

Age 2–12 months: >50   

Age 1–5 Years: >40   

Age >5 Years: >20  

Apnea  

Increased work of breathing 

(retractions, dyspnea, nasal flar-

ing, grunting) d  

PaO2/FiO2 ratio <250e  

Multilobar infiltratesf  

PEWS score >6g  
Altered mental status h  
Hypotensioni  
Presence of effusion  
Comorbid conditions j  
Unexplained metabolic acido-
sisk  

a. Receive 3 or more isotonic fluid 

boluses 

b. Receive high-flow nasal canula, 

continuous positive airway pres-

sure, or bag-valve-mask ventila-

tion 

c. The use of aerosol or non-

rebreather mask oxygen with oxy-

gen saturation of <92% 

d. Clinical identification of retrac-

tions, dyspnoea, flaring, grunting, 

or increased work of breathing 

e. Data obtained from the measure-

ment of arterial blood gases. If 

arterial blood gases were not ob-

tained, SpO2:FiO2 was used as a 

proxy. An SpO2:FiO2 of <231 

correlates with PaO2:FiO2 of 

<250 

f. Documentation of infiltrates, con-

solidations, or opacities in more 

than one lobe in the chest radio-

graph documented on the official 

radiology report 

g. Reference (19) 

h. Clinical identification of altered 

mental status, sleeping and not 

arousable, or lethargic 

i. Reference (20) 

j. No comorbid conditions were con-

sidered in this study 

k. CO2 of ≤15 on a chemistry panel 

or pH <7.35 with HCO3 <15 or a 

base deficit ≤−5 on a blood gas. 
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Sample size determination 

The sample size was estimated using the sin-

gle population proportion formula. Assuming 

a 95% confidence level, a 5% margin of error, 

and an estimated prevalence of severe pneu-

monia of 18% based on a previous study con-

ducted at Siti Khodijah Muhammadiyah Hos-

pital in Indonesia (21). This study was chosen 

as the reference due to its comparable Indone-

sian tertiary-care setting and similar pediatric 

disease profile. The minimum required sam-

ple size was calculated as follows: 

 

 

 

 

Where: 

Z₁₋α/₂ = 1.96 (95% confidence level) 

p = estimated proportion of severe pneumonia 

(0.18) 

d = margin of error (0.05) 

Statistical analysis 

The collected data was analyzed using IBM 

SPSS 26.0 (Statistical Package for the Social 

Sciences, IBM Corp., Armonk, NY, USA). 

Data distribution was assessed for normality. 

Normally distributed variables were presented 

as mean ± standard deviation, while non- nor-

mally distributed variables were summarized 

as median and interquartile range (IQR). The 

diagnostic performance of the BTS and PIDS/

IDSA criteria for predicting severe pneumonia 

was evaluated by calculating sensitivity, speci-

ficity, positive predictive value (PPV), nega-

tive predictive value (NPV), likelihood ratios 

(LRs), and diagnostic accuracy, with 95% con-

fidence intervals. Receiver operating charac-

teristic (ROC) curves were constructed, and 

the area under the curve (AUC) was assessed 

to determine discriminatory ability, with an 

AUC of 0.5 indicating no discrimination and 

1.0 indicating perfect discrimination. 

Results 

A total of 307 paediatric patients with pneu-

monia were identified through electronic medi-

cal records using ICD-10-CM pneumonia 

codes from December 2015 to December 2019 

at Siloam General Hospital and Siloam Hospi-

tal Lippo Village. All records were screened 

for eligibility and radiological confirmation 

based on WHO criteria. A total of 90 records 

were excluded due to incomplete medical rec-

ords (n = 16), lack of radiological confirmation 

(n = 24), alternative diagnoses (n = 36), severe 

immunodeficiency (n = 5), or transfer from 

another hospital (n = 9). A total of 217 partici-

pants were included in the final analysis, con-

sisting of 100 patients with severe pneumonia 

and 117 patients with non-severe pneumonia 

according to WHO classification criteria. 
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Figure 1: Patient flow diagram  

 

A total of 217 participants who met the eligibil-

ity criteria were included in this study, with 100 

cases (46%) of severe pneumonia based on the 

WHO criteria (Table 2). The patients were male 

predominance in both groups as seen in Table 

2. The median age of participants in this study 

was 1.4 years old (0.01-17.38) in the severe 

group and 3.2 years old (0.2-18.2) in the non-

severe group. Fever and cough were the most 

frequent clinical manifestations in both groups, 

followed by decreased appetite, shortness of 

breath, and vomiting. Seventeen patients (17%) 

in the severe pneumonia group experienced sei-

zures. Upon physical examination, rhonchi 

were present in most patients in both groups: 84 

patients (84%) in the severe group and 86 pa-

tients (73.5%) in the non-severe group. Pa-

tients in the severe pneumonia group had 

more frequent chest retractions (66% vs. 0%), 

tachypnoea (28% vs. 21.4%), and wheezing 

(33% vs. 9.4%). 

The hematological profile showed that severe 

pneumonia patients had a higher leukocyte 

count, with a median of 14.27x103 cells/mm3 

(3.57-54.15x103 cells/mm3) compared to 

13.2 x103 cells/mm3 (1.67-36.9 x103 cells/

mm3) in the non-severe group. Hematocrit 

level is lower in severe pneumonia patients 

than in non-severe pneumonia patients 

33.15% (4.33-51.1%) vs 36.15% (4.62-

45.8%). The percentage of deaths in the se-

vere pneumonia group was 5%. 
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Table 2. Patient profiles by pneumonia severity according to WHO Criteria (n = 217) 

Characteristics Category 
Severe (n = 100) 
n (%) 

Non-severe (n = 117) 
n (%) 

Demographic  
  
  

Male 62 (62)  68 (58.1)  

Age (years), median (IQR)  1.4 (5.8)  3.2 (6.7)  

Normal nutritional status 44 (44)  80 (68.4)  

  
Clinical  
manifestations  
  
  
  
  
  

Fever 93 (93)  110 (94)  

Cough 92 (92)  112 (95.7)  

Shortness of breath 46 (46)  28 (23.9)  

Decreased appetite 48 (48)  44 (37.6)  

Convulsion 17 (17)  0 (0)  

Vomit 35 (35)  23 (19.7)  

Lethargy 5 (5)  0 (0)  

Physical  
findings 

Apnea 1 (1)  1 (0.9)  

Tachypnea 28 (28)  25 (21.4)  

Cyanosis 5 (5)  0 (0)  

Nasal flaring 19 (19)  3 (2.6)  

Grunting 1 (1)  0 (0)  

Retraction 66 (66)  0 (0)  

Signs of dehydration 12 (12)  3 (2.6)  

Reduced VBS 8 (8)  14 (12)  

Rhonchi 84 (84)  86 (73.5)  

Wheezing 33 (33)  11 (9.4)  

Refractory shock 7 (7)  0 (0)  

Laboratory 
findings  

Hemoglobin (g/dL), median (IQR)  (n = 94)  11 (3.1)  (n = 114) 11.9 (2.8)  

Leukocyte (103 cells/mm3) , medi-
an (IQR)  

(n = 94)  14.3 (12.9)  (n = 114) 13.2 (11.7)  

Haematocrit (%), median (IQR)  (n = 94)  33.2 (15.6)  (n = 114) 36.2 (13.7)  

NLR, median (IQR)  (n = 94) 1.6 (4.3)  (n = 111) 1.7 (16.6)  

Outcome  
  

Alive 94 (94)  112 (95.7)  

Death 5 (5)  2 (1.7)  

Referred to other hospital 1 (1)  2 (1.7)  

 
The sensitivity, specificity, positive predictive 

value (PPV), negative predictive value (NPV), 

positive likelihood ratio (LR+), and negative 

likelihood ratio (LR-) of both scoring systems 

are presented in Tables 3 and 4. The PIDS cri-

teria were found to have a higher sensitivity to 

predict severe pneumonia (72.0%; 95% CI 

62.1–80.5), but the BTS criteria had a higher 

specificity (92.3%; 95% CI 85.9–96.4) in pre-

dicting severe pneumonia. The BTS criteria 

had a PPV of 81.6%, NPV of 64.3%, LR+      

of 5.2, and LR− of 0.7  for  predicting  severe  
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 CAP in children. In comparison, the PIDS cri-

teria had a PPV of 49.7%, NPV of 61.1%, LR+ 

of 1.2, and LR− of 0.7. The BTS criteria 

demonstrated better overall discriminatory 

ability, with an AUC of 0.66 (95% CI 0.59–

0.74; p < 0.001), compared with the PIDS , 

which had an AUC of 0.55 (95% CI 0.47–

0.63; p = 0.22), as shown in Figure 2.  
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Table 3:Diagnostic performance of BTS and PIDS criteria for pneumonia severity using WHO ref-

erence standard, including sensitivity, specificity, predictive values, and likelihood ratios 

Scoring 
system  

Severity 
levels  

WHO  
Sensitivity   
(95% CI)  

Specifici-
ty   
(95% CI)  

PPV   
(95% CI)  

NPV 
(95% CI)  

LR+   
(95% CI)  

LR-   
(95% CI)  Severe  

Non-
severe  

BTS  
Severe  40 9  

40% 
(30.3-50.3)  

92.3% 
(85.9-96.4)  

81.6%  

(69.4-89.7)  

64.3%  

(60.3-68.1)  

5.2 
(2.7-10.2)  

0.7 
(0.6-0.8)  Non-

severe  
60  108 

PIDS  
Severe  72  73  

72%  

(62.1-80.5)  

37.6% 
(28.8-47)  

49.7%  

(45-54.3)  

61.1%  

(51.5-69.9)  

1.2 
(1-1.4)  

0.7 
(0.5-1.1)  Non-

severe  
28  44  

Table 4: AUC for both severity criteria   

Scoring criteria  Area under the curve (95% CI)  Standard error  P-value  

BTS  0.66 (0.59-0.74) 0.04 <0.001 

PIDS  0.55 (0.47-0.63) 0.04 0.22 

Figure 2: ROC curve for both severity criteria 
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 Discussion 

Previous studies have produced mixed results 

regarding the effectiveness of the BTS criteria 

in predicting severe pneumonia in children 

(13,18,22). One study found that while the 

BTS criteria were highly effective in distin-

guishing between children who were admitted 

to the hospital and those who were not, they 

had limited ability to identify children who 

met the need for further hospitalization (NFH) 

criteria. The NFH criteria, which pertain to 

outcomes occurring after leaving the emer-

gency department (ED), include interventions 

based on physiologic parameters (e.g., supple-

mental oxygen for hypoxia), procedures re-

quiring inpatient care (e.g., chest drainage), 

and interventions indicating disease progres-

sion (e.g., broadening of antibiotic therapy). 

Despite the high specificity of the BTS crite-

ria, which helped identify children requiring 

hospital admission, their low sensitivity high-

lighted limitations in predicting NFH and pa-

tient disposition (admitted vs discharged) 

(13). 

This study found that the BTS criteria had a 

high specificity of 92.3% in predicting severe 

pneumonia, which aligns with previous stud-

ies on the validation of BTS criteria for hospi-

tal admission in paediatric CAP (13). This 

study found that the BTS pneumonia criteria 

demonstrated good predictive ability and ac-

ceptable discriminatory power in classifying 

severe and non-severe cases. The positive pre-

dictive value (PPV) of 81.6% further support-

ed the accuracy of these criteria in correctly 

identifying severe cases. However, the low 

sensitivity of 40% and NPV of 64.3% ob-

served in this study corroborated the limita-

tions of the BTS criteria in capturing all cases 

requiring hospitalization or further interven-

tion. This limitation was also seen also evident 

in previous studies, where some children with 

severe CAP were not admitted despite meeting 

severity criteria (13,18). 

Additionally, a study by Clark et al. revealed 

that although the BTS criteria were effective at 

identifying children needing hospitalization, 

4% of those identified as having severe CAP 

were not admitted, whereas less than 1% of 

children in the mild and moderate severity 

groups were not admitted (18). This finding 

suggests a gap between the theoretical applica-

tion of the BTS criteria and real-world clinical 

decision-making, highlighting potential dis-

crepancies between expert-derived guidelines 

and hospital practices. Another study exam-

ined the relationship between pneumonia se-

verity and chest radiography findings, finding 

no significant association using the BTS crite-

ria. In contrast, an association was found when 

applying any of the WHO criteria, such as stri-

dor, fast breathing, chest wall indrawing, and 

difficulty in breathing (22,23). These further 

underscores the variability in the effectiveness 

of BTS severity criteria. 

The PIDS/IDSA created a pediatrics CAP 

guideline that included severity criteria to as-

sist  clinical  decision-making. These  criteria 
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 were not derived directly from children but 

rather a modification from the prior adult ver-

sion consensus guidelines (17). Several studies 

have validated the 2007 Infectious Diseases 

Society of America/American Thoracic Socie-

ty Criteria CAP criteria to define severe pneu-

monia in adults from different countries (24–

26). One meta-analysis reported a pooled sen-

sitivity of 84% and a specificity of 78% of 

PIDS criteria for predicting ICU admission 

with one major or three minor criteria (27). 

The pediatric CAP severity criteria include 

major and minor factors used to predict the 

NFH, ICU care, or a unit with continuous car-

diorespiratory monitoring (17). This study 

found that the PIDS criteria had moderate sen-

sitivity (72%, 95% CI: 62.1-80.5) but poor to 

fair specificity (37.6%, 95% CI: 28.8-47). Pre-

vious studies have shown that more than half 

of children classified as having severe CAP by 

the PIDS-IDSA criteria were safely dis-

charged, without requiring hospitalization or 

interventions, highlighting the high sensitivity 

but poor specificity of the criteria, which leads 

to misclassification of some children as having 

severe disease. The study further specifies that 

the PIDS criteria have a fair to good ability to 

differentiate between children who are admit-

ted and those who are discharged. However, 

they are only marginally effective in distin-

guishing children who require further interven-

tions or have diagnoses that would justify hos-

pitalization (i.e., NFH) (12).The PIDS criteria 

identified severe pneumonia in children with 

an AUC 0.55 (95%CI= 0.47-0.63, p-value 

0.22), which shows that this model has poor 

discrimination. The poor discrimination of 

PIDS criteria for severe pneumonia might be 

due to the inclusion of several criteria such as 

the use PaO2:FiO2 ratio, multilobar infiltrate, 

presence of effusion, and metabolic acidosis 

that occurs infrequently and have both meas-

urement and interpretation challenges (12,16). 

Furthermore, the criteria included in PIDS 

such as the use of mechanical ventilation and 

PaO2:FIO2 ratio were supposed to be used in 

children with acute respiratory distress syn-

drome in intensive care. However, most of 

our data was obtained when the children were 

admitted to the emergency which means that 

most children are in room air on presentation 

and thus may affect the performance of that 

ratio for those children.  

The BTS and PIDS severity criteria both have 

advantages and disadvantages in distinguish-

ing severe pneumonia. It is noteworthy that 

most of the BTS criteria are clinical condi-

tions that can be easily accessed through 

physical examination in an emergency set-

ting. This allows for quicker identification of 

severe pneumonia, leading to faster and more 

appropriate management. In contrast, the 

PIDS criteria include parameters that require 

further evaluation, such as arterial blood gas-

es to assess metabolic acidosis, the PaO2/

FiO2 ratio, and radiographs to identify infil-

trates or consolidations. This may complicate 

the  assessment of severe  pneumonia  in  an  
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 emergency setting. This allows for quicker 

identification of severe pneumonia, leading to 

faster and more appropriate management. In 

contrast, the PIDS criteria include parameters 

that require further evaluation, such as arterial 

blood gases to assess metabolic acidosis, the 

PaO2/FiO2 ratio, and radiographs to identify 

infiltrates or consolidations. This may com-

plicate the assessment of severe pneumonia in 

an emergency setting. However, the PIDS 

criteria have higher sensitivity in recognizing 

severe pneumonia, while the BTS criteria 

have higher specificity and a higher positive 

predictive value (PPV) for identifying true 

severe pneumonia. Interestingly, the WHO 

guidelines, used as the gold standard in this 

study, emphasize clinical presentation to de-

termine severe pneumonia, like the BTS crite-

ria. This may explain the high specificity of 

the BTS criteria observed in this study.  

Abnormal nutritional status was significantly 

more prevalent in the severe pneumonia 

group compared to the non-severe group 

(56% vs. 31.6%). This disparity was further 

reflected in clinical outcomes; while the se-

vere group had a 5% mortality rate (5/100), 

two deaths (1.7%) also occurred in the non-

severe group. The association between mal-

nutrition and disease severity is rooted in a 

complex pathophysiological process in which 

protein-energy malnutrition leads to second-

ary immunodeficiency, including impaired 

cell-mediated immunity, reduced cytokine 

production, and atrophy of lymphoid tissues, 

thereby diminishing the host’s ability to con-

tain pulmonary pathogens (28–30). Further-

more, infection itself increases metabolic de-

mand and energy expenditure while simulta-

neously reducing nutrient intake, creating a 

synergistic vicious cycle between malnutri-

tion and infection (31). This cycle contributes 

to the depletion of protein, energy, minerals, 

and vitamins, further increasing susceptibility 

to severe infection and adverse clinical out-

comes. These findings align with previous 

studies in developing countries, such as those 

by Chisti et al., which identified underweight 

status as a primary predictor of mortality and 

treatment failure in paediatric pneumonia 

(28). A systematic review by Nascimento-

Carvalho et al. and findings from UNICEF/

WHO reports identified malnutrition as one of 

the strongest predictors of pneumonia-related 

mortality in children under five years of age 

(30). 

The findings of this study may also be rele-

vant to pediatric practice in resource-limited 

settings, including many regions in Africa 

where childhood pneumonia remains a major 

contributor to morbidity and mortality. The 

BTS criteria mainly rely on bedside clinical 

assessment and include more clinical parame-

ters than the WHO criteria (14). These criteria 

can be assessed without advanced diagnostic 

tools and may be useful in distinguishing chil-

dren who require hospital admission from 

those who can be managed without inpatient 

care.  Although   several  components  of  the  
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 PIDS/IDSA criteria require advanced investi-

gations such as arterial blood gas analysis, 

chest radiography, and assessment of intensive 

respiratory support, many elements of the 

PIDS/IDSA criteria are still based on bedside 

clinical evaluation (16). Based on our findings, 

the higher sensitivity of the PIDS/IDSA crite-

ria may help clinicians identify children at risk 

of severe pneumonia who require closer moni-

toring or further interventions. 

Our study has several limitations. First, the 

cross-sectional retrospective design limits the 

ability to determine temporal relationships or 

establish causal associations between predic-

tors and pneumonia severity. In addition, the 

use of medical record–based data may intro-

duce information bias due to incomplete or 

inconsistently documented variables. This 

study also had a relatively small sample size 

and included a wide age range. The severity of 

CAP may be influenced by several factors, 

such as parental smoking status, birth weight, 

immunization status, nutritional status, and 

comorbid conditions, which were not fully 

controlled in our analysis. Some important 

variables, including SpO2, FiO2, PaO2, and 

several laboratory parameters, were missing in 

a proportion of cases, limiting the statistical 

power for further analysis. Furthermore, data 

were collected from only two hospitals, and 

the catchment area for pneumonia cases may 

not represent the broader population, thereby 

limiting the generalizability of the findings. 

Nevertheless, the inclusion of two hospitals 

with different patient populations enabled the 

recruitment of children from diverse demo-

graphic and socioeconomic backgrounds, in-

cluding both low- and middle-income as well 

as high-income families. The strengths of this 

study include detailed clinical data collection, 

accurate radiological and laboratory confirma-

tion, and the evaluation of pneumonia severity 

criteria in a topic that remains underexplored 

in our setting. 

Conclusion  

This study intends to compare and validate 

two pneumonia severity criteria (BTS and 

PIDS criteria) for pediatric patients with CAP. 

The PIDS criteria has some value in sensitivity 

but poor to fair specificity with poor discrimi-

nation. On the other hand, the BTS criteria 

were found to have low sensitivity in recogniz-

ing severe pneumonia but high specifici-

ty.  Therefore, in a busy emergency setting, the 

PIDS criteria may help avoid missing poten-

tially severe cases, while the BTS criteria may 

better identify patients who truly require inten-

sive management. Future studies are still need-

ed to further validate and refine practical se-

verity criteria for paediatric CAP with im-

proved discriminatory performance and bal-

anced sensitivity and specificity.  
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 NIPPV: non-invasive positive pressure ventila-
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