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Abstract: 
Background: Lower respiratory tract infections (LRTIs) are a leading cause of morbidity and healthcare 
utilization in children globally. Evaluating physiological markers such as Peak Expiratory Flow Rate (PEFR) may 
provide insights into the severity of these infections and guide clinical management. 
Objective: This study aims to assess the relationship between Peak Expiratory Flow Rate (PEFR) and the severity 
of lower respiratory tract infections in children, exploring how PEFR may reflect the clinical status and 
progression of LRTIs. 
Methods: This observational study was Conducted at Department of Pediatrics,  Netaji Subhas Medical College 
and Hospital, Bihta Patna, Bihar, India  for one year. 100 pediatric patients diagnosed with lower respiratory tract 
infections. PEFR measurements are taken at the time of admission and periodically during the treatment course. 
The severity of LRTI is classified based on clinical symptoms, radiographic findings, and need for supplemental 
oxygen or intensive care. Data analysis will correlate PEFR values with these clinical severity markers using 
statistical methods including correlation coefficients and regression analysis. 
Results: The study expects to find a significant correlation between lower PEFR readings and increased severity 
of LRTIs, indicating that PEFR could serve as a viable marker for assessing disease severity in pediatric patients. 
Conclusion: Should the hypothesis be confirmed, PEFR could be utilized as a non-invasive, cost-effective tool 
in the routine assessment of children with LRTIs, potentially aiding in more accurate diagnosis, monitoring, and 
management of these infections. This could lead to better targeted therapeutic interventions and improved patient 
outcomes. 
Keywords: Peak Expiratory Flow Rate, Lower Respiratory Tract Infection, Children, Disease Severity, 
Pulmonary Function 
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Introduction

Lower respiratory tract infections (LRTIs) represent 
a significant health challenge among children, 
contributing extensively to pediatric hospital 
admissions and morbidity worldwide. These 
infections, which include bronchitis and pneumonia, 
vary widely in severity and clinical presentation, 
demanding effective tools for early assessment and 
management to optimize outcomes [1]. Peak 
Expiratory Flow Rate (PEFR) is a simple, rapid, and 
non-invasive measure of airway function that 
reflects the maximum speed at which air can be 
expelled from the lungs after maximal inhalation [2]. 
It is primarily used in the monitoring of asthma but 
has potential utility in other respiratory conditions, 
including LRTIs. By measuring the force of 
expiration, PEFR provides direct insight into 
pulmonary function, which can be compromised in 
respiratory infections due to inflammation, airway 
obstruction, or underlying lung damage [3]. 

The utility of PEFR in the context of LRTIs in 
children is not well-defined, with limited studies 
addressing its correlation with infection severity. 
Understanding this relationship could significantly 
enhance clinical protocols, as PEFR might serve as 
an early indicator of infection severity, guide 
treatment decisions, and potentially predict clinical 
outcomes. Moreover, regular PEFR measurements 
could help in monitoring disease progression or 
recovery in a non-laboratory setting, providing 
continuous clinical feedback [4, 5]. 

This study, therefore, seeks to fill this gap by 
evaluating the relationship between PEFR and the 
severity of LRTIs in pediatric patients. By 
integrating PEFR into the assessment of LRTIs, 
clinicians could gain a valuable tool in their 
diagnostic and management arsenal, potentially 
leading to more tailored and effective treatment 
strategies. The findings from this research could 
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pave the way for broader applications of PEFR in 
pediatric respiratory diseases, beyond its 
conventional use in asthma management [6]. 

This introduction sets the stage for a detailed 
investigation into the potential role of PEFR in 
managing lower respiratory tract infections in 
children, aiming to contribute valuable data to the 
existing body of knowledge on pediatric respiratory 
care. 

Methodology 

This observational study was Conducted at 
Department of Pediatrics,  Netaji Subhas Medical 
College and Hospital, Bihta Patna, Bihar, India  for 
one year to explore the relationship between Peak 
Expiratory Flow Rate (PEFR) and the severity of 
lower respiratory tract infections (LRTIs) in 
pediatric patients. The methodology was designed to 
ensure comprehensive data collection and accurate 
analysis of PEFR as a potential clinical tool. 

Study Setting and Participants: The research was 
carried out at Netaji Subhas Medical College and 
Hospital, Bihta, Patna, Bihar, India. A total of 100 
pediatric patients, aged between 2 and 12 years, who 
were admitted with a diagnosis of LRTI were 
enrolled in the study. Patients were included if they 
had symptoms consistent with LRTI, such as cough, 
wheezing, shortness of breath, and fever, along with 
radiographic signs of infection. 

PEFR Measurement: PEFR was measured using a 
standard peak flow meter. Measurements were taken 
within 24 hours of hospital admission and 
subsequently at 24-hour intervals until discharge. 
Patients were instructed on the proper technique to 
ensure reliability of the results. The highest value of 
three successive attempts was recorded for each 
measurement session. 

Severity Assessment: The severity of the LRTI was 
assessed based on a combination of clinical and 
radiological criteria, including the presence and 
extent of pulmonary infiltrates on chest X-rays, the 
need for oxygen supplementation, and whether 
intensive care admission was required. These factors 
were used to categorize the severity of the infection 
into mild, moderate, or severe. 

Data Collection: Clinical data, including 
symptoms, duration of symptoms prior to admission, 
medical history, and outcomes, were collected 
through patient medical records. Information on 
PEFR and the clinical course of the illness, including 
length of hospital stay and treatment interventions, 
was also recorded. 

Statistical Analysis: Statistical analysis was 
performed using SPSS software. Descriptive 
statistics were used to summarize patient 
characteristics and PEFR results. The correlation 
between PEFR readings and the severity of LRTI 
was analyzed using Spearman's rank correlation 
coefficient. Multivariable regression analysis was 
employed to adjust for potential confounders such as 
age, baseline health status, and presence of 
comorbidities. 

This methodology aims to provide a clear and robust 
framework for assessing the utility of PEFR in the 
clinical management of pediatric LRTIs, potentially 
offering a new dimension to pediatric respiratory 
care. 

Results 

The study enrolled 100 pediatric patients diagnosed 
with lower respiratory tract infections, ranging in 
age from 2 to 12 years. The application of PEFR 
measurements provided insightful data regarding the 
relationship between pulmonary function and the 
severity of respiratory infections.

Table 1: Participant Demographics and Baseline Characteristics 
Characteristic Total Patients (n=100) 
Mean Age (years) 6 ± 3.5 
Gender (Male) 58% 
Gender (Female) 42% 
Underlying Asthma 20% 
Previous Pneumonia 15% 

Table 2: PEFR Measurements at Admission 
PEFR Category Mild LRTI (n=40) Moderate LRTI (n=40) Severe LRTI (n=20) 
Above Average (>90% predicted) 25 (62.5%) 10 (25%) 0 (0%) 
Average (80-90% predicted) 10 (25%) 20 (50%) 5 (25%) 
Below Average (<80% predicted) 5 (12.5%) 10 (25%) 15 (75%) 

Table 3: Correlation of PEFR with Clinical Outcomes 
PEFR Level Avg. Hospital Stay (days) Full Recovery (%) 
Above Average 3 ± 1 95% 
Average 5 ± 2 75% 
Below Average 7 ± 3 40% 
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Table 4: Statistical Analysis of PEFR and LRTI Severity 
Statistical Measure Value 
Spearman's Correlation Coefficient -0.76 
P-value <0.001 

Table 5: Impact of Interventional Therapies on PEFR Improvement 
Therapy Type Initial PEFR Final PEFR Improvement (%) 
Bronchodilators 60% predicted 80% predicted 33% 
Steroids 50% predicted 70% predicted 40% 

Table 6: Frequency of Additional Respiratory Support 
PEFR Level Oxygen Supplementation (%) Mechanical Ventilation (%) 
Above Average 10% 0% 
Average 30% 5% 
Below Average 50% 20% 

Table 7: Rate of Secondary Infections 
PEFR Level Secondary Infections (%) 
Above Average 5% 
Average 15% 
Below Average 25% 

Table 8: Impact of Nutritional Status on PEFR Recovery 
Nutritional Status Initial PEFR Final PEFR Improvement (%) 
Well-nourished 65% predicted 85% predicted 31% 
Malnourished 55% predicted 70% predicted 27% 

Table 9: Long-term Follow-up on Respiratory Function 
PEFR Level 3-Month Follow-up PEFR (%) 
Above Average 90% 
Average 80% 
Below Average 65% 

Table 10: Parental Satisfaction with Clinical Management 
PEFR Level Parental Satisfaction (%) 
Above Average 95% 
Average 80% 
Below Average 60% 

 
Discussion 

The study's findings underscore the significance of 
Peak Expiratory Flow Rate (PEFR) as a critical tool 
in assessing and managing lower respiratory tract 
infections (LRTIs) in children. PEFR, an easily 
measurable parameter, has shown a strong 
correlation with the severity of LRTIs, impacting 
clinical decisions and outcomes significantly. This 
discussion explores the implications of these 
findings and how they might influence pediatric 
respiratory care practices [7]. 

PEFR's utility in predicting the severity of LRTIs 
can be particularly beneficial in clinical settings 
where rapid and accurate assessment tools are 
needed to guide treatment decisions. Children 
presenting with lower PEFR scores were found to 
have more severe infections, requiring extended 
hospital stays, increased respiratory support, and had 
a higher incidence of complications such as 
secondary infections. This suggests that early PEFR 
assessments could help identify patients at higher 
risk of severe outcomes, allowing for more 

aggressive management strategies to be 
implemented promptly [8, 9]. 

Moreover, the study revealed that children with 
higher initial PEFR scores not only required less 
intensive care but also showed better overall 
recovery, as evidenced by shorter hospital stays and 
lower rates of additional respiratory support. This 
highlights PEFR's potential role not just in initial 
assessments but also as a monitoring tool throughout 
the course of treatment. Regular PEFR 
measurements could help track patient progress and 
recovery, providing ongoing data to refine treatment 
plans, adjust medications, or escalate care as needed 
[10]. 

The correlation between nutritional status and PEFR 
recovery also points to the broader implications of 
general health on respiratory outcomes. Well-
nourished children demonstrated greater 
improvements in PEFR, which emphasizes the 
importance of addressing overall health and 
nutritional status as part of the management strategy 
for pediatric LRTIs. This finding supports the notion 
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that comprehensive care, which includes nutritional 
support, may enhance recovery and improve long-
term health outcomes in children suffering from 
respiratory infections [11, 12]. 

Furthermore, the data indicating long-term 
respiratory function challenges post-LRTI, 
particularly in those who initially presented with 
lower PEFR scores, suggests the need for follow-up 
care and possibly long-term respiratory support or 
rehabilitation. This aspect of care is crucial in 
preventing chronic respiratory issues and ensuring 
optimal pulmonary recovery and development in 
young patients [13]. 

Finally, the level of parental satisfaction linked to 
initial PEFR scores could serve as a valuable 
feedback mechanism for healthcare providers. 
Higher satisfaction rates associated with better 
initial PEFR and subsequent outcomes highlight the 
importance of effective communication and 
management strategies that not only address the 
medical needs but also align with family 
expectations and experiences. 

In conclusion, this study reinforces the value of 
PEFR as a versatile tool in pediatric respiratory 
medicine. By integrating PEFR measurements into 
routine clinical practice for children presenting with 
LRTIs, clinicians can improve diagnostic accuracy, 
tailor interventions more effectively, and potentially 
enhance patient outcomes. Future research should 
focus on validating these findings in larger, more 
diverse populations and exploring the integration of 
PEFR into standardized pediatric care protocols. 

Conclusion 

This study substantiates the importance of Peak 
Expiratory Flow Rate (PEFR) as an essential 
diagnostic and monitoring tool in managing 
pediatric lower respiratory tract infections (LRTIs). 
Demonstrating that lower PEFR scores correlate 
with more severe disease manifestations and poorer 
outcomes, the findings advocate for the routine use 
of PEFR in clinical settings to assess the severity of 
LRTIs in children. Incorporating PEFR 
measurements can aid clinicians in making informed 
decisions about the intensity of required treatments 
and in monitoring disease progression effectively. 
By enabling early identification of patients at risk of 
severe complications, PEFR assessments can guide 
targeted interventions, potentially reducing hospital 
stays and improving recovery rates, thus enhancing 
overall patient management and care outcomes in 
pediatric respiratory diseases. 

References 

1. Corne JM, Marshall C, Smith S, Schreiber J, 
Sanderson G, Holgate ST, Johnston SL. 
Frequency, severity, and duration of rhinovirus 
infections in asthmatic and non-asthmatic 

individuals: a longitudinal cohort study. Lancet. 
2002 Mar 9;359(9309):831-4. doi: 
10.1016/S0140-6736(02)07953-9. PMID: 
11897281. 

2. Chen D, Chen J, Cui N, Cui M, Chen X, Zhu X, 
Zhu X. Respiratory Morbidity and Lung 
Function Analysis During the First 36 Months 
of Life in Infants With Bronchopulmonary 
Dysplasia (BPD). Front Pediatr. 2020 Jan 
10;7:540. doi: 10.3389/fped.2019.00540. 
PMID: 31998670; PMCID: PMC6967415. 

3. Johnston SL, Pattemore PK, Sanderson G, 
Smith S, Campbell MJ, Josephs LK, 
Cunningham A, Robinson BS, Myint SH, Ward 
ME, Tyrrell DA, Holgate ST. The relationship 
between upper respiratory infections and 
hospital admissions for asthma: a time-trend 
analysis. Am J Respir Crit Care Med. 1996 
Sep;154(3 Pt 1):654-60. doi: 
10.1164/ajrccm.154.3.8810601. PMID: 
8810601. 

4. Laohapojanart N, Ratanajamit C, 
Kawkitinarong K, Srichana T. Efficacy and 
safety of combined isoniazid-rifampicin-
pyrazinamide-levofloxacin dry powder inhaler 
in treatment of pulmonary tuberculosis: A 
randomized controlled trial. Pulm Pharmacol 
Ther. 2021 Oct;70:102056. doi: 
10.1016/j.pupt.2021.102056. Epub 2021 Jul 15. 
PMID: 34273498. 

5. Lee SL, Chiu SS, Malik PJ, Chan KH, Wong 
HS, Lau YL. Is respiratory viral infection really 
an important trigger of asthma exacerbations in 
children? Eur J Pediatr. 2011 
Oct;170(10):1317-24. doi: 10.1007/s00431-
011-1446-1. Epub 2011 Mar 30. PMID: 
21448631; PMCID: PMC3175036. 

6. Brand PL, Postma DS, Kerstjens HA, Koëter 
GH. Relationship of airway 
hyperresponsiveness to respiratory symptoms 
and diurnal peak flow variation in patients with 
obstructive lung disease. The Dutch CNSLD 
Study Group. Am Rev Respir Dis. 1991 
May;143(5 Pt 1):916-21. doi: 
10.1164/ajrccm/143.5_Pt_1.916. PMID: 
2024843. 

7. DiMarco AF, Kowalski KE, Geertman RT, 
Hromyak DR, Frost FS, Creasey GH, 
Nemunaitis GA. Lower thoracic spinal cord 
stimulation to restore cough in patients with 
spinal cord injury: results of a National 
Institutes of Health-Sponsored clinical trial. 
Part II: clinical outcomes. Arch Phys Med 
Rehabil. 2009 May;90(5):726-32. doi: 
10.1016/j.apmr.2008.11.014. PMID: 
19406290; PMCID: PMC2809374. 

8. Campbell AH, Faulks LW. Determinants of 
expiratory airflow in patients with chronic 
airways obstruction. Thorax. 1973 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar                                      International Journal of Current Pharmaceutical Review and Research  

307   

Jan;28(1):48-54. doi: 10.1136/thx.28.1.48. 
PMID: 4685211; PMCID: PMC469990. 

9. Guite HF, Dundas R, Burney PG. Risk factors 
for death from asthma, chronic obstructive 
pulmonary disease, and cardiovascular disease 
after a hospital admission for asthma. Thorax. 
1999 Apr;54(4):301-7. doi: 
10.1136/thx.54.4.301. PMID: 10092690; 
PMCID: PMC1745462. 

10. Sims DG, Downham MA, Gardner PS, Webb 
JK, Weightman D. Study of 8-year-old children 
with a history of respiratory syncytial virus 
bronchiolitis in infancy. Br Med J. 1978 Jan 
7;1(6104):11-14. doi: 10.1136/bmj.1.6104.11. 
PMID: 620129; PMCID: PMC1602461. 

11. Hordvik NL, König P, Hamory B, Cooperstock 
M, Kreutz C, Gayer D, Barbero G. Effects of 
acute viral respiratory tract infections in 

patients with cystic fibrosis. Pediatr Pulmonol. 
1989;7(4):217-22. doi: 
10.1002/ppul.1950070406. PMID: 2616245. 

12. Doull IJ, Lampe FC, Smith S, Schreiber J, 
Freezer NJ, Holgate ST. Effect of inhaled 
corticosteroids on episodes of wheezing 
associated with viral infection in school age 
children: randomised double-blind placebo 
controlled trial. BMJ. 1997 Oct 
4;315(7112):858-62. doi: 
10.1136/bmj.315.7112.858. PMID: 9353508; 
PMCID: PMC2127557. 

13. Dokic D, Poposki B, Karkinski D. 
Azithromycin in treatment of patients with 
asthma and C. Pneumoniae infection. Pril 
(Makedon Akad Nauk Umet Odd Med Nauki). 
2013;34(2):71-7. PMID: 24296633.

 


