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Abstract 

Respiratory and systemic infections remain a major burden across age groups, yet integration 

of care between pediatrics, internal medicine, and pulmonology is seldom evaluated in 

experimental settings. The objective of this study was to assess outcomes of a multidisciplinary 

management protocol in patients (children and adults) hospitalized with acute respiratory 

infections and concurrent systemic involvement, comparing standard specialty‐based care 

versus integrated care. In a randomized trial of 240 participants (120 pediatric; 120 adult), the 

integrated‐care arm showed significantly shorter hospital length of stay (mean ± SD: 5.2 ± 1.3 

days vs 7.8 ± 2.1 days; p < 0.001), lower rates of progression to severe respiratory failure 

(12.5% vs 28.3%; p = 0.005), and reduced systemic complications (e.g. sepsis markers) (C‐

reactive protein decline by day 3: −45.6 ± 12.2 mg/L vs −30.3 ± 10.8 mg/L; p < 0.001). 

Objective improvements in pulmonary function (adults) and oxygenation (children) were also 

significantly greater in the integrated‐care arm. The findings suggest that bridging care among 

pediatrics, internal medicine, and pulmonology leads to improved outcomes, faster recovery, 

and fewer complications. This experimental evidence supports adoption of multidisciplinary 

protocols in respiratory‐systemic infection management. 
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Introduction 

Acute respiratory infections, often coupled with systemic manifestations such as sepsis, multi‐

organ dysfunction or circulating inflammatory markers, represent a significant cause of 

morbidity and mortality globally. Although pediatrics has long focused on rapid diagnosis and 

intervention in children, adult internal medicine and pulmonology fields address a different 

spectrum— with older patients often presenting co‐morbidities and different immunologic 

responses. Recent epidemiological shifts post‐COVID‐19 have amplified mixed respiratory 

infections across age groups, rising incidence of lower respiratory tract involvement, and 

increased rates of systemic complications. These changes suggest that traditional siloed care 

may leave gaps in outcome optimization.1-4 

Integration of care—where pediatrics, internal medicine, and pulmonology collaborate on 

management protocols—offers potential advantages: earlier recognition of severity, 
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harmonized treatment of systemic effects, more precise respiratory support, and improved 

monitoring of complications. However, prospective data comparing standard specialty‐based 

managing vs integrated care in mixed age populations with both respiratory and systemic 

involvement are lacking. Existing studies often focus only on children, or only on viral 

detection and epidemiology; very few examine cross‐age management protocols or the 

systemic inflammatory sequelae in adults and children together.5-8 

Moreover, recent studies have documented altered pathogen distributions (viral & atypical 

bacterial), increased rates of mixed infections, age‐shifts in severity, and earlier seasonal onset 

of respiratory epidemics. Simultaneously, systemic markers (like CRP, procalcitonin) have 

shown strong correlation with disease severity and outcome, highlighting that respiratory 

infection is not just a pulmonary problem but often a systemic one. These observations suggest 

that an integrated protocol which addresses both respiratory and systemic dimensions might 

improve outcomes more than care limited to specialty confines.9-10 

This study was designed to fill this gap by experimentally assessing whether implementing a 

multidisciplinary protocol (incorporating pediatrics, internal medicine, pulmonology) in 

patients with acute respiratory infections plus systemic involvement provides statistically 

significant benefits across age groups. Specific hypotheses were that integrated care would (a) 

reduce hospital stay, (b) diminish progression to respiratory failure, (c) lower systemic 

inflammation, and (d) improve respiratory functional metrics, relative to standard care.  

Methodology 

A prospective randomized controlled trial was conducted in District Headquarters Hospital, 

Faisalabad. Patients admitted with acute respiratory infection and systemic involvement (fever 

> 38.5°C or systemic inflammatory markers elevated) were eligible. Sample size was 

calculated using the Epi Info software for comparing two independent means and proportions: 

assuming a 25% reduction in mean hospital stay (from 8 to 6 days), with α = 0.05, power = 

80%, SD ≈ 2.5 days, and accounting for 10% drop‐out, the required sample size was 240 (120 

per arm). Patients were stratified by age: pediatric group (≤14 years) and adult group (≥18 

years), to ensure balanced distribution. 

Inclusion criteria comprised: hospital admission with primary diagnosis of acute respiratory 

infection (e.g. pneumonia, bronchiolitis, influenza, or other viral/bacterial respiratory 

pathogen), evidence of systemic involvement (one or more of elevated CRP or procalcitonin, 

fever, leukocytosis), consent to participate. Exclusion criteria comprised: immunosuppression 

(e.g. HIV/AIDS, chemotherapy), chronic lung disease stage IV, pregnancy, patients already in 

respiratory failure at admission requiring mechanical ventilation, or refusal of consent. Verbal 

informed consent was obtained from adult patients or parents/guardians of pediatric patients, 

after explanation of the study purpose, procedures, risks, and benefits; assent was obtained 

from older children when appropriate. 

Participants were randomized into two arms: standard care (management by the relevant 

specialty—pediatric or internal medicine or pulmonology as per age and primary physician) vs 

integrated multidisciplinary care (joint rounds and protocol involving pediatricians, internists, 

pulmonologists, with shared decision‐making of respiratory support, systemic care, 

monitoring). All participants received baseline assessments (demographics, clinical features, 

oxygenation, baseline pulmonary function if age appropriate, baseline systemic biomarkers 

including CRP, procalcitonin, full blood count). Follow‐ups included daily clinical evaluation, 

measurement of respiratory parameters (oxygen saturation, need for supplemental oxygen or 
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ventilation), pulmonary function tests (in adults) on days 0 and 5, systemic biomarkers on days 

0, 3, 5, and at discharge, and length of stay. Data were collected blinded to group allocation 

where feasible; lab and function tests processed by technicians unaware of group. Statistical 

analyses included independent t‐tests for continuous outcomes (length of stay, biomarker 

declines), chi‐square for categorical outcomes (progression to respiratory failure, complication 

rates), with p < 0.05 considered significant.  

Results 

Table 1: Demographic and Baseline Characteristics 

Characteristic 
Integrated Care 

(n=120) 

Standard Care 

(n=120) 

p-

value 

Mean age (years) ± SD 25.4 ± 17.2 26.1 ± 16.5 0.74 

Pediatric (≤14 yrs), n (%) 60 (50.0%) 60 (50.0%) – 

Male gender, n (%) 68 (56.7%) 65 (54.2%) 0.68 

Baseline CRP (mg/L) ± SD 82.3 ± 25.4 80.7 ± 27.1 0.63 

Baseline oxygen saturation (%) ± 

SD 
89.5 ± 4.2 89.8 ± 4.5 0.52 

Table 2: Primary Outcomes and Respiratory Measures 

Outcome 
Integrated 

Care 

Standard 

Care 

p-

value 

Length of stay (days) ± SD 5.2 ± 1.3 7.8 ± 2.1 <0.001 

Progression to respiratory failure, n (%) 15 (12.5%) 34 (28.3%) 0.005 

Improvement in oxygenation (children: ΔSpO₂ on 

day 3) ± SD 
+7.8 ± 2.1% +4.5 ± 2.8% <0.001 

Table 3: Systemic Biomarkers and Pulmonary Function (Adults) 

Measure 
Integrated 

Care 

Standard 

Care 

p-

value 

CRP decline by day 3 (mg/L) ± SD −45.6 ± 12.2 −30.3 ± 10.8 <0.001 

Procalcitonin decline by day 3 (ng/mL) ± SD −2.8 ± 0.9 −1.7 ± 1.1 0.002 

Change in FEV₁ (% predicted) (Adults) day 5 vs 

baseline ± SD 
+12.4 ± 4.5 +6.9 ± 5.2 <0.001 
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Table 1 confirms similarity of baseline characteristics between arms, ensuring comparability. 

Table 2 shows integrated care markedly reduced hospital stay, lowered respiratory failure 

incidence, and improved oxygenation in children. Table 3 demonstrates systemic inflammation 

markers declined faster and pulmonary function in adults improved more in the integrated care 

group. 

Discussion 

The present study shows that adopting an integrated multidisciplinary protocol involving 

pediatrics, internal medicine, and pulmonology substantially improves outcomes in patients 

with respiratory infection and systemic involvement. The reduction in length of hospital stay 

(by roughly 33%) and nearly halving of progression to respiratory failure emphasizes that joint 

decision‐making and early combined care are not merely conceptual but yield clinically 

significant improvements. In contexts where respiratory disease burden is high, these findings 

suggest possible decreases in resource usage, ICU admissions, and overall morbidity.11-13 

Children in the integrated care arm experienced more rapid improvement in oxygenation 

compared to standard care—this underscores that pediatric respiratory compromise benefits 

from early pulmonology oversight and internal medicine input, especially when systemic 

features are present. The faster decline of systemic markers (CRP, procalcitonin) also suggests 

that integrated care accelerates resolution of systemic inflammation, potentially reducing risk 

of complications such as sepsis or multi‐organ involvement.14-17 

Pulmonary function improvement in adult subjects following integrated care further supports 

that respiratory infections with systemic involvement are better managed when pulmonary 

expertise is incorporated alongside general internal medicine. This may reflect more precise 

titration of respiratory support, optimized medication choice (e.g. steroids or antimicrobials), 

and closer follow-up of lung mechanics.18-20 

For pediatric vs adult populations, the study confirms similar baseline demographics and 

severity, but integrated care seems particularly beneficial in younger age groups where lung 

physiology is more vulnerable. The improvements in oxygenation and avoidance of respiratory 

failure in children with integrated care may translate into long-term pulmonary health benefits. 

These results contrast with prior studies focusing only on single age groups or on 

epidemiology; this study supplies experimental evidence of management strategy, bridging 

gaps between specialties. Limitations include single‐centre design and short duration; 

pathogens were not stratified in this protocol (viral vs bacterial), which could modulate 

response. Future studies should evaluate pathogen-specific integrated protocols, long-term 

outcomes, and cost‐effectiveness across multiple centres. 

Conclusion 

This study demonstrates that multidisciplinary collaboration among pediatrics, internal 

medicine, and pulmonology in managing respiratory infections with systemic involvement 

yields significantly better outcomes—including shorter hospital stays, lower respiratory failure 

rates, and faster resolution of systemic inflammation—than standard care. It fills a gap in 

evidence on cross-specialty protocols across age groups. Future research should evaluate 

pathogen-tailored interventions and long-term respiratory and systemic sequelae under such 

integrated models.  
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