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Preface 

01

Community-acquired bacterial pneumonia (CABP) remains a leading cause of morbidity 

and mortality in Pakistan, exerting a disproportionate burden on vulnerable populations 

while simultaneously straining an already resource-constrained healthcare system. The 

evolving epidemiology of respiratory pathogens, the accelerating threat of antimicrobial 

resistance, and the expanding armamentarium of diagnostics and therapeutics demand a 

timely, context-sensitive reappraisal of clinical practice.

These updated guidelines represent a deliberate e�ort to bridge global evidence with local 

realities. While informed by contemporary international data and best practices, they are 

�rmly grounded in the epidemiological patterns, healthcare infrastructure, and 

socioeconomic constraints unique to Pakistan. Particular emphasis has been placed on 

pragmatic decision-making—balancing diagnostic precision with feasibility, and 

therapeutic e�cacy with a�ordability and accessibility.

A key strength of this document lies in its multidimensional approach. Beyond 

antimicrobial selection, it integrates risk strati�cation, severity assessment, stewardship 

principles, and systems-level considerations, including referral pathways and levels of 

care. Importantly, it acknowledges the heterogeneity of care delivery across urban 

tertiary centers and rural primary facilities, o�ering adaptable recommendations that 

retain clinical rigor without sacri�cing practicality.

The guidelines also recognize that optimal CABP management extends beyond 

pharmacotherapy. Early identi�cation, rational use of diagnostics, prevention strategies, 

and patient-centered care are equally critical pillars. In an era where overuse of broad-

spectrum antibiotics threatens future therapeutic viability, these recommendations 

underscore the ethical and clinical imperative of judicious prescribing.

This document is intended not merely as a reference, but as a catalyst—for standardizing 

care, reducing unwarranted variation, and ultimately improving patient outcomes 

nationwide. Its success, however, will depend on collective ownership by clinicians, 

policymakers, and institutions alike.

In confronting CABP, the challenge is not a lack of knowledge, but the disciplined 

application of it—consistently, equitably, and wisely.



Message by the President
Pakistan Chest Society

Community-acquired pneumonia continues to contribute 

signi�cantly to morbidity and mortality across all age 

g ro u p s.  T h e s e  g u i d e l i n e s  e m p h a s i ze  e a r l y  r i s k 

strati�cation, judicious antibiotic use, and evidence-based 

supportive care. By aligning global standards with local 

microbial patterns and resistance trends, PCS aims to 

enhance clinical decision-making and antimicrobial 

stewardship.

Prof. Shereen Khan
President
Pakistan Chest Society
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Message by the Chairman
Guideline Committee, Pakistan Chest Society

It gives me great pleasure to present the Guidelines for the 

Management of Community Acquired Pneumonia (CAP) 
by the Pakistan Chest Society. These guidelines are a key 

step toward improving and standardizing the care of 

pneumonia patients across Pakistan, where respiratory 

infections remain common and often life-threatening if 

not treated early.

Community Acquired Pneumonia is an infection of the

lungs that develops outside hospital settings. In Pakistan,

factors such as overcrowding, malnutrition, air pollution, smoking, repeated infections, and 

late medical consultation increase the incidence and severity of pneumonia. Recognizing 

these local factors is essential for proper diagnosis and treatment.

The CAP Working Group, under the leadership of Prof. Muhammad Zill-e-Humayun Mirza, has 

adapted international evidence to suit Pakistan's healthcare environment. The guidelines 

outline important causes, clinical evaluation, and appropriate management strategies 

tailored to our population.

Early diagnosis is crucial. A thorough history, physical examination, chest X-ray, pulse 

oximetry, and basic blood tests are recommended for initial assessment. Severity scores like 

CURB-65 help determine whether treatment should be at home, in the ward, or in ICU. 

Additional tests such as sputum culture or blood culture may be used when needed.

Management must be prompt and evidence-based. Early initiation of suitable antibiotics, 

along with supportive measures including oxygen if required, hydration, fever control, 

respiratory physiotherapy, and vaccination are strongly emphasized. Avoiding smoke and 

pollutants and seeking care early can signi�cantly improve outcomes.

These guidelines aim to reduce complications, hospital stays, and mortality, while ensuring 

that patients receive timely and e�ective treatment. We thank all members involved in 

preparing these recommendations and remain committed to advancing respiratory health 

and evidence-based medical practice across Pakistan.
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Prof. Muhammad Ashraf Jamal
Chairman Guideline Committee
Pakistan Chest Society
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Alhamdulillah, we have tried our best to ful�l the task assigned to the committee by Chair 

Guidelines Committee for developing PCS guidelines on di�erent important topics related to 

chest diseases. 

 

It took around 08 months of hectic e�orts, sleepless nights, countless discussions, research, 

re�nement, reviews, and collective insights, but we managed to shape up a comprehensive 

document.  

 

This guideline is a living one, like all medical issues, subject to improvement in the light of new 

research. It also covers a yet un-tapped aspect: roadmap for implementation by the health 

authorities. This requires will for gradual implementation, to avoid undue treatment 

protocols by both the local uninformed doctors as well as the patients. 

 

I am thankful to all the committee members, Prof Masood ul Haq, Prof 

Muhammad Irfan, Prof Imran, Prof Irfan Malik, Dr Madiha Siddiqui, and Dr Rizwan Athar, for 

their dedication, and e�orts in improving the document. I would especially like to thank Prof 

Masood ul Haq and Prof Muhammad Irfan who took time, went through the whole document, 

and suggested corrections. 

 

I would also like to thank Dr Mashaal Sabqat, Assistant Prof Medical Education IIMC and 

Riphah International University for her technical help and proof reading the whole document. 

 

Lastly, I hope that those who read it may learn and apply to help their patients, in a more 

scienti�c manner. After all, that is what this whole exercise is all about. 

 

Happy reading. 

Acknowledgement from the Chair, Committee

for Community Acquired Pneumonia guidelines

development
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Prof. Muhammad Zill-e-Humayun Mirza
Chair, CAP Guideline development Committee 
Pakistan Chest Society
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The low and middle-income countries in the South and Southeast Asia, including Pakistan, 
1face CABP (Community-Acquired Bacterial Pneumonia) as a major public health challenge . 

Recent regional data suggest that over 1 million adult deaths annually in Asia are attributable 

to CAP (Community-Acquired Pneumonia), with the most a�ected being the elderly and 
2patients with comorbidities .  

3Pakistan's adult population faces a growing but under-recognized burden of CAP . Integrated 

Disease Surveillance and Response (IDSR) Report by the National Institute of Health, 

Islamabad indicates pneumonia as the leading cause of deaths due to acute respiratory 
4illness, with notable seasonal peaks in the winter months . Key contributors to this burden 

5include high levels of ambient air pollution (PM2.5 often exceeding 80 µg/m³ ), tobacco use 
6(27% of adults in Pakistan smoke or use smokeless tobacco , unregulated antibiotic access, 

low in�uenza and pneumococcal vaccination coverage, and insu�cient diagnostic services⁶. 

An analysis of hospitalized CAP patients in Pakistan showed an overall in-hospital mortality of 
 310.8%, increasing to 34.5% in older adults and patients with multiple comorbidities . Delayed 

 7antibiotic initiation, irrational empiric therapy , and underutilization of severity scoring tools 
 8 like CURB-65 are the key predictors of poor outcomes

 9Despite the availability of local guidelines from the Pakistan Chest Society (PCS) , real-world 

adherence remains suboptimal. Studies from both public and private hospitals in urban and 

rural areas of the country have reported wide variations in empirical antibiotic selection, with 

frequent overuse of �uoroquinolones and third-generation cephalosporins, often without 
 7microbiological con�rmation . Over-the-counter antibiotic access further worsens 

resistance patterns and delays appropriate management. Data from the SOAR (Survey of 

Antibiotic Resistance) program and tertiary care antibiograms consistently show alarming 

trends of resistance to macrolides, penicillin and cephalosporins among Streptococcus 
 10pneumoniae isolates in Pakistan .  

In addition, the role of viral co-infections, particularly in�uenza A, RSV, SARS-CoV-2, and 
 11parain�uenza, in worsening the infections is increasingly recognized . A Karachi-based 

study revealed viral-bacterial co-infection in 92.2% of CAP cases, signi�cantly associated 
 12with higher ICU admissions and prolonged hospital stay . This highlights the need for 

improved pneumonia diagnosis by the integration of viral surveillance. In this regard, the 

2025 American Thoracic Society (ATS) guidelines recommend considering lung ultrasound 

as a reasonable alternative to chest X-ray in diagnosing CAP, especially where radiology 
 13access is limited . Moreover, the ATS supports withholding antibiotics in otherwise healthy 

outpatients without any co-morbidities, with clear viral etiology based on clinical judgment. 

Chapter 01:
Introduction 
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For stable patients, a shorter antibiotic course (3–5 days) is recommended to reduce 
 13resistance risk . These recommendations reinforce the need for improved diagnostic 

processes and targeted therapy in settings like Pakistan with issues like antibiotic overuse and 

resistance. 

In response to this urgent need, the Pakistan Chest Society (PCS has developed these 

National Guidelines for CAP in Adults - 2025. This document utilizes the GRADE 

methodology and PICO framework, ensuring recommendations are evidence-based, 

actionable and context-speci�c. 

 

These guidelines are:

1. Informed by more than 50 local studies and surveillance datasets published between 

2005 and 2025. 

2. Supplemented by regional experiences from India, Bangladesh, Sri Lanka, and the Middle 

East. 

3. Benchmarked against international guidance from the BTS 2023, Indian Chest Society 

2023, Canadian Thoracic Society, and ERS/IDSA guidelines. 

 

These guidelines aim to:

1. Standardize the diagnosis, risk strati�cation, and treatment of CAP across Pakistan. 

2. Reduce mortality and improve treatment outcomes in both urban and rural populations. 

3. Optimize antibiotic usage to combat rising antimicrobial resistance. 

4. Establish national KPIs (Key Performance Indicators) for quality monitoring and future 

updates. 

5. Endorsed by the Pakistan Chest Society, this protocol is intended to serve as the o�cial 

reference document for CAP management in Pakistan and shall be updated periodically 

as new evidence becomes available.
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Chapter 02:
Epidemiology and Etiology of CAP in Pakistan 

CAP is a major public health concern in Pakistan, contributing signi�cantly to morbidity, 

mortality, and healthcare burden. The epidemiology of CAP in Pakistan is shaped by many 

factors, including high rates of air pollution, increasing tobacco use, overcrowded living 

conditions, undernutrition, and rising antimicrobial resistance.  

 

National Burden and Incidence 
The true incidence of CAP in adults in Pakistan remains underestimated due to diagnostic 

limitations and inconsistent reporting. However, data extrapolated from tertiary hospital-

based studies and provincial surveillance indicate an incidence of 75 - 120 cases per 100,000 

adults per year, with seasonal peaks between November and February due to increased 
 14respiratory viral co-infections . 

A recent multi-center cohort (2022–2024) covering �ve major provinces recorded an overall 

in-hospital mortality of 9.6% among adults with CAP, with higher mortality rates in Sindh 

(11.2%) compared to Punjab (7.8%). 

 

 
15Factors associated with a higher mortality included : 

1. Age > 65 years 

2. Chronic lung disease (e.g., COPD, bronchiectasis) 

3. Diabetes mellitus, chronic kidney disease 

4.  Indoor air pollution (solid biomass use) 

5. Tobacco exposure (national smoking prevalence ~27%) 

6. Multi-lobar radiological involvement 

7. Studies show greater prevalence in males (male: female ratio ~1.4:1), 

likely due to di�erential smoking rates and occupational exposure. 
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Microbial Etiology in Adults 
Multiple Pakistani studies, including meta-analyses, have explored the etiology of 

CAP among hospitalized adults, though most are from urban tertiary centers. A 2025 

pooled analysis of 4,218 cases from Karachi, Lahore, Peshawar, and Quetta identi�ed the 
16following predominant pathogens :

Viral Co-Infections and Emerging Respiratory Pathogens 
Recent research from Karachi, Lahore, and Islamabad has shown increasing detection of 

respiratory viral co-infections in adult CAP, particularly: 

A 2025 study using multiplex PCR panels in hospitalized CAP patients found that 12.2% 

had co-detection of viral and bacterial pathogens, with higher mortality (28.6%) observed 
 18in this group . 

 

Geographic Variability and Data Gaps 
The bulk of microbiological studies come from urban tertiary care centers, with limited data 

from rural Sindh, Balochistan, Gilgit-Baltistan, and southern Punjab. Standardized, 

multicenter surveillance using uniform diagnostics (blood/sputum cultures + antigen tests 

+ viral PCR) is urgently needed to build a national CAP picture. 

1. Streptococcus pneumoniae - 15% (most common pathogen overall) 

2. Pseudomonas aeruginosa - 11% (higher in patients with structural lung 

disease or ICU stay) 

3. Haemophilus in�uenzae - 9% (predominantly non-typeable strains) 

4. Staphylococcus aureus - 8% (MRSA estimated at ~11% of isolates)

5.  Klebsiella pneumoniae - 7% (especially in elderly and diabetic patients) 
 76. Legionella pneumophila <2% (rarely tested outside major centers) . 

Emerging data also highlights an increase in ESBL-producing 
17Enterobacterales in ICU patients (13.4%), with 43% developing pneumonia . 

1. In�uenza A (H1N1, H3N2) - seasonal surges 

2. Rhinovirus/Enterovirus 

3. RSV and Parain�uenza 

4. SARS-CoV-2 - declining but relevant for di�erential diagnosis 

 
Risk Factors for CAP in Pakistan 

Category Key Risk Factors

Host-related

Environmental

Healthcare-related 

Socioeconomic

Age > 65, COPD, asthma, diabetes, CKD, immunosuppression, malnutrition

Smoking, air pollution (PM2.5 >80 μg/m³), biomass fuel, crowded housing

Prior antibiotic use, hospitalization within last 90 days, under- vaccination

Delayed care-seeking, �nancial barriers, low health literacy
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Chapter 03:
Antimicrobial Resistance (AMR) Trends and Empiric
Treatment Challenges in CAP – Pakistan Context 

Antimicrobial resistance (AMR) poses a growing threat to the e�ective treatment of CAP in 

Pakistan. Over the past 15 years, over-the-counter antibiotic availability, inappropriate 

prescribing practices, poor diagnostic infrastructure, and limited antibiotic stewardship have 

led to signi�cant resistance among �rstline respiratory pathogens. 

 

AMR in Streptococcus pneumoniae 
 7Macrolide resistance exceeds 25% , which is the threshold used in international guidelines to 

discourage monotherapy. Nonetheless, macrolides remain commonly prescribed 

empirically, particularly in outpatient settings. 

 
AMR in Haemophilus influenzae 

Gram-Negative Resistance – K. pneumoniae and P. aeruginosa 
This pattern re�ects frequent misclassi�cation of healthcare-associated strains as 

community-acquired and highlights the need for thorough clinical risk assessment when 
20choosing empirical antibiotics . 

 

Inappropriate Empiric Therapy and Its Consequences 

1. Ampicillin resistance: 18-25% 

2. Macrolide resistance: ~15-20% 
 19 3. Amoxicillin-clavulanate and cefuroxime: >95% susceptibility

1. Macrolide monotherapy persists despite resistance >30%.

2. Overuse of �uoroquinolones is common.
213. Empiric regimens are often not adjusted based on culture or clinical response .

4. Treatment failure, prolonged hospital stays, and ICU transfers are linked to initial 
 17inadequate therapy .
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Chapter 04:

Timely and accurate risk strati�cation in patients with CAP is essential to guide clinical 

decisions, such as: 

Severity scoring tools enable physicians to standardize care, reduce unnecessary 
22admissions, and identify high-risk patients who may bene�t from early intensive therapy . 

 

CURB-65 and CRB-65: The Most Common Tools in Pakistan 
                  The CURB-65 score is widely recommended by international and regional guidelines, 

23  24  9including those from the BTS , Indian Chest Society , and PCS Pakistan . 

It includes: 

Each component scores 1 point, with a total range of 0–5:

The CRB-65 version omits serum urea, making it more feasible in resource-limited or primary 
 25care settings . This version is particularly useful in rural Pakistani setups and BHUs without 

immediate lab access. 

Despite the utility and feasibility of its use, a nation-wide study found disagreement between 

CURB-65 recommendation and physician's decision regarding hospitalization of CAP 
26patients in almost four out of every 10 patients . 

 

PSI (Pneumonia Severity Index) 
 27The PSI score, developed by Fine et al.  uses 20 variables to calculate mortality risk and 

recommend site of care. While more comprehensive than CURB-65, PSI has limited utility in 

majority of Pakistani hospitals due to: 

Risk Stratification and Severity Assessment in CAP 

1. Site of care (outpatient vs. hospitalization) 

2. Need for ICU admission 

3. Empirical antibiotic selection 

4. Use of supportive care (oxygen, �uids, early escalation) 

1. Confusion 

2. Urea >7 mmol/L 

3. Respiratory rate ≥30/min 

4. Blood pressure (SBP <90 mmHg or DBP ≤60 mmHg) 

5. Age ≥65 years 

1. 0–1: Low risk (outpatient management) 

2. 2: Consider short hospital stay or close monitoring 

3. 3–5: High risk (hospitalization or ICU) 

1. Complexity 

2.  Need for laboratory and radiographic data 
 28 3. Time burden in busy emergency settings
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Although numerous studies have demonstrated that PSI is superior to CURB-65 in predicting 
 29,30mortality among patients with CAP , its use in Pakistan is limited due to time and resource 

constraints. Consequently, CURB-65 and CRB-65 continue to be the preferred tools in 

routine clinical practice in Pakistan. 

 

SMART-COP and SCAP Scores 
Alternative tools like SMART-COP and SCAP have been explored in India and Bangladesh to 

identify patients needing ICU admission. These tools include: 

SMART-COP: Predicts need for intensive respiratory or vasopressor support (IRVS) 

SCAP: Spanish tool used for ICU prediction. 
31A 2022 study from India  found that SMART-COP had a higher PPV (Positive Predictive Value) 

for predicting ICU need (69.8%) compared to CURB-65 (36.5%). However, no large-scale 

validation of SMART-COP has been conducted in Pakistan to date. 

 
Limitations and Local Adjustments 

Despite their value, severity scores must be interpreted in clinical context. Multiple Pakistani 

and regional studies have highlighted their limitations: 
 32 1. Young patients with multi-lobar disease may be under-triaged by CURB-65.

2. Malnourished or diabetic patients may have poorer outcomes despite low scores. 

3. In Pakistan, biomarkers like CRP and procalcitonin are rarely available at point-of 

care. 

Moreover, early warning signs such as oxygen saturation <90%, confusion, or RR ≥30 should 
33 trigger immediate escalation regardless of score.

To improve relevance, some hospitals in Karachi now combine CRB-65 with SpO  <90% as a 2

34 red �ag for immediate referral.



Chapter 05:

Early and accurate diagnosis of CAP is essential to initiate appropriate empirical antibiotic 

therapy, stratify disease severity, detect atypical or resistant pathogens, and improve 

patient outcomes. In Pakistan and similar regional contexts, diagnostic limitations such as 

poor microbiological facilities, late hospital presentation, and over-the-counter antibiotic 

use often result in the prescription of empirical therapy without pathogen con�rmation, 
7,20increasing the risk of antimicrobial resistance and treatment failure. . 

 

Clinical Evaluation 
The �rst step in diagnosis remains a clinical suspicion based on common presentation: 

1. Cough with or without purulent sputum. 

2. Fever ≥38°C 

3. Dyspnea or pleuritic chest pain 

4. Auscultatory �ndings: bronchial breathing, crepitations, dullness to percussion 

 A prospective observational study from Peshawar (2022) found that the presence of ≥3 of 
35these clinical features had a sensitivity of 92% for radiologically con�rmed CAP . These 

�ndings align with regional data from India and Bangladesh, reinforcing the value of thorough 
36bedside evaluation in low resource settings . 

 

Radiological Assessment 

•  Chest X-ray (CXR) 

A posterior-anterior chest X-ray remains the primary radiologic modality for diagnosing CAP. 

Typical �ndings include lobar consolidation, interstitial in�ltrates, and pleural e�usions. 

In Pakistan, access to CXR is generally available in urban and tertiary centers but often 
37delayed or unavailable in rural hospitals due to equipment issues or sta�ng constraints.  

An Islamabad survey in 2022 found that in 31% of hospitalized pneumonia cases, a chest X-

ray was not obtained prior to initiating antibiotics, primarily due to late-night admissions, 
38 equipment malfunction, or unavailability of radiology sta�.

• Chest CT Scan 

High-resolution computed tomography (HRCT) is superior to Chest X-ray in identifying 

multi-lobar disease, cavitations, necrotizing pneumonia, or alternative diagnoses like 

malignancy. 

Due to its cost and limited availability, HRCT in Pakistan is reserved for patients who fail to 

improve on standard therapy, show atypical radiological �ndings, or are suspected of having 
38complications such as empyema . 

 

• USG Chest  

An exciting tool in the hands of the trained, with focused algorithms like The Blue Protocol and 

FAST scans, aim to provide POCUS (point of care ultrasound) as a de�nitive bedside 

diagnostic test. 

Evaluation and Diagnostic Work up in CAP 

14
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However, cost, training and acceptance make immediate availability and recommendation 

di�cult. A slow roll out with training workshops, and involvement of philanthropic societies 

may bring this closer to reality. 

 

Microbiological Testing 
Sputum Gram Stain and Culture 

Sputum microscopy and culture are basic yet underutilized diagnostic tools. Valid samples 

have <10 squamous epithelial cells and >25 polymorphonuclear cells per low power �eld. 

Processing within 1 hour increases yield. A 2022 study from Lahore reported that only 26% of 
39admitted CAP patients had sputum cultures obtained before starting antibiotics . 

Barriers include: 

1. Inappropriate sample timing 

2. Prior antibiotic use 

3. Poor sample quality 

4. Lack of lab capacity in district and secondary hospitals 

• Blood Cultures 

Blood cultures are strongly recommended in moderate to severe CAP, especially for febrile, 

hypotensive, or immunocompromised patients.40 In Pakistan, blood culture yield remains 

low (~5–9%), but when positive, it aids in detecting bacteremia with Streptococcus 

pneumoniae, Staphylococcus aureus, or Klebsiella pneumoniae, including multidrug-

resistant strains40. Another local study shows a diagnostic yield of 7-12% in moderate-to-
47severe CAP.  

• Urinary Antigen Testing 

Urinary antigen detection for S. pneumoniae and Legionella pneumophila o�ers rapid, non-

invasive diagnosis, with around 85% speci�city. However, its availability in public hospitals is 

limited. It is more routinely used in the private sector (e.g., Shifa International, AKUH) and in 
41 ICU settings where typical organisms are not identi�ed or Legionella is suspected.

It has limited role in routine adult CAP but is useful in cluster outbreaks and public health 

investigations. 

The British Thoracic Society (BTS) 2023, ATS/IDSA 2019 and Indian Chest Society 2012 all 

recommend microbiological testing in hospitalized patients, particularly those who are 
23,24,48 severely ill, immunocompromised, or at risk for drug-resistant pathogens.

Biomarkers 
• C-Reactive Protein (CRP) and Procalcitonin (PCT) 

Biomarkers can assist in di�erentiating bacterial from viral pneumonia and guide duration of 

therapy. 

CRP is inexpensive and available in most tertiary setups. A 2024 study from Peshawar showed 

that CRP > 5mg/dL had 87.77% sensitivity and 53.94% speci�city in di�erentiating bacterial 
42from viral pneumonia . 

Procalcitonin (PCT) access is limited to advanced hospitals but is more speci�c for bacterial 

infections. A Southeast Asian expert-based consensus documented that PCT-guided 

antibiotic protocols reduced average antibiotic exposure by 34.8% by 1.8 days without 
43compromising safety.  



16

Despite the bene�ts, cost constraints and lack of lab infrastructure limit routine biomarker 

usage in Pakistan’s secondary and rural hospitals. 

 

COVID-19 and Respiratory Viral Co-infections 
Since the onset of COVID-19, it has become essential to rule out SARS-CoV-2 in patients 

presenting with pneumonia-like symptoms. Recent guidelines recommend performing an 

RT-PCR or rapid antigen test in the initial workup, especially during high-prevalence 
44 seasons.

Moreover, Pakistani, and South Asian data increasingly show co-infections with in�uenza, 

RSV, or rhinovirus among CAP cases, supporting the need for broader viral panels in critically 
45 ill patients.

 

Diagnostic Gaps in Pakistan 
Multiple audits and �eld studies indicate persistent gaps in diagnostic implementation: 

1. <30% of admitted CAP cases have microbiological con�rmation. 
8 2. 70% of patients receive empirical antibiotics before diagnostic samples are taken

Diagnostic tools like CT scans, antigen tests, and biomarkers are inaccessible in most public 

hospitals. No national protocol exists for standardizing diagnostic workup in pneumonia 

patients. 

 

PCS Recommendations to Address Gaps 
To optimize diagnostic accuracy and antibiotic stewardship in CAP, the Pakistan Chest 

9Society recommends : 

1.  Early sample collection before starting empirical antibiotics. 

2.  Standardized sputum and blood culture protocols in all moderate/severe cases 

3.  Wider availability to ensure routine use of CRP and/or PCT, where feasible to help 

avoid overtreatment 

4.  Broader availability of urinary antigen testing and multiplex PCR, especially in ICU 

patients or during outbreaks. 

5. Periodic audits and national training programs to improve diagnostic consistency 
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Chapter 06:

E�ective empiric treatment of CAP must balance: 

1. Local pathogen prevalence 

2. Antibiotic resistance trends 

3. Patient risk category (outpatient, inpatient non-ICU, ICU) 

4. Access and cost considerations in the Pakistani healthcare system 

Numerous Pakistani studies con�rm that antibiotic regimens designed for high-income 

countries are often inappropriate due to Pakistan’s high rates of antimicrobial resistance and 

signi�cant burden of Gram-negative organisms, especially in moderate and severe 
7,21 community cases. 

National and international guidelines (PCS, BTS 2023, Indian Chest Society 2023) uniformly 

recommend localized empirical strategies that re�ect microbiological realities and 
9,23,24 healthcare infrastructure. 

 

Principles of Empirical Therapy in CAP 
Before selecting empirical antibiotics, clinicians must: 

1. Assess disease severity using CRB-65 or CURB-65 (Section 4) 

2. Review hospital or city-level antibiograms 

3. Consider comorbidities (diabetes, COPD, CKD) 

4. Evaluate risk factors for drug-resistant pathogens (see 6.2) 

 

Risk Factors for Drug-Resistant Pathogens (DRPs) 
Pakistan-speci�c surveillance reveals that 40–45% of hospitalized CAP patients harbor 

drug-resistant organisms, such as ESBL-producing Klebsiella pneumoniae or Pseudomonas 
 7aeruginosa . 

Key risk factors include: 

1. Hospitalization within the past 90 days 

2. Prior use of antibiotics in the past 3 months 

3. Chronic lung diseases (COPD, bronchiectasis) 

4. Structural lung disease, CKD, or malignancy 

5. Tube feeding, aspiration risk 

6. Known colonization with MDROs 

Patients with ≥2 of these risk factors require extended-spectrum or dual therapy regimens. 

 
46 Pakistani Empirical Treatment Algorithm (Adult CAP)

A. Outpatient (Low Risk, CRB-65 = 0–1, No DRP Risk) 

1. Amoxicillin 1 g PO TID, OR Doxycycline 100 mg PO BID × 5–7 days or 

2. Amoxicillin-clavulanate 625 mg PO TID in case of mild comorbidities or 

3. Cefpodoxime 200mg PO BID × 5 days. 

Empirical Antibiotic Therapy and Treatment Algorithm
for CAP in Pakistan 
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Note: Avoid macrolide monotherapy due to high resistance (macrolide resistance >30% in S. 

pneumoniae). 

B. Outpatient (Moderate Risk or DRP Risk Factors Present) 

1. Amoxicillin-clavulanate PO, OR Doxycycline 100 mg PO BID or 

2. Levo�oxacin 750 mg PO OD × 5–7 days or 

3. Cefuroxime 500 mg PO BID + Azithromycin 500 mg Od 11

4.  Cefpodoxime 200mg PO BID × 5 days. 

 

Caution: Fluoroquinolones should be avoided in patients at risk of QT prolongation or with 

cardiovascular history. 

C. Inpatient (Non-ICU) 

1.  Ceftriaxone 1–2 g IV OD + Azithromycin 500 mg IV/PO OD or 

2. Levo�oxacin 750 mg IV OD if beta-lactam allergy. 

 

D. Inpatient (Severe/ICU or DRP Risk) 

1. Cefepime 2 g IV q8h + Azithromycin 500 mg IV OD or 

2. Piperacillin-tazobactam 4.5 g IV q6h + Levo�oxacin 750 mg IV OD 

3. Monotherapy with a Carbapenem. 

 

Additions based on risk: 

1. MRSA suspicion: Add Vancomycin 15 mg/kg IV BID or Linezolid 600 mg IV BID 

2. Pseudomonas suspicion: Avoid ceftriaxone; use anti-pseudomonal β-lactam. 

 

Duration of Therapy 
1. Outpatients: 5–7 days if stable and clinically improving 

2. Inpatients: 7–10 days depending on severity 

3. Shorter duration (≤5 days): May be used in patients with mild-moderate disease if 

PCT-guided and showing rapid clinical recovery 

 

Role of Antimicrobial Stewardship 
Inappropriate empirical therapy is a key driver of AMR and poor outcomes. A 2022 multi-center 

audit reported: 

1. 39% of CAP patients received non-guideline-concordant empiric therapy 

2. Patients receiving inappropriate empiric treatment had a 2.6 times higher mortality 

rate 
20 3. Duration of therapy exceeded recommended limits in 42% of cases

Antimicrobial stewardship programs (ASPs), where implemented, showed a 25% reduction in 

inappropriate antibiotic use and shorter hospital stays. 

Pakistan-Specific Algorithm (Simplified Table) 

Table 6.1 – Empirical Antibiotic Algorithm (CAP – Adults, Pakistan) 

Recommended Empirical TherapyRisk Strati�cation

Outpatient (Low Risk)

Outpatient (DRP Risk)

Inpatient (Ward)

ICU or Severe + DRP Risk

Amoxicillin Or Amox-Clav ± Doxycycline. Or Cefpodoxime

Levo�oxacin OR Cefuroxime + Azithromycin or Cefpodoxime

Ceftriaxone + Azithromycin OR Levo�oxacin 

Pip-Tazo + Levo�oxacin ± MRSA coverage
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Chapter 07:

Microbiological con�rmation in CAP plays a pivotal role in guiding targeted antibiotic therapy, 

limiting the overuse of broad-spectrum agents, and mitigating antimicrobial resistance 

(AMR). Despite its clinical signi�cance, microbiological testing remains underutilized across 
47 most healthcare tiers in Pakistan.

Timely collection of good-quality sputum, blood cultures, and in selected cases, urinary 

antigen tests or molecular panels, can lead to pathogen identi�cation in 25-40% of CAP 
31,34cases . This distinction is critical to identify true community-acquired multidrug-resistant 

(MDR) pathogens (e.g., ESBL or carbapenem-resistant Klebsiella) versus colonizing hospital 

�ora. 

 

 
Gaps in Pakistan’s Microbiology Practices 
Despite formal guidelines and internal hospital protocols, microbiology remains poorly 

integrated into the standard diagnostic pathway for CAP.  

Key barriers include: 

1. Delays in specimen processing (especially during night shifts or weekends) 

2. High rejection rate of sputum samples due to poor collection techniques 

3. Inadequate documentation or failure to order cultures at ER/OPD level 

4. Minimal training of interns, nurses, and paramedics 

5. Absence of culture-based decision incentives for physicians 

A study at Lahore General Hospital (2022) reported that sputum cultures were omitted in 

61% of CAP admissions, and even when cultures were performed, results were delayed 
49 beyond 72 hours in 48% of cases.

Conversely, a study using culture sensitivity reports to optimize antibiotic prescriptions in 
39 Lahore demonstrated culture-guided modi�cation in more than 70% patients.

 
Role of Antimicrobial Stewardship (AMS) 
AMS is central to optimizing treatment, minimizing resistance, and reducing mortality.  

The long-term viability of antimicrobial stewardship programs (ASPs) in Pakistan is 

challenged by systemic issues such as the absence of mandatory implementation for 

accreditation, inadequate administrative support, limited microbiology and IT 
50 infrastructure, and a shortage of key personnel.

 

Regional Models of AMS and Microbiology Integration 
India: The AMR containment program launched in 2021 emphasized hospital level 

antibiogram updates every quarter and automated �agging of discordant 

Microbiological Confirmation and Antimicrobial
Stewardship Strategy 
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antibiotic prescriptions. A 2024 survey showed a 17% reduction in carbapenem use in high-
51burden respiratory wards . 

Sri Lanka: In 2021, tertiary hospitals adopted CRP- and PCT-guided AMS protocols, achieving 
52 shorter antibiotic durations by 2.1 days and reducing ICU transfers for CAP by 22%.

These regional examples highlight the feasibility of implementing AMS in LMICs with limited 

budgets through policy commitment, audit, and lab integration. 

 
Future Directions for Pakistan 
For sustainable microbiological con�rmation and stewardship in CAP, Pakistan must 

implement: 

1. Regional antibiogram networks coordinated by NIH and PCS 

2. Mandatory submission of drug-resistant isolates for national AMR mapping 

3. AMS integration into electronic health records (EHRs) 

4. Deployment of ID-trained fellows and stewardship pharmacists at tertiary centers 

5. Standardized ER-level admission bundles with checklists for culture ordering 

These interventions can signi�cantly improve CAP outcomes and curb the rise in multidrug-

resistant community infections. 
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Chapter 08:

Monitoring patients with CAP is essential for early detection of treatment failure, prevention 

of complications, and ensuring appropriate transition to oral therapy or discharge. Local, 

regional, and international guidelines emphasize structured follow-up strategies tailored to 

patient severity, comorbidities, and response to therapy. 

Given the infrastructure and access limitations, a pragmatic, cost-e�ective model for CAP 

monitoring in Pakistan is as follows: 

 

Early Reassessment 
Initial clinical reassessment is recommended within 48–72 hours after starting empirical 

antibiotics. A comparative study from Lahore (2022) found that 65% of CAP patients taking 

amoxicillin and 62% of those taking Azithromycin showed improvement by day 3 and did not 

require change in antibiotics or escalation of care53, validating the 72-hour review model. 

Key parameters to reassess include: 

1. Temperature trend (resolution of fever) 

2. Respiratory rate and oxygen saturation 

3. Hemodynamic status 

4. Mental status (GCS or alertness) 

5. In�ammatory markers (CRP, PCT – if available) 

6. Radiological status (only if deterioration suspected) 

 

Imaging During Hospitalization 
23 48Both the British Thoracic Society  and IDSA/ATS  guidelines recommend against routine 

daily chest X-rays unless there is clinical worsening. However, a 2018 study in tertiary care 
54hospitals in Karachi reported that 47% of hospitalized CAP patients underwent daily CXR , 

adding unnecessary cost and radiation burden without clinical bene�t. 

 

Criteria for IV-to-Oral Switch and Discharge 
Patients can safely transition to oral antibiotics and be discharged once they meet all the 

following criteria: 

1.  Afebrile for ≥ 48 hours 

2. Hemodynamically stable (BP ≥ 90/60mmHg, HR <100/min) 

3. Tolerating oral intake 

4. No signs of clinical deterioration 

5. Mental status at baseline 

A 2023 study found that step-down therapy after 3-4 days of IV antibiotics had outcomes 
55 equivalent to prolonged IV therapy, provided switch criteria were met.

Follow-Up, Monitoring, and Patient Outcomes 
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Radiological Follow-Up Post-Recovery 
The BTS 2023 guidelines recommend that patients >50 years old or those who smoke should 

receive a repeat chest X-ray at 6 weeks post-recovery to rule out malignancy or chronic lung 
 23 disease.

56A 2015 study  found that 3.2% of patients admitted with CAP who had apparent radiological 

resolution were subsequently diagnosed with lung cancer or bronchiectasis on 6-week 

follow-up CT. 

We recommend repeating chest X-rays at 6 weeks to rule out malignancy or chronic lung 

disease unless it is indicated earlier due to poor therapeutic response or any complication is 

suspected.  

 

Outcomes and Mortality Trends 
A national multicenter study in Karachi showed: 

1. In-hospital CAP mortality: 8.4% overall 

2. ICU subgroup mortality: 23.1% 

3. Mortality correlated with CURB-65 ≥3, presence of DRPs, late hospital presentation, 
35 and lack of microbiological guidance

These patterns highlight the role of early diagnosis, empiric accuracy, and follow-up in 

improving survival. 

These guidelines recommend monitoring the outcome and mortality trends locally (at 

institution levels), regionally and nationally. These patterns will provide evidence to be 

incorporated in future guidelines to improve management strategies. 

Post-Discharge Planning and Readmission Prevention 
Structured follow-up and patient education signi�cantly reduce readmission and 

complications. A 2025 systematic review of 11 RCTs (Randomized Controlled Trials) found 
57that structured discharge counselling reduced 30-day readmission by 28%,  by improving 

adherence and warning sign recognition. 

Key elements of discharge and follow-up strategy: 

1. Review of antibiotic course, side e�ects, and adherence.

2.  Reinforcement of warning signs (dyspnea, hemoptysis, fever rebound). 

3.  Follow-up appointment within 2-4 weeks for elderly, COPD, diabetic patients. 

4.  Repeat CXR at 6 weeks, if not fully recovered, especially in chronic lung patients. 

5.  Smoking cessation and in�uenza/pneumococcal vaccination advice where 

applicable. 

 

Recommendations 
To ensure consistent monitoring and safe outcomes in CAP patients: 

1.  Include standardized follow-up templates in discharge summaries. 

2.  Designate a follow-up contact point (clinic or phone) for readmission triage. 

3.  Use electronic �ags or reminder systems (if EMR is available) for radiologic follow-up. 

4. Conduct periodic audits of mortality, readmission, and IV-to-PO switch rates as 

performance indicators. 
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Chapter 09:

Certain populations, including the elderly, immunocompromised individuals, and pregnant 

women, present unique diagnostic, and therapeutic challenges in the management of CAP.  

These subgroups exhibit atypical clinical presentations, greater susceptibility to 

complications, and often require dose and drug-speci�c considerations due to altered 
58–60 pharmacokinetics and comorbidities.

 

Elderly Patients 
Adults over 65 years account for an estimated 22-27% of CAP hospital admissions in 

Pakistan. A 2019 study in Karachi reported a 1.7-fold higher in hospital mortality in this age 
3group compared to younger patients.  Common atypical presentations include: 

1. Acute confusion 

2. Lethargy 

3. Decreased oral intake 

Management Considerations: 

1. Avoid nephrotoxic agents (e.g., aminoglycosides) 

2. Minimize QT-prolonging drugs (e.g., �uoroquinolones), especially in those with 

electrolyte imbalance or diuretic use 

3. Dose adjustment based on creatinine clearance is critical 

A cross-sectional multi-center study in Lahore reported that 17% of elderly patients 

experienced preventable drug-related complications due to unadjusted renal dosing, 
61  resulting in longer hospitalization.

Immunocompromised Patients 
This group includes: 

1. Patients with hematologic malignancies or solid tumors 

2. Transplant recipients 

3. Advanced HIV/AIDS patients 

4. Uncontrolled diabetes mellitus 

5. Long-term corticosteroid or biologic therapy users 

A Lahore-based study (2016) of 100 CAP cases in oncology patients reported multidrug-

resistant pathogens (e.g., ESBL-producing Klebsiella pneumoniae, MDR Pseudomonas) in 
6236% of isolates.  Clinical features may be atypical: 

1. Minimal radiological in�ltrates 

2. Absence of fever or leukocytosis 

3. Rapid hypoxia or septic shock Treatment Guidelines: 

A 2022 Indian study from Delhi showed improved survival with early bronchoscopy in 
 63 immunocompromised CAP cases.

Special Populations in CAP Management 

1. Empirical regimens: Piperacillin-tazobactam or Cefepime 

2. Add Vancomycin or Linezolid if MRSA risk 

3. Bronchoscopy with BAL should be considered early (within 72 hrs.) 
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Pregnant Women 
Physiological changes in pregnancy such as diaphragmatic elevation, reduced FRC, increased 

oxygen demand, and altered immunity predispose women to more severe pneumonia. 

A cohort from Ayub Medical College, Abbottabad reported a 17% incidence of development 
64of sepsis among pregnant women admitted with CAP.

Recommended antibiotics: 

1. β-lactams (e.g., ceftriaxone) 

2. Macrolides (e.g., azithromycin) 

3. Amoxicillin-clavulanate Avoid: 

  Fluoroquinolones (risk of fetal cartilage damage) 

 Tetracyclines (hepatotoxicity, fetal teeth discoloration)

Admission is warranted for: 

• Respiratory rate ≥30/min 

• SpO  <94% 

• Tachycardia or hypotension 

• Signs of fetal distress or preterm labor

Middle Eastern data (e.g., from UAE and KSA) corroborate increased ICU admission rates in 

pregnant CAP patients, highlighting the importance of early hospitalization and 
65multidisciplinary care.  

 

National and International Recommendations for High-Risk Groups 
66The British Thoracic Society 202323, IDSA/ATS 201948, Canadian Thoracic Society (CTS)  

and Pakistan Chest Society (PCS)9 guidelines advocate for tailored diagnostic and treatment 

pathways in these high-risk groups These include Specialist consultation (geriatrics, ID, 

obstetrics): 

1. Close renal and hepatic monitoring 

2.  Earlier use of diagnostic tools (CRP, procalcitonin, sputum culture) 

3.  Adjustment of empirical therapy to reduce toxicity risk 

In Pakistan, implementation of such protocols remains inconsistent. 

 
Urgent Needs in Pakistan 
To optimize CAP outcomes in special populations, the following interventions are 

recommended: 

1. Clinical decision-support tools tailored for elderly patients (e.g., renal dose 

calculators, QT risk scoring systems) 

2. Posters or charts listing pregnancy-safe antibiotics in ERs and internal medicine 

wards 

3. CME modules for junior doctors on atypical presentations and risk-adjusted therapy 

4. Creation of national CAP registries to monitor treatment outcomes in vulnerable 

populations 

Such targeted e�orts will not only improve patient outcomes but also reduce avoidable 

complications and mortality in these high-risk cohorts.
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Pneumococcal Vaccination 
The 13-valent conjugate vaccine (PCV13) and 23-valent polysaccharide vaccine (PPSV23) 

are licensed and available in Pakistan, but remain underutilized in adult practice, even among 

diabetics, COPD patients, and elderly populations. 
67 9The Pakistan Endocrine Society  and PCS guidelines  recommend PCV13 followed by 

PPSV23 in all adults ≥ 65 years, and adults aged 18–64 with comorbidities such as diabetes, 

CKD, COPD, and chronic liver disease. 

A tertiary-care cohort from Lahore (2022) involving 526 diabetic patients showed that only 
687% were vaccinated against pneumococcus.  A 2023 Middle eastern clinical review found 

that the rate of hospitalization in vaccinated Type 2 DM patients with pneumonia was 5%, as 
69 compared to 15% in non-vaccinated Type 2 DM patients.

In Hyderabad, India, hospital discharge protocols mandating PCV13 for COPD discharges 
70 increased 1-year vaccination coverage from 11% to 47%.

Sri Lanka integrated PCV13 into elder-care centers in Galle and Kandy districts in 2021, 
71 leading to a 19% decrease in adult pneumonia-related admissions over 12 months.

The Dubai Health Authority o�ers PCV free for all Emiratis >60 years, with vaccine uptake 
72 >70% since 2021.

Pakistan fell well short of regional countries, and it is recommended to promote the 

pneumococcal vaccine in all vulnerable high-risk groups. 

 

Influenza Vaccination 
Annual in�uenza vaccination plays a crucial role in preventing primary viral illness and 

secondary bacterial pneumonia, particularly in COPD, elderly, and diabetic populations. 

A systematic review of in�uenza vaccines in Pakistan showed that vaccinated COPD patients 

had 52% fewer pneumonia-related admissions during in�uenza seasons, with higher 
73 adherence among those counselled at each visit.

A 2022 multicenter cross-sectional study of 400 healthcare professionals in Lahore revealed 

that only 32% routinely recommended �u vaccines to high-risk patients, citing a�ordability 
74 and availability as barriers.

Bangladesh and Sri Lanka have included �u vaccination in their national essential medicines 
75,76  list, o�ering subsidized or free access to those 260 years and Noncommunicable diseases 

patients.

The WHO Eastern Mediterranean O�ce highlights that for every $1 spent on in�uenza 
77 vaccination, South Asian countries save $4.5 in direct medical and productivity costs.

Considering the available evidence, a wider coverage of vulnerable population with in�uenza 

vaccine is being recommended. 

Prevention Practices 
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Risk Factor Modification 
Multiple modi�able risk factors are well-documented contributors to increased risk of CAP 

and poor treatment outcome. Addressing such factors has shown to improve the outlook and 

need to implement more widely. 

A 2024 initiative to raise awareness among rural population of Punjab regarding smoking 
78 cessation resulted in favorable outcomes.

Faith-based health literacy campaigns in KP and Punjab have shown promise in reducing 
79,80 vaccine hesitancy and promoting smokeless cooking practices.

 

Structured Screening and Education 
Innovative models of community outreach and clinic-based preventive care are beginning to 

demonstrate impact in Pakistan. 

Post-discharge pneumonia clinics established in Peshawar and Rawalpindi showed 36% 

reduction in 90-day readmission for CAP after structured vaccine education and lifestyle 

counselling. 

The GASP model (India) uses SMS-based vaccination reminders and trained community 

health workers, raising adult pneumococcal vaccination rates from 7% to 28% over 18 
81 months.

Saudi Arabia’s e-Hospital app and UAE’s SEHA health portal both provide vaccination 

tracking, eligibility alerts, and risk calculators tailored for pneumonia prevention in older 
82 adults.

 

National Policy Recommendations for Pakistan 
Given the emerging evidence and local disease burden, it is essential for health authorities 

and professional bodies to incorporate preventive care for CAP into national adult medicine 

policies. The following recommendations are endorsed by the Pakistan Chest Society (PCS), 

MMIDSP, and senior respiratory faculty: 

1. Include PCV13 and annual in�uenza vaccines in Pakistan’s adult immunization 

framework with prioritization for: 

 a.    Adults ≥65 years 

b.    Patients with COPD, asthma, diabetes, CKD 

c.    Immunosuppressed individuals 

2. Implement hospital-based standing orders for pneumococcal and �u vaccines at 

discharge in pneumonia and COPD admissions 

3. Integrate vaccine counselling and tracking into outpatient records (paper or EMR) 

4. Launch mass media and religious leader-endorsed vaccine awareness campaigns 

targeting hesitancy and misinformation 

5. Collaborate with provincial health departments to develop regional dashboards for 

tracking vaccine uptake, pneumonia admissions, and post-discharge readmission 

6. Introduce reimbursement/subsidy models under Sehat Card or Ehsaas health plans for 

adult vaccine access 

According to WHO-EMRO's 2017 cost-e�ectiveness analysis, implementation of these 

strategies could reduce pneumonia-related hospitalizations in Pakistan by 18–22% over �ve 
83years.
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Translating evidence-based recommendations into real-world clinical practice across 

Pakistan requires a structured, phased, and context-sensitive framework. This 

implementation strategy must address key challenges within the healthcare system: 

infrastructure variability, urban-rural disparities, limited diagnostics, fragmented 
84 information systems, and workforce training gaps.

Historical models across South Asia and LMICs, including India’s ICMR-AMR program, Sri 

Lanka’s National DOTS rollout, and Bangladesh’s integrated pneumonia care strategy, have 

highlighted the importance of political endorsement, simpli�cation of clinical tools, and 
85–87 measurable outcome tracking for successful deployment.

88A Delphi consensus by the Pakistan Chest Society (2023)  involving 61 stakeholders 

identi�ed four critical barriers to CAP protocol implementation: 

1. Lack of clinician awareness, especially in secondary and primary care 

2. Absence of written, simpli�ed protocols in district hospitals and BHUs 

3. Resistance to change among senior clinicians 

4. Poor data systems and absence of EMR integration 

 
Governance and Policy Alignment 
Implementation should be formally endorsed by: 

1. Ministry of National Health Services, Regulation & Coordination (MoNHSRC) 

2. Pakistan Chest Society (PCS) 

3. College of Physicians and Surgeons Pakistan (CPSP) and aligned with: 
89 • WHO Essential Medicines List (2023)

84 • National Action Plan (Pakistan, 2021–2025)
84 • National Institute of Health (NIH) Pneumonia Surveillance Framework (2023)

Tiered Roll-Out Strategy 
Phase 1 (0–6 months): Tertiary Pilots 

1. Implement in 10 major tertiary centers (e.g., AKUH, JPMC, Mayo, Nishtar, KTH) 

2. Include EMR-based treatment checklists and audit-ready modules 

3. Involve infectious disease specialists and pharmacists in stewardship teams. 

Phase 2 (6–12 months): District-Level Expansion 

1. Adapt protocols into pictorial, Urdu-translated tools for secondary hospitals 

2. Distribute CURB-65 cards, sputum/blood culture checklists, and nurse �owsheets 

3. Train medical o�cers via district health authorities 

Phase 3 (12–24 months): Integration at BHUs and RHCs 

Implementation of Framework and National Roll-Out Strategy 

• Thailand's Rural Pneumonia Algorithm decreased adult pneumonia mortality by 
9024%.

• Ethiopia's Health Extension Worker Strategy reduced pneumonia hospitalization by 
9118% in highland districts.

1. Integrate simpli�ed CAP algorithms into Lady Health Worker and Rural Health 

Center curricula

2. Supply “pneumonia kits” (azithromycin, amoxicillin, oral steroids)

3. Use voice-based tools and mobile alerts for rural settings Global models:
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Capacity Building and Digital Training 
1. Launch CME-accredited modules via PCS, CPSP, PM&DC for doctors, nurses, and 

pharmacists 

2. Use e-learning and mobile-based platforms, modeled after India’s NACOIGNOU HIV 
92 program which trained >150,000 providers.

Bangladesh’s pneumonia scale-up (2017–2021) showed 42% improvement in protocol 
93 adherence after deployment of digital decision aids and nurse educator workshops.

 
Monitoring and Evaluation 

1. De�ne CAP Key Performance Indicators (KPIs): 

2. Conduct quarterly audits with feedback dashboards, modeled on UAE’s CAP 
94 stewardship model (LOS reduced from 7.2 to 5.4 days).

3. Assign regional coordination to NIH-Islamabad and PCS provincial chapters 
95 4. Pilot national EHR templates for CAP management at �ve federal hospitals

Financing and Procurement 
1. Embed CAP protocol implementation in public sector health budgets (2025–2027) 

2. Diagnostic supplies: CRP kits, ABG, cultures 

3. Human resources: ID physicians, AMS pharmacists

4. Medicines: IV and oral regimens for switch therapy, vaccines 

5. Mobilize international donors: 

Sri Lanka used Global Fund support to expand TB-pneumonia diagnostic integration96; 
97 Nepal developed its pneumonia dashboard with WHO-SEARO assistance.

 
Community Engagement and Literacy 
Collaborate with religious leaders, media outlets, and civil society to promote: 

1. Pneumonia vaccination 

2. Early care-seeking 

3. Rational antibiotic use 

4. Deploy Urdu-based audio, lea�et, and mobile education materials via: 

5. Lady Health Workers 

6. FM radio stations in rural belts 

7. Mobile health units and WhatsApp groups 

Indonesia’s Islamic Health Alliance used madrasa and mosque networks to increase vaccine 
98 uptake and explain guideline adherence as “Shariah-aligned” public health actions.

Global Lessons and Local Adaptation 

Summary and Way Forward 
Pakistan must adopt a national CAP policy that is: 

1. Phased (pilot → scale-up → rural integration) 

2. Contextualized (translated, simpli�ed, pictorial) 

3. Measured (audited KPIs with feedback) 

4. Sustainable (annual revision via a “living guideline” approach) 

Only a learning health system model—with real-time data, clinician engagement, and 

community trust—can sustainably improve CAP outcomes nationwide. 

Country

Vietnam

Jordan

Thailand

Pneumonia protocol in EMRs

ICU triage + antibiotic alerts

Village volunteer network

99+33% culture rate, –19% ceftriaxone use
100Reduced CAP ICU mortality

10122% lower readmission

Implementation Highlight Outcome
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Chapter 12:
Research Priorities and Future Directions 

Despite the signi�cant public health burden posed by CAP in Pakistan, local scienti�c 

research is sparse, fragmented, and heavily skewed toward pediatric and TB-related 

respiratory conditions. Strengthening the research foundation across epidemiology, 

microbiology, diagnostics, clinical outcomes, and behavioral science is necessary for 

sustainable improvements in this front. 

 

Epidemiological Surveillance 
Pakistan currently lacks a prospective, multicenter, ICD-coded surveillance system for adult 

CAP. Most data are derived from isolated, single-center retrospective studies with limited 
102seasonal or demographic granularity.  In contrast: 

1. India’s ICMR-RespNet program has reported province-wise CAP incidence using 
103 standardized electronic case de�nitions.

2. Sri  Lanka’s National  Surveil lance Program routinely publishes annual 
104epidemiological pro�les of adult pneumonia by age, gender, and comorbidities.  

To bridge this gap, Pakistan should develop a national electronic registry under NIH or PMRC 

using EHR-integrated tools to map: 

1. True incidence of adult CAP 

2. Regional seasonality (e.g., monsoon and winter spikes) 

3. Geographic and occupational exposure clusters 

4. Co-infection with viruses (e.g., in�uenza, SARS-CoV-2) 

 

Microbiological and Resistance Mapping 
Currently, no national antibiogram database exists focusing on CAP pathogens. Local 

studies from Lahore, Karachi, and Peshawar (2015–2023) report variable resistance rates in 
 19Streptococcus pneumoniae, Klebsiella pneumoniae, and Haemophilus in�uenzae.  For 

instance: 

1. A multi-center study (2023) reported penicillin resistance in 36% of S. pneumoniae 
105 isolates from sputum.

106 2. In Karachi (2022), Klebsiella species showed ESBL positivity in 48% of CAP cases.

A sentinel microbiology lab network is urgently needed, linked to Pakistan's National AMR 

Surveillance Framework, to collate and publish CAP-focused resistance patterns annually. 

Diagnostic Algorithms and Biomarker Utility 
Use of risk assessment tools like CURB-65, PSI, and NEWS2 is inconsistent in Pakistan. A 

multi-national study across ten cities of Pakistan found that only 32% of physicians used PSI 
107and 34% use CURB-65 for assessment of severity at admission.  

Moreover, local validation of biomarkers like C-reactive protein (CRP) and procalcitonin (PCT) 

for antibiotic de-escalation is lacking: 

No prospective study has evaluated PCT-guided therapy for CAP in the Pakistani context, 

despite increasing use in private hospitals.
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Rural hospitals also lack access to CRP, and lung ultrasound remains underevaluated as a point-
108of-care diagnostic modality for pneumonia.  

Well-designed diagnostic utility trials are essential to evaluate: 

1. CRP and PCT thresholds for initiation and discontinuation of antibiotics 

2. Chest X-ray vs. lung ultrasound vs. CT in diagnostic accuracy 

3. Predictive value of scoring systems in urban vs. rural populations 

 

Outcome Studies and Therapeutic Trials 
Pakistan has not conducted any randomized controlled trials (RCTs) on: 

1. Short-course therapy (e.g., 5 vs. 7 days) 

2. Monotherapy vs. combination therapy 

3. IV-to-oral switch timing in hospitalized CAP 

These questions remain unaddressed despite the prohibitive cost and AMR implications of 

prolonged or inappropriate therapy. 

A prospective ICU registry tracking etiology, severity (CURB-65, SOFA), complications, and 

mortality is essential to generate local predictive outcome models.  

 

Implementation Science and Behavioral Research 
The barriers to evidence implementation in Pakistani hospitals, such as clinical inertia, 

diagnostic delay, and antibiotic overuse, are often behavioral, not just logistical. 

India’s CAP rollout (2019–2022) used the COM-B framework (Capability, Opportunity, 

Motivation–Behavior) to design educational interventions that improved risk score usage and 
109 reduced unnecessary IV antibiotics by 32%.

Pakistan needs similar implementation science grants through HEC, NIH, and PCS, focusing 

on: 

1. Clinician knowledge-behavior gaps 

2. Antibiotic prescribing motivations 

3. Adoption of decision-support tools 

4. Urban-rural comparisons in practice behavior 

 

Regional Collaboration and Data Sharing 
To strengthen evidence-based CAP policy, Pakistan should actively participate in: 

110 1. WHO GLASS (Global Antimicrobial Resistance and Use Surveillance System)
111 2. SEARAS (Southeast Asia Regional AMR Surveillance)

112 3. GCC Infectious Diseases Working Group for regional treatment benchmarking

4. Regional data sharing platforms can facilitate: 

5. Pooled antibiograms (e.g., SAARC AMR Network) 

6. Regional RCTs on oral switch therapy or vaccine uptake 

7. Shared platforms for risk calculators and treatment algorithms 
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Research Coordination and Funding 
To institutionalize CAP research: 

1. Launch a National CAP Research Consortium under NIH, PCS, PMRC, and leading 

academic hospitals. 

2. De�ne national research priorities annually in collaboration with the Ministry of 

Health and DG Research. 

3. Promote open-access publication, particularly for multicenter surveillance and 

implementation research. 

Funding streams may include: 

1. PCS-CPSP seed grants 

2. WHO-EMRO small research schemes 

3. GAVI/USAID innovation grants on diagnostic evaluation 

 

Conclusion 
Pakistan's future CAP strategy must be evidence-generating, not just evidence consuming. A 

coordinated national research roadmap focusing on diagnostics, stewardship, outcome 

predictors, and behavior change is critical to inform policies and optimize care. 
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Chapter 13:
Summary of Key Recommendations and Algorithmic Pathways 

This section distills clinical, diagnostic, therapeutic, and public health guidance from 

preceding chapters into operational recommendations and clinical algorithms to support 

uniform national implementation across healthcare levels in Pakistan. 

 

Summary of Core Clinical Recommendations 
Definition 
CAP is de�ned as an acute infection of the pulmonary parenchyma acquired outside hospital 

settings, con�rmed by clinical signs (fever, cough, dyspnea) and radiologic evidence of new 
113 in�ltrates.

Common Pathogens 
1. Streptococcus pneumoniae (most common) 

2. Haemophilus in�uenzae, Klebsiella pneumoniae 
114 3. Atypical: Mycoplasma pneumoniae, Legionella spp., Chlamydophila pneumoniae

Severity Assessment 
Use CURB-65 or CRB-65 to guide treatment decisions and disposition. 

32 CURB-65 ≥2 is associated with higher mortality and ICU need.

Diagnostic Recommendations 
1. Chest X-ray (mandatory in all suspected cases) or Lung Ultrasound if available 

2. CBC, CRP, and where available, Procalcitonin (PCT) 
115 3. Blood and sputum cultures before initiating antibiotics, especially in inpatients

Empirical Antibiotic Therapy (Based on Resistance Trends and Risk Factors) 
1. Outpatient, low-risk: Amoxicillin-clavulanate or Doxycycline – Avoid macrolide 

116 monotherapy due to >30% macrolide resistance in S. pneumoniae

2. Moderate severity (ward): Beta-lactam (e.g., ceftriaxone) + macrolide (e.g., 
116 azithromycin), or respiratory �uoroquinolone (e.g., levo�oxacin)

3. Severe/ICU or DRP risk: Anti-pseudomonal β-lactam (e.g., piperacillin-tazobactam 
117 or cefepime) + macrolide ± MRSA coverage (e.g., vancomycin/linezolid)

Oral Switch & Duration 
Switch to oral antibiotics within 48–72 hours if afebrile, hemodynamically stable, and 

absorbing orally. 

Total duration:

1.  5–7 days in stable cases 
118 2. 10–14 days if MDR organisms or complications (e.g., empyema)

Vaccination Recommendations 
PCV13 + PPSV23 and In�uenza vaccine for: 

1. Adults ≥65 years. 
119 2. Patients with diabetes, COPD, CKD, heart disease, or immunocompromise

Prevention Strategies 
1. Smoking cessation 

2.  Indoor air pollution reduction (e.g., improved stoves) 

3. Diabetes and NCD control 
120 4. Oral hygiene, nutrition, and vaccination awareness



Clinical Algorithm (Text-Based Version) 
CAP Diagnostic and Treatment Flow 

Step 1: Identify Clinical Signs 

   - Cough ± sputum, dyspnea, pleuritic chest pain, fever, crepitations 

 

Step 2: Baseline Investigations 

a.   Chest X-ray 

b.   CBC, CRP ± PCT 

c.   Sputum and blood cultures (before antibiotics, especially in patients who need

      hospitalization) 

  

Step 3: Severity Strati�cation (CURB-65) 

a.   Score 0–1: Outpatient care 

b.   Score 2: Admit to ward 

c.   Score ≥3: Admit + consider ICU 

 

Step 4: Empirical Antibiotics (Risk-Adjusted) 

a.   Outpatient: Amox-Clav or Doxycycline 

b.   Ward: Ceftriaxone + Azithromycin 

c.   ICU: Pip-Tazo/Cefepime + Azithromycin ± Vancomycin 

 

Step 5: Reassess at 48–72 Hours 

a.   If afebrile + improving → Oral switch 

b.   If worsening → Evaluate for DRPs, imaging, culture results 

 

Step 6:  

Stop antibiotics by Day 5–7 (if stable) 

 

Step 7:  

a.   Plan Discharge once stable, and OPD Follow-up 

b.   Vaccination, prevention, warning signs, follow-up date 

Health System Implementation Priorities 
 

Electronic Medical Records (EMR) Integration 

1.  Embed CAP care pathways, scoring tools (CURB-65), antibiograms, and order sets 
121 2. Include vaccination status tracking and oral switch alerts

 

Performance Indicators for National Roll-Out: Hospitals and regional programs should 

report: 

1. % of CAP cases with pre-antibiotic cultures sent 

2. % with CURB-65 documentation 

3. % on guideline-concordant empiric therapy 

4. % transitioned to oral antibiotics by Day 3 
122 5. 30-day readmission and CAP-related mortality

33
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Training & Dissemination 

1. Develop bilingual (English/Urdu) formats for physicians, nurses, pharmacists, and 

Lady Health Workers 
123 2. Use video modules, app-based tools, and CME-certi�ed webinars

 

Linkages with Surveillance and Reporting 

Align CAP care with: 

1. National AMR Surveillance Network 

2. EPI adult vaccine records 

3. Hospital pneumonia dashboards for antimicrobial use, diagnostics, and outcome 
124 tracking

4. National Institute of Health. CAP Reporting and Surveillance Dashboard Framework. 

2024. 

PICO Questions  

PICO 1 
Question: In adults with CAP, is azithromycin more e�ective than amoxicillin– clavulanate in 

achieving clinical recovery within 7 days? 

Answer: 
Amoxicillin–clavulanate is the preferred empirical therapy for mild to moderate CAP in 

Pakistan, as it o�ers reliable coverage against Streptococcus pneumoniae and Haemophilus 
41,125 in�uenzae, which are the most commonly isolated organisms in local settings.

Azithromycin, while e�ective against atypical pathogens such as Mycoplasma pneumoniae 

and Legionella, is increasingly limited by macrolide resistance. Local Pakistani antibiograms 

from Lahore and Karachi report macrolide resistance rates exceeding 30–35% among S. 

pneumoniae isolates.7,126 Regional Indian data (ICS Guidelines 2012) also emphasize 

amoxicillin– clavulanate as �rst-line therapy for typical CAP presentations.24 Global BTS 

2023 guidelines recommend macrolides only when atypical pathogens are strongly 
23 suspected or as add-on therapy in moderate to severe CAP.

Recommendation: Use amoxicillin–clavulanate as the empirical �rst line treatment in typical 

mild to moderate CAP; azithromycin should be reserved for suspected atypical pneumonia or 
23,24,125  combination therapy where warranted

 

PICO 2 
Question: In adults ≥65 years, does pneumococcal vaccination reduce the incidence of 

pneumonia compared to no vaccination? 

Answer: 
Yes. Multiple global and regional studies con�rm that pneumococcal conjugate vaccines 

(PCVs) signi�cantly reduce incidence of both invasive and non-invasive pneumococcal 
127 disease in the elderly.

Data from Pakistan show very low vaccination uptake (14%) in high-risk adults, despite a high 
128 burden of vaccine-preventable CAP.

A multicenter Indian trial demonstrated a 48% reduction in pneumonia hospitalization post-
129 PCV13 implementation.



Global ACIP guidelines (2023) recommend PCV20 for all adults ≥65 or those 
130with comorbidities such as diabetes, CKD, or COPD.

In the UAE and Saudi Arabia, national programs have integrated adult pneumococcal 

vaccination into primary care bundles, resulting in measurable reductions in disease 
131,132 burden.

Recommendation: Strongly recommend PCV13/15/20 in all adults ≥65 and in younger adults 

with risk factors. Booster with PPSV23 may follow depending on 
68,73,128,129,133 regimen.

 

PICO 3 
Question: In adults with CAP, is chest CT more accurate than point-of-care ultrasound 

(POCUS) for diagnosis? 

Answer: 
Chest CT is considered the gold standard for diagnosis of CAP, with sensitivity approaching 

98% and excellent visualization of in�ltrates, pleural e�usions, and complications.134,135 

However, its routine use is impractical in resource-limited settings like many 
136 Pakistani hospitals due to cost and availability.

POCUS o�ers a promising alternative. Studies from India and Middle East show that LUS has a 

sensitivity of 88–91% and speci�city of 86–90%, making it highly useful for initial assessment 
137–139 and follow-up.

In a 2021 Pakistani study, POCUS was successfully adopted in emergency departments for 
140triaging suspected CAP patients, with diagnostic concordance exceeding 80% vs. CXR.  

23Global BTS 2023 guidelines support LUS in settings where radiology access is limited.  

Recommendation: A gradual roll out for the use of LUS/POCUS in rural or low resource 

settings, after addressing appropriate training and basic machine cost; reserve CT for 
23,134,138,139 complicated, non-resolving, or unclear cases.

 

PICO 4 
Question: In hospitalized adults with severe CAP, does early ICU admission reduce mortality 

compared to ward management? 

Answer: 
Yes. International studies have shown that early ICU transfer (within 6 hours of triage) is 

associated with improved survival and shorter LOS, particularly in patients with CURB-65 ≥3, 

hypotension, or multi-lobar in�ltrates.141 In Pakistan, delayed ICU admission due to bed 

shortages is a common issue, with mortality in delayed-admission groups reported at 2–3 

times higher in retrospective reviews from tertiary centers in Karachi and Rawalpindi.142 The 

Indian RESP-NET and Sri Lankan critical care networks also advocate for severity score-

based early ICU triage, which has improved 30-day mortality by ~15–20% in their 
28,143 populations.

Recommendation: Use CURB-65 or PSI to triage early. Immediate ICU transfer should be 
15,143,144 considered in any patient with hypotension, confusion, or respiratory failure. 

35
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PICO 5 
Question: In adults with CAP, does levo�oxacin lead to faster symptom resolution compared 

to amoxicillin–clavulanate? 

Answer: 
Levo�oxacin is a broad-spectrum �uoroquinolone with high tissue penetration and coverage 

for both typical and atypical pathogens. Meta-analyses suggest quicker resolution of fever 
145  and cough (1–2 days faster) compared to beta-lactams.

However, �uoroquinolone-associated risks include QT prolongation, Clostridium di�cile 
146,147infection, and tendon rupture—particularly in older adults.  In Pakistani settings, 

levo�oxacin resistance is on the rise, particularly in K. 
19 pneumoniae and P. aeruginosa strains isolated from post-COVID CAP patients.

Indian and GCC guidelines recommend restricting �uoroquinolones to moderate/severe 
24,133 CAP, or when beta-lactams are contraindicated.

Recommendation: Reserve levo�oxacin for severe CAP, beta-lactam allergy, or con�rmed 
24,133,145,147atypical pathogens. Avoid indiscriminate �rst-line use.  

 

PICO 6 
Question: In patients with CAP and comorbid type 2 diabetes mellitus (T2DM), does early 

initiation of empirical antibiotics reduce complications compared to delayed therapy? 

Answer: 
Yes. Patients with T2DM are at signi�cantly increased risk for severe CAP, delayed resolution, 

and treatment failure, due to impaired neutrophil function and increased colonization with 
148multidrug-resistant organisms (MDROs).  Multiple studies have shown higher ICU 

admission and mortality rates in diabetic patients with delayed therapy (>6 hours post-
149,150presentation).  Indian data (RESP-NET 2018) show that early antibiotic administration (<4 

103 hours) in diabetics reduced complication rates by 30%.

BTS 2023 and IDSA 2021 guidelines both advocate for early empiric antibiotic initiation, 
23,48 particularly in high-risk groups like diabetics, elderly, or immunocompromised patients.

Recommendation: In patients with T2DM and suspected CAP, empiric antibiotics should be 
23,48,148,150initiated within 3–4 hours of diagnosis or triage, even while awaiting labs. .

In general, this practice will bene�t all subsets of patients. 

PICO 7 
Question: In adults with moderate CAP, does switching from intravenous to oral antibiotics 

within 48–72 hours result in similar outcomes to prolonged IV therapy? 

Answer: 
Yes. International trials (e.g., STEP, 2020) show that early IV-to-oral switch at 48–72 hours in 

stable patients (afebrile, normal vitals, oral intake) leads to equivalent cure rates, reduced 
151,152 hospital stays, and lower costs.

In Pakistani settings, limited prospective data support this transition model in tertiary care 
153 hospitals with outcomes comparable to global data.

Regional implementation in UAE and Thailand has reduced average length of stay by 1.5–2 
90,133 days per case.

BTS 2023 and WHO Southeast Asia guidelines endorse early switch as a safe, evidence-based 
23,77 standard.

Recommendation: IV-to-oral switch should be considered in all clinically stable CAP patients 
23,55,77,90 within 48–72 hours unless complications arise.
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PICO 8 
Question: In outpatient management of CAP, does monotherapy with a beta-lactam result in 

similar clinical outcomes compared to combination therapy with beta-lactam plus 

macrolide? 
Answer: 
Yes, for low-risk patients. The CAP-OPT trial and BTS 2023 data suggest that in outpatient, 

otherwise healthy adults, beta-lactam monotherapy (e.g., amoxicillin– clavulanate) achieves 
23,154 similar resolution rates compared to combination therapy.

Local Pakistani data show low prevalence of atypical organisms in community 
16

 CAP isolates (~8%), limiting the added value of macrolides in most cases. Whether this 

re�ects a true divergence from the norm, or it is a result of unavailable widespread adherence 

to or access to the diagnostics / cultures, is a debatable query.  However, regional surveillance 

in India and Bangladesh indicate higher atypical pathogen frequency (~12–18%), where 
155,156 combination therapy might be more useful.

IDSA 2021 recommends monotherapy for low-risk patients, reserving dual therapy for those 
48 with comorbidities or where atypicals are suspected.

Recommendation: In young, immunocompetent adults with mild CAP and no comorbidities, 

beta-lactam monotherapy is su�cient. Use dual therapy only in moderate-risk patients or 
23,48,154–156 atypical suspicion.

 
PICO 9 
Question: In adult patients with CAP, is CRP a reliable tool to monitor antibiotic response 

compared to clinical criteria alone? 
Answer: 
Yes, in moderate to severe CAP. CRP levels fall rapidly with e�ective therapy and may serve as 

157 an objective adjunct to clinical evaluation.

A study in Lahore hospitals demonstrated that CRP levels ≤50 mg/L by Day 3 were associated 
8 with treatment success and early discharge.

International guidelines (NICE, IDSA) support using CRP as a guide to assess response and to 
48,158 reduce unnecessary duration of antibiotics.

159 CRP testing is cost-e�ective and available in most urban tertiary centers across Pakistan.

Recommendation: CRP can be used alongside clinical signs to monitor recovery and guide 
48,157–159 oral switch or discharge decisions in hospitalized patients.

PICO 10 
Question: In hospitalized patients with CAP, does a total antibiotic duration of 5 days lead to 

similar outcomes as 7–10 days? 
Answer: 
Yes, if the patient is clinically stable by Day 5. A recent systematic review of seven RCTs shows 

that 5-day antibiotic courses are as e�ective as longer regimens, with fewer adverse events 
160 and lower resistance risk.

Pakistan-based audits noted high rates of unnecessary extension of therapy beyond Day 7, 
161 especially in low-risk CAP.

Indian CAP audits similarly recommend 5-day regimens for low-to-moderate CAP with early 
162 switch to oral therapy.

BTS 2023 and WHO SEARO both endorse short-course therapy where resolution is 
23,77 evident.

Recommendation: Total duration of antibiotics should not exceed 5–7 days in uncomplicated 
23,48,77,162 CAP unless clinically indicated.
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PICO 11 
Question: In hospitalized patients with CAP, does obtaining sputum and blood cultures 

before initiating antibiotics improve pathogen-directed therapy outcomes compared to 

empirical treatment alone? 
Answer: 
Yes. Blood and sputum cultures obtained before the �rst dose of antibiotics increase the 

likelihood of identifying the causative organism, enabling more precise and de-escalated 
163,164 therapy.

In Pakistani tertiary hospitals, culture positivity rates vary from 18–34%, with higher yield 
16 when samples are obtained prior to antibiotic administration.

A multicenter Indian study showed that pre-antibiotic cultures improved antibiotic 
114 stewardship by reducing broad-spectrum use in 22% of cases.

BTS 2023 and IDSA 2021 recommend collecting cultures in all hospitalized or high-risk CAP 
23,48cases, even if empirical treatment must begin concurrently.  Delays in culture collection 

post-antibiotics lead to poor yield, resulting in unnecessarily prolonged empirical regimens 
163 and higher resistance risk.

Recommendation: Sputum and blood cultures should be obtained before the �rst antibiotic 

dose in all moderate to severe, hospitalized CAP cases or when MDR organisms are 
23,48,163,164 suspected.

 
PICO 12 
Question: In patients with CAP and COPD, does addition of corticosteroids to standard 

therapy reduce time to clinical stability compared to antibiotics alone? 
Answer: 
Yes, but selectively. Corticosteroids can reduce in�ammation and hasten clinical recovery in 

165,166 moderate to severe CAP with COPD exacerbation, but must be used cautiously.

A trial in Karachi (N=508) demonstrated that short-course prednisone (40 mg/day × 5 days) 
167 reduced hospital stay and oxygen requirement in COPD-CAP patients by ~1.5 days.

The Indian Chest Society and Middle Eastern consensus guidelines recommend adjunct 
24,133steroids in CAP with bronchospasm or high CRP (>150 mg/L).  However, adverse events 

167 such as hyperglycemia and secondary infections necessitate close monitoring.

BTS 2023 recommends against routine steroid use unless there is another compelling 
23 indication (e.g., adrenal insu�ciency, severe in�ammatory phenotype).

Recommendation: Use corticosteroids only in severe CAP with COPD or strong 
23,133,165–167 in�ammatory markers and monitor closely for complications.

 
PICO 13 
Question: In adults with CAP, is the use of CURB-65 superior to PSI for predicting 30-day 

mortality and guiding site-of-care decisions? 
Answer: 
Both scores are validated, but CURB-65 is simpler and easier to apply in resource-limited 

settings such as Pakistan, with similar prognostic accuracy for 
 30,168 30-day mortality.

Local data from Lahore show CURB-65 had AUC = 0.82 for mortality prediction, comparable 
8 to PSI (AUC = 0.84), but required fewer clinical/lab inputs.

The BTS 2023 and WHO SEARO guidelines recommend CURB-65 for primary 
23,77,169 triage and site-of-care decisions due to its simplicity and scalability.

In regional data from India and Bangladesh, CURB-65 strati�cation was associated with more 
170,168  appropriate hospital admissions and lower ICU delays.

Recommendation: Use CURB-65 routinely in all adults with suspected CAP to 
23,28,32,34,168,169 predict severity and aid in decision-making for admission or discharge.
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PICO 14 
Question: In patients with CAP, does lack of adherence to national guidelines increase length 

of hospital stay or antibiotic overuse? 

Answer: 
Yes. Non-adherence to clinical pathways results in inappropriate broad-spectrum antibiotic 

171,172use, prolonged IV therapy, and longer hospital stay.  A nation-wide study across ten cities 

of Pakistan showed low physician awareness and inconsistent recommendations as the 
26  contributing factors for non-adherence to the CAP guidelines.

Global WHO data suggest that lack of protocol adherence increases resistance pressure and 
110 costs of care by up to 40% in LMICs.

UAE and Sri Lankan hospitals implementing digital protocols have demonstrated reduced 
173,174 median hospital stay by 1.2 days and better rational drug use metrics.

Recommendation: Strict adherence to CAP national guidelines and electronic clinical 
171–174 pathways must be enforced to improve outcomes and curb AMR.

 

PICO 15 
Question: In patients with CAP during in�uenza season, does empiric addition of oseltamivir 

improve clinical outcomes compared to antibiotics alone? 

Answer: 
Yes, during peak in�uenza circulation, co-infection with in�uenza and bacterial pathogens 

175 increases severity, ICU admission, and mortality.

In Pakistan, surveillance during 2018–2022 showed 8–12% viral-bacterial coinfection in 
176 hospitalized CAP cases during winter.

A Karachi-based study showed that early empiric oseltamivir (within 48h) in high-risk 
177 patients led to improved recovery rates and reduced duration of hospitalization by ~2 days.

IDSA, CDC, and WHO recommend empiric oseltamivir during known community outbreaks 
48,178,179 or in severe CAP when in�uenza cannot be ruled out.

Recommendation: In peak in�uenza season, initiate empiric oseltamivir in hospitalized 
48,176–179patients with CAP and risk factors, even while awaiting PCR results.  

 

PICO 16 
Question: In adult patients with CAP, does the use of a local antibiogram improve empirical 

antibiotic appropriateness compared to relying on international guidelines alone? 

Answer: 
Yes. Empirical treatment based solely on international recommendations may not address 

local resistance patterns, particularly in regions with high antimicrobial resistance (AMR) like 
7 Pakistan.

Recent antibiograms from tertiary hospitals in Lahore, Karachi, and Islamabad show 

resistance to macrolides exceeding 30%, and increasing �uoroquinolone resistance among 
 19 S. pneumoniae and K. pneumoniae.

A 2022 national survey under NIH Pakistan found guideline-discordant empiric therapy in 
180 41% of cases when local antibiograms were not used.

The BTS 2023 and WHO GLASS protocols advocate integrating local surveillance data to 
23,110 inform empiric treatment, especially in LMICs.

Recommendation: All empiric therapy should be guided by updated local antibiograms, and 
7,23,110,180 guideline panels must revise national protocols accordingly.
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PICO 17 
Question: In patients with CAP and underlying heart failure (HF), does early use of diuretics 
alongside antibiotics improve oxygenation and hospital stay compared to antibiotics alone? 
Answer: 
Yes. In CAP patients with HF, �uid overload can mask or worsen pulmonary �ndings. Early 

181 diuresis improves oxygenation, reduces need for high-�ow oxygen, and shortens stay.
Pakistani studies show that cardiopulmonary overlap in CAP+HF is often underrecognized, 

182 contributing to delayed response to antibiotics alone.
A 2019 Indian multicenter trial showed early furosemide use improved PaO / 

183 BTS 2023 FiO  ratios and decreased need for mechanical ventilation by 28%. emphasizes 
23 individualizing �uid balance in patients with CAP and preexisting HF.

Recommendation: Screen for HF in all CAP admissions; start early diuretics in volume-
23,181–183 overloaded patients with preserved perfusion.

 
PICO 18 
Question: In adults with CAP caused by multidrug-resistant organisms (MDROs), does rapid 
diagnostic testing improve clinical outcomes compared to conventional cultures? 
Answer: 
Yes. Rapid molecular diagnostic tests (e.g., multiplex PCR, LAMP assays) detect pathogens 

184,185and resistance markers within hours, enabling targeted therapy.  A study from Aga Khan 
University Hospital reported that BioFire® respiratory panel use reduced time to de-

186 escalation by 2.6 days and improved clinical outcomes.
Indian and Middle Eastern hospitals have adopted these technologies with signi�cant impact 

187–189 on antibiotic stewardship and cost containment. WHO and BTS 2023 support rapid 
23,169 testing, especially in ICU CAP or where MDRO suspicion is high.

Recommendation: Where available, molecular diagnostic tools should supplement cultures 
23,184,186–189 for rapid pathogen identi�cation in severe or MDRO suspected CAP.

 
PICO 19 
Question: In hospitalized adults with CAP and altered mental status, does routine screening 
for aspiration pneumonia improve outcomes compared to no screening? 
Answer: 
Yes. Altered mental status (e.g., dementia, delirium, stroke) increases aspiration risk. Routine 
assessment (bedside swallow, chest imaging, pH studies) can detect aspiration early and 

190,191 guide therapy.
A KPK-based study found that 26% of CAP cases in elderly with altered mental state were due 

23,192 to silent aspiration, requiring anaerobic coverage.
BTS and Canadian guidelines advise considering aspiration when right lower lobe 
consolidation, poor oral hygiene, or swallowing dysfunction is present. Indian and UAE 
protocols recommend adding metronidazole or clindamycin in aspiration-suspected 

193,194 CAP.
Recommendation: Routinely screen for aspiration in elderly or neurologically impaired CAP 

23,192–194 patients and adjust therapy accordingly.

PICO 20 
Question: In community settings, does the implementation of pneumonia awareness and 
vaccination campaigns reduce incidence and severity of CAP compared to no intervention? 
Answer: 
Yes. Public education and vaccination outreach programs improve early care-seeking, reduce 

195,196 inappropriate antibiotic use, and increase immunization uptake.
In a Karachi intervention, pneumonia awareness and PCV campaigns increased adult 

197 vaccination by 31% and reduced CAP hospitalization by 24% in 18 months.
GAVI- and WHO-supported campaigns in South Asia (e.g., India, Nepal, Bangladesh) also 
demonstrated increased vaccine coverage and decreased 

77,97,198 CAP mortality.
Recommendation: Community awareness, education, and vaccination drives should be 

76,96,194-196 integral to CAP control strategy in Pakistan.
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