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Abstract 

Background: Hospital-acquired infections (HAIs) in pediatric intensive care units (PICUs) pose a 

major global challenge, significantly increasing morbidity, mortality, and healthcare costs. This 

review aims to compare the rates, causes, and risk factors of HAIs in PICUs in Iran and developed 

countries to identify key differences and guide improvements. 

Materials and Methods: In this narrative review, a literature search was conducted up to April 2025 

in both English and Persian. Two independent reviewers used relevant keywords to search 

international databases including PubMed, Scopus, Web of Science, and Google Scholar, as well as 

Persian databases such as SID and CIVILICA. Data extraction focused on infection incidence, 

causative pathogens, associated risk factors, infection control measures, and patterns of antimicrobial 

resistance. 

Results: This review shows that HAIs in PICUs in Iran reach up to 96.61 per 1,000 patient-days, 

notably higher than the 5 to 20 per 1,000 patient-days reported in developed countries. Predominant 

pathogens in Iran include multidrug-resistant Acinetobacter and Klebsiella, while developed countries 

report a broader range of pathogens. Device-associated infections, especially those linked to central 

venous catheters and respiratory equipment, are significant in both settings, but stricter preventive 

protocols reduce risks in developed countries. Antimicrobial resistance remains a key challenge in 

Iran but is managed more effectively in developed countries through stewardship and prevention 

programs. Continued improvements in healthcare infrastructure, specialized training, and infection 

control in Iran are enhancing care quality and reducing HAIs. 

Conclusion: This review highlights a higher burden of hospital-acquired infections in Iranian PICUs 

compared to developed countries, driven by multidrug-resistant pathogens and limited resources. 

Advancing infection control, education, infrastructure, surveillance, and antibiotic stewardship is 

crucial to reduce infections and improve outcomes in resource-limited settings. 
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1- INTRODUCTION 

      Hospital-acquired infections (HAIs) in 

pediatric intensive care units (PICUs) 

represent one of the most complex and 

critical healthcare challenges worldwide, 

significantly impacting mortality, length of 

hospital stay, and healthcare costs. 

Children admitted to PICUs are at high 

risk of developing HAIs due to their 

critical conditions, use of invasive devices 

such as catheters and ventilators, and 

immunodeficiency (1, 2). Antimicrobial 

resistance, especially in developing 

countries, has become a serious problem, 

complicating infection control and 

treatment (3, 4). Developed countries have 

successfully reduced infection rates by 

investing in healthcare infrastructure, 

strictly enforcing infection control 

protocols, and effectively managing 

antibiotic use. However, in developing 

countries like Iran, resource limitations, 

inadequate infrastructure, and weaknesses 

in infection control contribute to higher 

infection rates (5–7). 

A better understanding of the influential 

factors, prevalence, and differences 

between developed and developing 

countries—particularly in pediatric 

intensive care—is crucial for improving 

care quality and reducing HAIs globally. 

This knowledge can facilitate the 

development of more effective policies 

and the implementation of targeted 

preventive and therapeutic strategies (8, 9). 

The aim of this review is to examine and 

compare the incidence, causative agents, 

and risk factors of hospital-acquired 

infections in pediatric intensive care units 

in Iran and developed countries. By 

identifying specific challenges and gaps in 

both settings, the review seeks to inform 

targeted improvements in infection control 

strategies and enhance clinical 

management to reduce infection rates and 

improve patient outcomes. 

2- MATERIALS AND METHODS 

2-1. Study Design 

      This study was conducted as a 

narrative systematic review to 

comprehensively examine and compare the 

rates, causes, and risk factors of hospital-

acquired infections (HAIs) in pediatric 

intensive care units (PICUs) in Iran and 

developed countries. 

2-2. Literature Search 

The literature search was conducted up to 

April 2025. Two independent reviewers 

used relevant keywords—such as 

"hospital-acquired infections," 

"nosocomial infections," "pediatric 

intensive care unit," "PICU infections," 

"Iran," "developed countries," 

"antimicrobial resistance," and their 

Persian equivalents—to identify pertinent 

articles. Searches were conducted in 

international databases (PubMed, Scopus, 

Web of Science, Google Scholar) and 

Persian databases (SID, CIVILICA) in 

both English and Persian. Any 

disagreements in article selection and data 

extraction were resolved through 

discussion and consensus. 

2-3. Inclusion and Exclusion Criteria 

Included were research articles, systematic 

and narrative reviews, and relevant reports 

published up to the search date that 

addressed HAIs in PICUs in Iran and 

developed countries. Only studies 

published in Persian or English with full-

text access were considered. Excluded 

were studies unrelated to the pediatric 

population or PICU settings, those with 

insufficient data or lacking scientific rigor, 

and duplicate publications. 

2-4. Data Extraction 

Two independent reviewers extracted data 

using a structured form. Studies were 

selected based on predefined inclusion 

criteria relevant to HAIs in PICUs in Iran 

and developed countries. Extracted 

variables included infection incidence 
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rates, prevalent pathogens, associated risk 

factors such as device use, infection 

control practices, and antimicrobial 

resistance patterns. 

2-5. Ethical Considerations 

As this study involved analysis of 

published data from scientific sources, it 

did not require ethical approval. 

Nonetheless, ethical principles regarding 

research selection, analysis, and reporting 

were strictly followed. 

3- RESULTS 

       This review aimed to comprehensively 

examine and compare the rates, causes, 

and risk factors of hospital-acquired 

infections (HAIs) in pediatric intensive 

care units (PICUs) in Iran and developed 

countries. Findings reveal notable 

differences in infection rates, pathogen 

profiles, associated risk factors, 

antimicrobial resistance, and healthcare 

infrastructure, summarized in Table 1. 

3-1. Infection Rates in PICUs 

In Iran, HAI incidence in PICUs reaches 

up to 96.61 per 1,000 patient-days, 

substantially higher than the 5 to 20 per 

1,000 patient-days reported in developed 

countries (1, 10-12). This disparity reflects 

differences in healthcare quality, infection 

control policies, and resources. Similar 

elevated rates are consistently reported in 

multiple Iranian studies, highlighting 

ongoing prevention challenges (13-15). 

3-2. Pathogen Diversity and Prevalence 

Iranian PICUs predominantly report 

multidrug-resistant Acinetobacter spp. and 

Klebsiella spp. (15-17). Developed 

countries show a broader pathogen 

spectrum, including methicillin-resistant 

Staphylococcus aureus (MRSA), 

vancomycin-resistant Enterococci (VRE), 

fungal, and viral pathogens (18-20). 

Enhanced diagnostics and antimicrobial 

stewardship support wider pathogen 

identification in developed settings. 

3-3. Risk Factors Associated with Device 

Use 

Device-associated infections, especially 

from central venous catheters and 

mechanical ventilation, greatly contribute 

to HAIs in both settings (1, 15, 21-25). 

However, developed countries implement 

stricter aseptic protocols and bundled 

interventions, leading to lower infection 

risks (20, 26). 

3-4. Antimicrobial Resistance (AMR) 

Challenges 

Iran faces alarmingly high antimicrobial 

resistance (AMR) rates, notably in 

multidrug-resistant Acinetobacter 

baumannii and carbapenem-resistant 

Klebsiella pneumoniae, which hinder 

effective infection control and 

substantially increase morbidity, mortality, 

and economic burdens (15, 16, 27, 28). In 

contrast, developed countries successfully 

mitigate AMR impacts through robust 

antimicrobial stewardship programs 

(ASPs) and stringent infection prevention 

measures, yielding better clinical outcomes 

and reduced resistance prevalence (8, 18). 

3-5. Healthcare Infrastructure and 

Infection Control Practices 

Iran faces challenges including limited 

infrastructure, inadequate infection 

control, staff shortages, and insufficient 

antibiotic stewardship programs (15, 16). 

In contrast, developed countries benefit 

from robust surveillance systems, 

specialized infection control teams, and 

advanced technologies that collectively 

enhance infection prevention (9, 13, 29). 

These findings underscore the urgent need 

to strengthen infection control, 

antimicrobial management, and resource 

allocation in Iranian PICUs to reduce the 

high burden of HAIs and close the gap 

with developed countries. 
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Table 1: Key Comparative Indicators of Hospital-Acquired Infections in PICUs in Iran and Developed 

Countries. 

Indicator Iran Developed Countries References 

Infection rate (per 1,000 

patient-days) 

Up to 96.61 5–20 
1, 10-15 

Common pathogens 
MDR Acinetobacter spp., 

Klebsiella spp. 

Diverse: MRSA, VRE, fungi, 

viruses 
15-20 

Antimicrobial resistance 

rate 

High, major clinical 

challenge 

Controlled, decreasing trends 
8, 15, 16, 18, 27, 28 

Device-associated infection 

risk 

High, due to incomplete 

protocol adherence 

Reduced via strict bundles 

and training 
1, 15, 20-26 

Infection control & 

infrastructure 

Inadequate resources, 

limited training 

Advanced surveillance, 

specialized teams 
9, 13, 15, 16, 29 

PICU: Pediatric Intensive Care Unit, MDR: Multidrug-Resistant, MRSA: Methicillin-Resistant Staphylococcus 

aureus, VRE: Vancomycin-Resistant Enterococci. 

4- DISCUSSION 

        A comparative analysis of the rates, 

causes, and risk factors for hospital-

acquired infections (HAIs) in pediatric 

intensive care units (PICUs) reveals 

significant disparities between Iran and 

developed countries. These differences 

arise from variations in healthcare quality, 

infrastructure, adherence to infection 

control protocols, and antimicrobial 

resistance (AMR) status.  

In Iran, the incidence of HAIs in PICUs 

has been reported as high as 96.61 per 

1,000 patient-days, markedly exceeding 

the average rate reported in developed 

countries, which typically ranges from 5 to 

20 per 1,000 patient-days (1, 30–33). This 

substantial gap highlights inequalities in 

quality of care, consistency of infection 

control implementation, and availability of 

resources. 

The main pathogens responsible for HAIs 

in Iranian PICUs are multidrug-resistant 

(MDR) organisms such as Acinetobacter 

spp. and Klebsiella spp., which complicate 

clinical management, prolong 

hospitalization, and elevate mortality rates 

(16, 17). These pathogens often exhibit 

high resistance to carbapenems and other 

critical antibiotics, reflecting the severity 

of AMR in these settings (7, 14, 15, 28). In 

contrast, developed countries report a 

broader range of infectious agents, 

including resistant Gram-positive bacteria 

such as methicillin-resistant 

Staphylococcus aureus (MRSA) and 

vancomycin-resistant Enterococci (VRE), 

as well as fungal and viral pathogens—an 

outcome attributed to advanced diagnostic 

capacity and effective antimicrobial 

stewardship programs (18, 19, 35–37). 

Device-associated infections, particularly 

those related to mechanical ventilation and 

central venous catheters, constitute major 

contributors to HAIs in both contexts. 

However, consistent adherence to 

evidence-based protocols and bundled 

preventive strategies in developed 

countries substantially reduces these 

infection risks (1, 22, 26, 38). 

The high prevalence of AMR among 

Gram-negative bacteria in Iran has 

aggravated the disease burden and 

increased treatment complexity, resulting 

in higher mortality and healthcare costs 

(16, 17, 28, 39). Developed nations have 

mitigated these impacts through 

comprehensive AMR management—

particularly antimicrobial stewardship and 

robust infection control measures—

thereby achieving markedly improved 

patient outcomes (8, 9, 18, 40, 41). 

Iran’s healthcare system continues to face 

challenges such as a shortage of 



Naseri et al. 

Health Provid, Vol.5, N.2, Serial No.9, Dec. 2025                                                                                              193 

specialized infection control personnel, 

limited surveillance infrastructure, and 

resource constraints—all of which hinder 

effective infection prevention (15–17, 42). 

In contrast, developed countries benefit 

from dedicated infection control teams, 

advanced monitoring technologies, and 

resilient healthcare systems that enable 

significant reductions in HAIs (9, 13, 18, 

43). 

4-1. Summary and Recommendations 

Despite gradual improvements, the 

persistence of high HAI and AMR rates 

remains a major challenge in Iranian 

PICUs. Addressing these issues requires 

comprehensive strategies including 

continuous training for healthcare workers, 

strengthened infection surveillance, 

optimized antibiotic stewardship, and the 

expansion of specialized infection control 

teams. Such integrated and sustained 

efforts are critical to reducing HAIs and 

improving pediatric patient outcomes (16, 

17, 22, 34). 

5- CONCLUSION 

         This review underscores substantial 

differences in the incidence, etiology, and 

risk factors of hospital-acquired infections 

(HAIs) in pediatric intensive care units 

(PICUs) between Iran and developed 

countries. Reported HAI rates in Iran reach 

up to 96.61 per 1,000 patient-days, 

markedly higher than the 5–20 per 1,000 

patient-days observed in developed 

settings. Multidrug-resistant pathogens 

such as Acinetobacter spp. and Klebsiella 

spp. predominate in Iranian PICUs, 

complicating therapeutic management and 

increasing mortality, whereas developed 

countries report a broader spectrum of 

infectious agents, aided by advanced 

diagnostic capabilities and well-

established antimicrobial stewardship 

programs. Although device-associated 

infections are prevalent in both settings, 

strict adherence to standardized infection 

control bundles in developed nations 

substantially mitigates these risks. 

Iran continues to face critical challenges, 

including widespread antimicrobial 

resistance, limited healthcare 

infrastructure, inadequate infection 

surveillance, and shortages of trained 

personnel—all contributing to higher 

morbidity and mortality rates. In contrast, 

developed countries benefit from 

comprehensive infection control systems, 

specialized multidisciplinary teams, and 

adequate resource allocation, resulting in 

consistently lower HAI rates. Bridging this 

gap in Iran will require an integrated 

approach emphasizing strengthened 

infection control infrastructure, continuous 

professional education, robust 

antimicrobial stewardship, and enhanced 

surveillance programs to effectively reduce 

HAIs and improve pediatric patient 

outcomes. 
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