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Abstract: A hospital-acquired infection (HAI)- traditionally referred to as a nosocomial infection-occurs when a patient contracts an 

infection during their stay at a medical facility that was neither present nor incubating at the time of admission. Beyond inpatient care, 

HAIs also encompass occupational infections among healthcare workers and infections that manifest after a patient has been discharged. 

Common vectors for these pathogens include contaminated medical equipment, hospital linens, airborne droplets, and direct cross-

transmission between patients and clinical staff. This is a prospective observational study in ENT wards, reporting 19.6% HAI incidence 

and 26.35 cases per 1,000 patient-days, identifying surgical site infections as the predominant type with Gram-negative organisms’ 

predominance. 
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1. Introduction 
 

Hospital-acquired infections remain one of the most 

persistent hurdles in modern medicine [1]. They compromise 

patient safety, prolong hospital stays, increase healthcare 

costs, and drive up morbidity and mortality rates. Tackling 

this issue requires a coordinated, multi-disciplinary approach 

across every level of a healthcare institution. 

 

1.1 The Infection Control Committee (ICC) 

 

The Infection Control Committee serves as the central 

governing body for infection management, bringing together 

expertise from across the facility. To ensure smooth 

collaboration and institutional visibility, the committee 

includes representatives from leadership, medical staff, 

nursing, microbiology, pharmacy, central sterile supply, 

housekeeping, and maintenance. The ICC reports directly to 

senior leadership or clinical governance to maintain the 

authority required to drive policy. 

 

The committee focuses on four main areas: 

• Program Oversight: Reviewing and approving the 

facility’s annual strategy for infection surveillance and 

prevention. 

• Data-Driven Action: Analyzing epidemiological data to 

spot problem areas and implement targeted fixes. 

• Practice Improvement: Updating clinical procedures 

across departments to align with modern safety standards. 

• Staff Education: Ensuring comprehensive hygiene and 

infection control training for all hospital personnel. 

 

1.2 The Infection Control Team (ICT) 

 

While the committee sets policy, the Infection Control Team 

handles day-to-day execution. Typically made up of 

specialized infection control physicians and nurses, the team 

is embedded in daily hospital operations. 

 

Their core responsibilities include: 

1) Surveillance & Response: Monitoring baseline infection 

rates, conducting active case-finding, and quickly 

managing potential outbreaks. 

2) Policy Creation: Drafting, reviewing, and updating the 

practical guidelines in the hospital’s Infection Control 

Manual. 

3) Quality & Compliance: Auditing daily practices, 

supervising equipment sterilization, and evaluating safety 

products. 

 

1.3 Executive Administration Responsibilities 

 

Hospital leadership sets the tone for safety culture by 

providing structural support. Management is responsible for 

funding surveillance programs, supporting ongoing staff 

education, enforcing accountability, and ensuring the 

Infection Control Team has the authority to make critical 

operational decisions. 

 

2. Key Institutional Role in Infection Control 
 

Infection prevention is a continuous chain; if one department 

slips, the entire system becomes vulnerable. 

 

2.1 Physicians and Surgeons 

 

As direct care providers, doctors play a primary role in 

preventing cross-contamination [2]. 

Their key duties include: 

• Following strict aseptic protocols during procedures, 

maintaining proper hand hygiene, and using isolation 

measures appropriately. 

• Collecting clinical specimens for lab testing before 

starting empirical treatment to ensure accurate diagnosis. 

• Reporting suspected or confirmed HAI cases promptly to 

the Infection Control Team. 

• Working closely with antibiotic stewardship teams to 

prescribe antimicrobials responsibly and prevent drug 
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resistance. 

 

2.2 Clinical Microbiologists 

 

The microbiology lab acts as the hospital's diagnostic radar 

system. 

 

Microbiologists are responsible for: 

• Setting protocols for correct specimen collection, 

handling, and transport [3]. 

• Running standardized antimicrobial susceptibility tests to 

identify resistant strains. 

• Feeding routine summaries of local resistance trends back 

to the Infection Control Committee. 

• Strain-typing of hospital pathogens during active outbreak 

investigations. 

 

2.3 Hospital Pharmacists 

 

Pharmacy teams safeguard medication safety and track usage 

trends. 

 

They contribute by: 

• Storing, preparing, and dispensing medications using 

sterile techniques to avoid contamination. 

• Monitoring antibiotic prescription patterns across wards 

and reporting trends to stewardship committees. 

• Guiding teams on the proper selection, concentration, and 

handling of clinical disinfectants and antiseptics. 

 

2.4 Nursing Staff 

 

Nurses are on the front lines of patient care and serve as the 

main line of defense against infection. 

• Nurse Administrators: Help set institutional policies, 

oversee specialized high-risk areas (such as ICUs, surgical 

suites, and burn units), and drive continuous educational 

initiatives. 

• Ward Charge Nurses: Maintain overall cleanliness on 

the unit, monitor bedside hand hygiene, initiate basic 

isolation when needed, and maintain clean clinical supply 

lines. 

• Infection Control Nurses (ICN): Track potential 

infections directly in the wards, conduct contact tracing 

during outbreaks, and train staff on safety practices. 

 

2.5 Support and Facility Services 

 

• Central Sterile Supply Department (CSSD): 

Responsible for cleaning, inspecting, packaging, and 

sterilizing all reusable medical equipment using strict 

biological and physical controls. 

• Housekeeping & Environmental Services: Focuses on 

daily cleaning to remove biological dirt, manages waste 

streams using clear color-coding, and keeps soap and 

sanitizer stations stocked. 

• Maintenance & Engineering: Manages environmental 

controls, including HVAC systems, air filtration (HEPA), 

negative pressure isolation rooms, and water safety. 

 

3. Practical Infection Control and 

Environmental Zones 
 

3.1 Standard Barriers and Personal Protection 

 

Standard precautions build a physical barrier between 

pathogens and vulnerable hosts. 

 
Measure / Barrier Technical Guideline Primary Indication 

Hand Hygiene 

Wash with soap and water for at least 15 seconds if visibly 

dirty. Use alcohol-based hand rubs (e.g., 0.5% chlorhexidine 

with 70% ethanol) for routine care. 

Before and after patient contact, after touching fluids, 

and immediately after removing gloves. 

Surgical Hand 

Scrub 

Remove all rings, watches, and bracelets. Keep nails short 

(<0.5 cm) without polish or artificial additions [5]. 
Required prior to any surgical or invasive procedure. 

Gloves 

Single-use sterile or non-sterile gloves. Change gloves 

between different tasks on the same patient or when moving 

between patients [6]. 

Contact with blood, bodily fluids, non-intact skin, 

mucous membranes, or isolated patients. 

Masks & 

Respirators 

Fluid-resistant surgical masks or fitted N95 respirators for a 

tight seal. 

Surgical procedures, aerosol-generating treatments, or 

airborne isolation (e.g., M. tuberculosis). 

Gowns & 

Protection 
Fluid-resistant gowns, face shields, or safety glasses. 

Any task likely to cause splashes of blood, fluids, or 

secretions. 

 

3.2 Cleaning Zones by Risk Level 

 

Hospitals categorize physical spaces into distinct risk zones 

to direct cleaning efforts where they matter most: 

• Zone A (Administrative): Staff offices, breakrooms, and 

libraries. Requires standard domestic cleaning. 

• Zone B (General Care): Standard inpatient wards and 

outpatient clinics. Requires daily routine cleaning with 

standard detergents and low-level disinfectants. 

• Zone C (High Risk): Intensive care units, burn units, and 

isolation rooms. Requires frequent, thorough surface 

cleaning and high-level disinfection. 

• Zone D (Ultra-Clean): Operating suites and transplant 

units. Requires positive air pressure, HEPA filtration, 

strict sterile entry, and continuous high-level surface 

disinfection [7].  

 

4. Emperical Study: HAI Rates and Pathogens 

in an ENT Department 
 

4.1 Study Overview and Design 

 

To evaluate how these dynamics play out in real-world 

settings, a prospective observational study was conducted 

over a six-month period (January to June 2014) in the male 

and female ENT wards of North Bengal Medical College and 

Hospital (NBMCH) in West Bengal, India. 

 

A total of 107 participants were designated for enrollment. 

Following the exclusion of patients displaying signs of 
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community-acquired infection within the first 3 days of 

admission or those discharged/deceased within 3 days, 107 

patients admitted to the male and female ENT wards of North 

Bengal Medical College and Hospital (NBMCH) between 

January 2014 and June 2014 were actually enrolled and 

prospectively analyzed. Operational diagnostic criteria for 

classifying each HAI (including surgical site infections, 

urinary tract infections, bloodstream infections, and 

pneumonia) were established daily from day 3 of admission 

until discharge using simplified criteria adapted from the 

World Health Organization (WHO, 2002) and confirmed via 

clinical signs and relevant laboratory or imaging 

investigations (e.g., wound swab cultures, urine cultures, 

chest X-rays, blood tests). The incidence density was 

calculated by taking the total number of newly identified HAI 

cases (numerator) and dividing it by the total duration of 

exposure in patient-days (denominator), yielding an incidence 

density rate of 26.35 per 1000 patient-days alongside an 

overall HAI incidence rate of 19.6%. Prior to study initiation, 

institutional ethics clearance was formally obtained from the 

ethics committee, and informed verbal consent was secured 

from all participants after explaining the study's purpose, 

potential investigations, and outcomes while ensuring 

complete anonymity and confidentiality of data. 

 

Patient Criteria 

• Included: Admitted patients with a hospital stay of more 

than 72 hours gave informed consent. 

• Excluded: Patients showing symptoms of infection upon 

admission or within the first 72 hours (classified as 

community-acquired), those discharged or deceased 

within 72 hours, and individuals unable or unwilling to 

consent. 

 

Calculating the Sample Size 

The required sample size was calculated using standard 

epidemiological modeling 

 

𝑛 = (
𝑍1 − 𝛼/2

𝜀
)2 

Where 

• 𝑍1 − 𝛼/2= 1.96 (95% confidence Interval, 𝛼=0.05 ) 

• 𝜀= 20% relative precision (0.20) 

𝑛 =
1.962

0.202
=  

3.8416

0.04
≈ 97 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 

Adjusting for an estimated 10% attrition rate (e.g., early 

discharge, incomplete sample collection), the target cohort 

size was set at 107 patients. 

 
Diagnostic Workup 

Patients were evaluated daily for signs of infection, such as 

fever, surgical site redness, purulent drainage, or respiratory 

symptoms. If symptoms appeared after the 72-hour window, 

target samples (swabs, blood cultures, urine, or chest X-rays) 

were collected and processed using standard laboratory 

protocols to isolate bacterial pathogens. 

 

4.2 Findings and Data Summary 

 

Overall Infection Rate 

 

The study revealed an overall HAI incidence rate of 19.6% 

among admitted ENT patients, with an incidence density of 

26.35 cases per 1,000 patient-days. 

 

Where Infections Occurred 

Surgical site infections made up the vast majority of observed 

cases. 

 

 
 

Identified Pathogens 

Gram-negative bacteria were the most commonly isolated 

pathogens from clinical sites: 

1) Gram-Negative: Pseudomonas aeruginosa, Escherichia 

coli, and Klebsiella pneumoniae. 

2) Gram-Positive: Staphylococcus aureus (including 

MRSA strains) and beta-hemolytic Streptococcus 

species. 

 

5. Major Clinical Types of HAIs 

 

 
 
5.1 Surgical Site Infections (SSIs) 

 

SSIs develop at or near surgical incisions within 30 days of 

an operation (or up to a year if an implant is placed). 

• Contributing Factors: Long preoperative stays, 

significant tissue trauma, wound hematomas, foreign 

materials, inadequate skin preparation, and underlying 

health conditions like diabetes [8]. 

• Key Prevention Steps: Having patients shower with 

chlorhexidine before surgery, clipping hair instead of 

shaving, applying alcohol-based skin antiseptics, 

maintaining normal body temperature during surgery, and 

giving prophylactic antibiotics within 60 minutes of the 

first incision [9-10]. 

 

5.2 Urinary Tract Infections (CAUTI) 

 

Catheter-Associated UTIs make up a large portion of hospital 

infections, almost always linked to indwelling urinary 

catheters. 

• How They Develop: Bacteria travel along the outside of 

the catheter (extraluminal) or build biofilms inside the 

tubing (intraluminal). 

• Key Prevention Steps: Using catheters only when 
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clinically necessary, maintaining a closed drainage 

system, keeping drainage bags below bladder level, and 

removing catheters as soon as possible. 

 

5.3 Pneumonia (HAP and VAP) 

 

Hospital-Acquired Pneumonia (HAP) and Ventilator-

Associated Pneumonia (VAP) are particularly dangerous in 

intensive care settings. 

• How They Develop: Patients aspirate tiny amounts of 

contaminated secretions from their mouth or stomach into 

their lungs, especially when connected to a mechanical 

ventilator. 

• Key Prevention Steps: Keeping the head of the bed raised 

30 degree to 45 degrees, routinely clearing secretions 

above the cuff, pausing sedation daily to check readiness 

for extubation, and providing good oral hygiene [12]. 

 

5.4 Bloodstream Infections (CLABSI) 

 

Central line-associated bloodstream infections carry high risk 

in acute care units. 

• Key Prevention Steps: Using sterile barrier precautions 

during line insertion, prepping skin with chlorhexidine-

alcohol solutions, picking low-risk insertion sites (such as 

subclavian over femoral), and assessing daily whether the 

central line is still needed [11,13-15]. 

 

 

6. Actionable Strategies to Lower HAI Rates 
 

To bring hospital infection rates down below target 

benchmark levels (<10%), healthcare systems need practical, 

steady changes across both clinical and administrative 

workflows: 

 
 

1) Improve Nurse-to-Bed Ratios: Adding dedicated 

infection control nurses eases heavy workloads, allowing 

for regular ward audits and better monitoring. 

2) Regular Environmental Testing: Set routine schedules 

for testing water safety, air quality, and cleanroom 

filtration systems. 

3) Transparent Reporting: Track infection data actively 

and share regular rate reports directly with surgical 

teams, ward staff, and executive leadership. 

4) Waste and Sharps Safety: Enforce clear waste 

segregation policies using color-coded bins, weigh waste 

before disposal, and ensure all staff are trained in post-

exposure protocols. 

5) Stronger Antibiotic Stewardship: Establish clear 

prescribing rules to reduce unnecessary broad-spectrum 

antibiotic use, helping slow the spread of multi-drug 

resistant organisms. 

 

7. Conclusion 
 

HAIs remain an important patient-safety concern requiring 

coordinated surveillance, infection-control practices, 

environmental management, and antimicrobial stewardship. 

Summarize the ENT study by noting the observed 19.6% HAI 

incidence, predominance of surgical site infections, and 

importance of Gram-negative pathogens. End by emphasizing 

consistent implementation and monitoring of evidence-based 

prevention measures without making claims beyond the 

reported data. 
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