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Abstract

Nosocomial infections, also known as hospital-acquired infections, are a significant concern in
veterinary medicine, affecting both animal patients and veterinary staff. These infections arise from
various bacterial, viral, and fungal pathogens and are associated with increased morbidity, mortality,
and economic burden. This review highlights the common pathogens, modes of transmission, risk
factors, and clinical manifestations of nosocomial infections in veterinary settings. Additionally,
strategies for containment and mitigation, including infection control measures, antimicrobial
stewardship, and surveillance programs, are discussed. Addressing nosocomial infections requires a
comprehensive One Health approach to minimize zoonotic risks and enhance veterinary healthcare
outcomes.

Introduction

Nosocomial infections occur when animals contract infections while receiving medical care in
veterinary hospitals or clinics. These infections are caused by microorganisms that were absent or not
incubating at the time of admission. While human healthcare settings report approximately 1.7 million
cases annually (Weiner et al., 2016), veterinary nosocomial infections are less documented but remain
a significant challenge. Common healthcare-associated infections (HAIS) include urinary tract
infections, bloodstream infections, gastrointestinal infections, and surgical site infections. The primary
bacterial pathogens responsible for these infections include Enterococcus spp., Escherichia coli,
Staphylococcus spp., Enterobacter spp., Acinetobacter spp., Klebsiella spp., and Pseudomonas spp.
Efforts by pioneers such as Oliver Wendell Holmes, Ignaz Philipp Semmelweis, Louis Pasteur, Joseph

Lister, and Robert Koch significantly reduced disease transmission and mortality rates by
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implementing hygiene practices like hand washing and sterilization of surgical instruments (Major,
1954).

Risk Factors
Several factors contribute to the development of nosocomial infections in veterinary settings,

including:
e Weakened immune systems of hospitalized animals.
o Contaminated hospital environments and poor sanitation.
o Use of invasive medical devices, such as intravenous catheters and urinary catheters.
e Prolonged antimicrobial use, leading to resistant infections.
« Overcrowding and inadequate ventilation in hospital wards.
o Lack of proper quarantine procedures for infectious animals.
« Asymptomatic carriers among staff or animals, acting as reservoirs of infection (D' Agata
etal. 2012).
Sources and Modes of Transmission
Nosocomial infections originate from both endogenous and exogenous sources:
e Endogenous sources involve infections arising from the animal’s own microbiota due to
factors like antibiotic overuse.
e Exogenous sources include contaminated medical equipment, hospital surfaces, healthcare
personnel, and vectors.
Transmission occurs through four primary mechanisms:
1. Contact transmission — Direct (physical contact) or indirect (via contaminated objects).
2. Droplet transmission — Via respiratory droplets from sneezing, coughing, or talking.
3. Airborne transmission — Spread through aerosolized infectious particles.
4. Vector-borne transmission — Via insects or invertebrate animals

Common Nosocomial Infections in Veterinary Medicine
1. Urinary Tract Infections (UTIs)
A somewhat prevalent subcategory of hospital-acquired infections (HAIs) are catheter-

associated UTIs. Between 10% and 32% of hospitalized dogs have been observed to have them (Ogeer-
Gyles et al., 2006). Numerous factors contribute to the colonization of bacteria and cause these
infections, such as the existence of chronic conditions, incorrect and prolonged catheterization,
disruption of natural defense mechanisms, and weakened immune systems.

2. Bloodstream Infections (BSIs)
Intravascular devices are closely associated with bloodstream infections, which can arise due to various

factors, including patient immunosuppression, prolonged catheter use, improper handling techniques,
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and dextrose infusion. Common causative microorganisms include Staphylococcus spp., Escherichia
coli, Enterobacter spp., Proteus spp., and Klebsiella spp.

3. Digestive System Infections
The most common gastrointestinal infection linked to healthcare in small animal veterinary

settings is salmonellosis. Additionally, infectious gastrointestinal diseases such as canine parvovirus
and coronavirus can spread in veterinary hospitals if proper isolation protocols are not strictly
followed.

4. Surgical Site Infections (SSIs)
These infections develop at incision site and pose a risk to animals in veterinary clinics if strict

aseptic protocols are followed. These infections range from 0% to 50% among patients undergoing
equine surgery, and account for 0.8% to 18% of nosocomial infections in small animal surgeries
(Verwilghen and Singh, 2015).
5. Respiratory Infections

Kennel cough and feline upper respiratory diseases (e.g., feline herpesvirus or calicivirus) can
be spread by animals living in close quarters in clinic kennels or wards.
Key Pathogens of Concern

e Methicillin-resistant Staphylococcus aureus (MRSA): Transmitted via healthcare workers'
hands.

e Multidrug-resistant Escherichia coli: Common in UTIs and bloodstream infections

e Enterococcus spp.: Causes HAIs, primarily UT]s, through fecal contamination.

e Kilebsiella spp.: Associated with respiratory and urinary infections .

e Pseudomonas aeruginosa: Notable for antibiotic resistance can lead to respiratory, urinary,
and wound infections.

e Clostridium difficile: Linked to antibiotic resistance and associated with causes of diarrhea and
colitis.

e Salmonella spp.: Potential zoonotic pathogen, though often asymptomatic in animals, can be
shed in feces, causing outbreaks in veterinary settings and leading to colic in horses or fever,
diarrhea, and dehydration in cattle.

Impact of Nosocomial Infections
Nosocomial infections in veterinary settings lead to:

e Compromised animal health and welfare.

e Increased healthcare costs due to prolonged treatment.

« Reputational damage to veterinary practices.

e Legal and ethical concerns over preventable infections.
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e Strain on resources through additional staffing and equipment needs.

e Zoonotic risks to veterinary staff and pet owners.

e Regulatory scrutiny from health authorities.
Containment and Mitigation Strategies
1. Hand Hygiene and Personal Protective Equipment (PPE)

e Regular hand washing and use of PPE (gloves, gowns and masks) reduce transmission.
2. Patient Management

e Screening animals for infectious diseases.

« Isolating infected patients and minimizing invasive procedures.

o Proper disposal of medical waste.
3. Cleaning and Disinfection

« Routine sanitation of hospital surfaces with veterinary-grade disinfectants.

« Sterilization of medical instruments.
4. Surveillance and Monitoring

o Tracking infection rates and investigating outbreaks.

« Reviewing hospital records for trends and risk factors.
5. Antimicrobial Stewardship

e Judicious use of antimicrobials based on diagnostics.

« Implementing culture-based antimicrobial selection.
6. Education and Training

« Continuous staff education on infection control.

o Public awareness campaigns on zoonotic risks.
Conclusion

Healthcare-associated infections (HAIS) or nosocomial infection pose a growing threat to both

veterinary and human healthcare, driven by poor hospital conditions, antibiotic misuse, prolonged
hospital stays, and invasive devices. In veterinary settings, HAIs increase the risk of zoonotic
transmission, endangering staff and caregivers. Addressing HAIs and antimicrobial resistance (AMR)
requires a One Health approach, integrating strict infection control, antimicrobial stewardship, and
continuous surveillance.
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