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ABSTRACT

Background: Hospital- acquired infections (HAIs) are among the
major causes of excess morbidity and mortality among hospitalized
patients. Objectives: This study aimed to estimate the incidence and
identify the risk factors of HAIs in Ain Shams University Hospital. In
addition, the direct cost of the detected HAIs was calculated.
Method: A prospective surveillance of patients admitted to ¢
surgical wards and Y intensive care units (ICUs) for a period of one
year starting from ) September Y+ +A to ) August Y+ 3. Results: A
total of V€)1 patients had their surgical operations being performed
in the selected surgery wards. Among these patients, ' Y) in-hospital
surgical site infections (SSIs) have occurred with an incidence rate of
A.2%. In ICUs, a total of AYY patients were admitted for 1VYY days.
Of these patients, )¢¢ patients acquired YVY HAIs with an overall
patient infection rate of YA.Y% and an overall patient day rate of Y¢.V
per Y+++ ICU-days. The overall device-associated infection rate is
Y).7 per Y+ ++ ICU-days. The independent risk factors revealed by
multivariate analysis for SSI were: diabetes mellitus, multiple
interventions performed through the same incision, unclean
preoperative wound class, lengthy operation, smoking, and obesity,
for hospital acquired pneumonia: presence of chest diseases and/or
infections, mechanical ventilation, trauma, coma, and repeated
intubation, for bloodstream infection: long duration of central
vascular catheterization, and long-term steroid therapy, and for
urinary tract infection: long duration of urinary catheterization,
presence of renal disease, and old age. HAIs increased patients'
length of stay by A days in ICUs and )+ days in surgery wards. The
cost of stay for patients with HAI was Y to ¥ times higher compared
to patients who did not acquire an infection. Gram-negative
microorganisms of the multidrug-resistant type were the most
common pathogens isolated from infected patients either in surgery
wards or ICUs. Conclusion: HAIs represent a serious health problem
in Ain Shams University Hospital, justifying the need to maximize
proper infection control measures to prevent these infections.
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Chapter 1

Epidemiology of Hospital Acquired
Infection

Patient care is provided in facilities which range from
highly equipped clinics and technologically advanced
university hospitals to front-line units with only basic
facilities. Despite progress in public health and hospital
care, infections continue to develop in hospitalized patients,
and may also affect hospital staff (WHO, F« 1),

Definitions :

The term '“nosocomial infection™ is derived from two
Greek words “nosos” (disease) and “komeion” (to take care
of). Refers to any infection that develops during or as a
result of an admission to an acute care facility (hospital)
and was not incubating at the time of admission (Siegel et

al, 1",

A "hospital-acquired infection”™ or "healthcare-
associated infection”™ (HAI) is an infection acquired in
hospital by a patient who was admitted for a reason other
than that infection. An infection occurring in a patient in a
hospital or other health care facility in whom the infection
was not present or incubating at the time of admission. This
includes infections acquired in the hospital but appearing
after discharge, and also occupational infections among
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staff of the facility. Infections occurring more than £A

hours after admission are usually considered nosocomial
(WHO, r«-"),

Definitions to identify healthcare-associated infections
have been developed for specific infection sites (e.g.
urinary, pulmonary). These are derived from those
published by the Centers for Diseases Control and
Prevention (CDC) in the United States of America and are
used for surveillance of HAIs. They are based on clinical
and biological criteria, and include approximately ©:
potential infection sites (Horan etal, 7« +4).

Hospital-acquired infections may also be considered either
endemic or epidemic. Endemic infections are most
common. Epidemic infections occur during outbreaks,
defined as an unusual increase above the baseline of a
specific infection or infecting organism (WHO, -« ).

Eighty-five percent (A°%) of HAIs comprise surgical site,
pneumonia, bloodstream, and urinary tract infections.
Others are skin infections, meningitis, endometritis, etc...
(Weinstein, 1994).
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Factors influencing the development of
nosocomial infections

The microbial agent

The patient is exposed to a variety of microorganisms
during hospitalization. Contact between the patient and a
microorganism does not by itself necessarily result in the
development of clinical disease — other factors influence
the nature and frequency of nosocomial infections. The
likelihood of exposure leading to infection depends partly
on the characteristics of the microorganisms, including
resistance to antimicrobial agents, intrinsic virulence, and
amount (inoculum) of infective material (WHO, ¥+« "),

Before the introduction of basic hygienic practices and
antibiotics into medical practice, most hospital infections
were due to pathogens of external origin (foodborne and
airborne diseases, gas gangrene, tetanus, etc.) or were
caused by microorganisms not present in the normal flora
of the patients (e.g. diphtheria, tuberculosis). Progress in
the antibiotic treatment of bacterial infections has
considerably reduced mortality from many infectious
diseases. Most infections acquired in hospital today are
caused by microorganisms which are common in the
general population, in whom they cause no or milder
disease than among hospital patients (Staphylococcus
aureus, coagulase-negative Staphylococci, Enterococci,
Enterobacteriaceae) (WHO, -« 1),
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Patient susceptibility

Important patient factors influencing acquisition of
infection include age, immune status, underlying disease,
and diagnostic and therapeutic interventions. The extremes
of life — infancy and old age — are associated with a
decreased resistance to infection. Patients with chronic
disease such as malignant tumours, leukaemia, diabetes
mellitus, renal failure, or the acquired immunodeficiency
syndrome (AIDS) have an increased susceptibility to
infections with opportunistic pathogens. The latter are
infections with organism(s) that are normally innocuous,
e.g. part of the normal bacterial flora in the human, but may
become pathogenic when the body’s immunological
defences are compromised. Immunosuppressive drugs or
irradiation may lower resistance to infection. Injuries to
skin or mucous membranes bypass natural defence
mechanisms. Malnutrition is also a risk. Many modern
diagnostic and therapeutic procedures, such as biopsies,
endoscopic examinations, catheterization,
intubation/ventilation and suction and surgical procedures
increase the risk of infection. Contaminated objects or
substances may be introduced directly into tissues or
normally sterile sites such as the urinary tract and the lower
respiratory tract (WHO, ¥+« 1),

Environmental factors

Health care settings are an environment where both
infected persons and persons at increased risk of infection
congregate. Patients with infections or carriers of
pathogenic microorganisms admitted to hospital are




