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Abstract

Standard precautions are guidelines established to break the infection chain and reduce risk of patho-
gen transmission in hospitals. Standard precautions apply to blood, body fluids, secretions and excre-
tions (except sweat), non-intact skin, and mucous membranes.
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Introduction

Infection control is a discipline that applies
epidemiologic, scientific principles and sta-
tistical analysis towards prevention or reduc-
tion in rates of nosocomial infections. Effec-
tive infection control programs proved to
reduce nosocomial infections rates but also
being cost-effective. Infection control is a
key component of the broader discipline of
hospital epidemiology (Haley et al, 1985).

The recognition that infectious agents can
be transmitted within hospitals to suscep-
tible patients and health care workers began
in the days of Semmelweis, who noted that
puerperal fever was associated with the lack
of hand-washing by clinicians performing
autopsies. This discovery, in turn, led to the
introduction of hand dips with chlorinated
lime at Vienna General Hospital. Over the
years, these ideas evolved to form current
guidelines about hand-washing, although
Semmelweis promoted hand cleansing and
was opposed to hand-washing with soap and
water (Hall, 2007).

Review and Discussion

Infection control programs became a re-
quirement in the United States largely as
mandates of the Joint Commission for Acc-
reditation of Hospitals (JCAHO) and the lea-
dership guidelines and definitions of the Ce-
nters for Disease Control and Prevention
(CDC). In order to achieve the main goal of
preventing or reducing the risk of hospital-
acquired infections, a hospital epidemiology
program should have the following over-
sight functions and responsibilities: Surveil-
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lance, either hospital-wide or targeted Edu-
cation about prevention of infections (e.g.,
by hand disinfection), outbreak investiga-
tions, cleaning disinfection, sterilization of
equipment, disposal of infectious waste hos-
pital employee health specifically after ex-
Oposure to either blood-borne or respiratory
pathogens and review its antibiotic utiliza-
tion relationship to the local antibiotic resis-
tance patterns, also, prevention of infections
due to percutaneous intravascular devices
and development of the infection control
policies and procedures and oversight on
the use of new products that directly or indi-
rectly relate to the risk of nosocomial infec-
tions (Edmond and Wenzel, 2005).

On the basis of data collected in the Study
on the Efficacy of Nosocomial Infection
Control (SENIC), CDC (1987) recommen-
ded that all hospitals employ at least one in-
fection control professional (ICP, freque-
ntly a nurse) for every 250 occupied beds.
But, since these recommendations were do-
ne over 30 years ago, the ideal ratio of ICPs
to patients is at present unknown.

Hospital infection control departments
usually derive authority and communicate
with other administrative components of the
hospitals via an infection control committee.
This committee typically includes represent-
tatives from medical and surgical services,
nursing, microbiology, hospital administra-
tion, and employee health (Taylor, 1996).

In order to be successful, infection control
programs must have explicit and adequate
administrative support, resources and an or-



ganizational commitment to a safety culture.
Four major infection control areas are: 1-
Standard precautions, including hand hygie-
ne. 2- Isolation precautions cleaning, dis-inf-
ection, 3- Environmental cleaning, and steri-
lization. 4- Surveillance (Siegel et al, 2007).
1- Standard Precautions: Various forms
of isolation have been used in an attempt to
reduce the spread of nosocomial infections
(Garner, 1996a). In 1996, the CDC and Hos-
pital Infection Control Advisory Committee
(HICPAC) issued a new system of isolation
precautions. These guidelines were updated
in 2007 .Standard precautions are recomm-
ended in the care of all hospitalized patients.
The category of standard precautions com-
bines the important features of body sub-
stance isolation policies and universal pre-
cautions, and, by doing so, aims to reduce
the risk of transmission of infectious agents
between patient and healthcare worker (Gar-
ner, 1996b). Standard precautions apply to
blood, all body fluids, no intact skin, mu-
cous membranes and secretions and excre-
tions except sweat. They entail: hand-wash-
ing before and after every patient contact,
the use of gloves, gowns and eye protection
in situations in which exposure to body se-
cretions or blood is possible, hand-washing
after gloves are removed, safe disposal of
sharp instruments and needles in imperv-
ious containers and the placement of soiled
linens in impervious bags and bloody or co-
ntaminated materials such as feces or urine
in sanitary toilets (Whitehouse et al, 1998).
CDC (2007) guidelines included several
additional components: safe injection prac-
tices, use of a mask when prolonged pro-
cedures involving puncture of the spinal ca-
nal are performed (such as myelography,
epidural anesthesia, and injection of chemo-
therapeutic agents) and respiratory hygiene/
cough etiquette, which applies to all patients
and accompanying family or friends who
have any sign of respiratory illness such as
cough, congestion, rhinorrhea or increased
volumes of respiratory secretions. Such in-
dividuals should cover their nose or mouth
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when coughing, promptly dispose used tis-
sues and practice hand hygiene after contact
with respiratory secretions. The use of a
mask and spatial separation of such patients
in waiting or patient care areas is also re-
commended (Pittet et al, 2006).

a- Hand hygiene: refers to either hand-was-
hing with soap and water or use of alcohol-
based gels or foams that do not require the
use of water. It is the single most important
measure to reduce transmission of micro-
organisms from one person to another or one
site to another on the same patient.

The primary problem with hand hygiene is
laxity of practice, not a paucity of good
products. As described in the next section,
this is particularly true with hand-washing
with soap and water compared to alcohol-
based products. Evidence for the efficacy of
hand hygiene primarily comes from studies
related to methicillin-resistant St. aureus and
is presented separately (Boyce and Pittet,
2002).

b- Soap and water: CDC guidelines advise
use of plain (no antimicrobial) soap with wa-
ter for routine hand-washing, with use of an
antimicrobial agent for specific circum-
stances. There are limited data with respect
to the choice of plain soap, antiseptic soap,
or antiseptic hand rub (Gould et al, 2007).

There are a number of problems with
hand-washing with soap and water. Com-
pliance with hand-washing rarely exceeds
45% even under study conditions, and even
in intensive care units (Pittet et al, 2002).
Even when hand-washing is performed,
proper technique is usually not followed. In
one report, for example, the mean observed
washing time was less than 10 seconds in
most cases, compared with 15 to 30 seconds
(Eckmanns et al, 2006). The importance of
duration of hand-washing was illustrated in
a study in which vancomycin-resistant en-
terococci (VRE) was placed onto the hands
of healthy volunteers. Thirteen second wash-
es with water and soap was necessary to
complete eradicate VRE hand carriage. But,
a five second wash with water alone caused



virtually no change in VRE recovery (Nos-
kin et al, 1995). The frequency of hand-
washing by HCW is affected by accessibility
of sinks and by characteristics of soap used
(e.g., its smell, consistency, color, and even
the ease where the soap induces lathering).

Besides, the location and type of soap dis-
pensers can affect compliance. Hand-wash-
ing with plain soap does not consistently or
reliably prevent microbial transmission. Fre-
quent hand-washing causes skin damage,
with resultant changes in microbial flora,
increased skin shedding, and the risk of
transmission of microorganisms.

c- Alcohol containing hand disinfection:
Alcohol containing hand disinfection (AHD)
is an effective and practical alternative to
standard soap and water. Such alcohol-based
products have rapid antimicrobial effects
and are equally effective against gram-posi-
tive and gram-negative organisms (when co-
mpared with chlorhexidine). Alcohol-based
preparations also require less time than chlo-
rhexidine gluconate to affect a maximum re-
duction in bacteria counts and are at least as
tolerable on skin as are antiseptic detergents.

Compared to hand-washing with soap and
water, AHD is easier to perform and takes
less time. This was illustrated in a study that
estimated the time required for hand-wash-
ing and bedside AHD in a typical 14-bed
intensive care unit (ICU) with 12 healthcare
workers, using an ideal duration of hand-
washing of 40 to 80 seconds and 20 seconds
for AHD. If 100% compliance were achiev-
ed, hand-washing would consume 16 hours
of nursing time per day shift, com-pared
with only three hours required for the AHD
(Pittet et al, 2000). These benefits have led
to improved compliance and reductions in
nosocomial infections. In a report from a
Swiss teaching hospital, introduction of a
bedside alcohol-based hand disinfectant led
to a significant improvement in hand hygie-
ne compliance and decreased the nosocomial
infection rates (9.9 vs. 16.9%) and transmis-
sion of methicillin-resistant St. aureus, 0.9
vs. 2.2 episodes/10,000 patient days (Larson,
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1999).

Although AHD improves hand hygiene
adherence rates, it is only one component for
prevention of infection. A crossover trial of
alcohol based hand gel demonstrated that
improved hand hygiene adherence was not
associated with detectable changes in the
incidence of healthcare-associated infection,
although the study was underpowered to de-
tect a statistically significant effect. An im-
portant limitation of AHD is that it does not
reduce the incidence of Clostridium difficile
colitis. This reflects the lack of activity of
alcohol-based hand rubs against spore-
forming bacteria (Gordin et al, 2005). Wa-
terless alcohol-based hand rubs must be
available at bedside and that their use should
be promoted over hand-washing with soap
and water. Because AHD is associated with
a tendency to desiccate skin, the additional
use of an appropriate emollient or barrier
cream to further protect the skin is impor-
tant. The AHD is more efficient than hand-
washing with soap and water. The detailed
review of antimicrobial ingredients designed
for hand-washing is presented in the CDC
guidelines (Rupp et al, 2008). But, if a fa-
cility is experiencing a C. difficile out-break
it is prudent for health care workers to wash
their hands with soap and water rather than
an alcohol-based hand sanitizer.

d- Fingernails: Much of the resident micro
flora of hands is found in the periungual and
subungual areas, and often fingernails are
neglected during routine hand cleansing.
When the fingernails are long and when arti-
ficial fingernails are worn, there is an in-
crease in periungual colonization with a va-
riety of pathogens (Pottinger et al, 1989).

Both the artificial fingernails and infected
native fingernails have been epidemiologica-
Ily linked to the infection outbreaks among
the intensive care unit patients, neonates,
and patients undergoing surgery (Moolenaar
et al, 2000). Freshly applied nail polish does
not increase the number of bacteria recover-
ed from periungual skin, but chipped nail
polish has been associated with increased



numbers of organisms on fingernails (Pass-
aro et al, 1997). These organisms are not
routinely removed by careful hand-washing
or even by surgical scrubs.

Guidelines from the CDC and Association
of Operating Room Nurses (AORN) prohibit
the use of artificial fingernails or extenders
by health care workers with "direct contact
with patients at high risk" e.g., those in the
intensive care units or operating rooms.
However, the policies in many United States
hospitals that prohibit the use of artificial
nails in all health care workers with direct
patient contact. There is no consensus on the
need to prohibit wearing of rings in health-
care settings even though several studies
have shown that skin beneath rings is more
heavily colonized with bacteria than adjace-
nt skin not covered by rings (Rubin, 1988).

e- Gloves: There are three important rea-
sons why gloves should be worn by hospital
personnel: To provide a protective barrier
for the hands from contaminated material
such as blood or body fluids, or other poten-
tially infectious material (such as vomit or
feces) or from contaminated equipment, to
reduce the acquisition of micro-organisms
from a patient who is colonized or infected
with pathogenic organisms, to reduce the
microorganisms transmission from the hands
of hospital staff to patients. However, wear-
ing gloves does not replace the need for
hand-washing because gloves may have
small defects or tears that are unapparent,
and because hands can become contaminat-
ed during removal of gloves (Alrawi et al,
2001). This was reported that examined 206
glove pairs after they were worn by sur-
geons. Unrecognized perforations were not-
ed in 14%; the majority was on thumb and
index fingers of the gloves. Surgical experi-
ence, type of gloves, type of surgery, and
double gloving did not affect rates and sites
of perforation. Reinforcement of the thumb
and index fingers of gloves may be a way to
reduce perforation risk.

A study of washing gloved hands inocula-
ted with selected nosocomial pathogens sho-
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wed that organisms (St. aureus) could still
be recovered from hands after gloves re-
moval. These findings are the principle rea-
son why good hand-washing after glove re-
moval is essential. Gloves must be chang- ed
between patient contacts. It is sometimes
important to change heavily contaminated
gloves while caring for a single patient to
prevent cross-contamination of body sites or
if contamination of portable equipment can
occur (Doebbeling et al, 1988).

f- Masks: Masks are used for three pur-
poses in infection control: To protect health-
care personnel from infectious material from
patients (such as respiratory secretions and
aerosols containing blood or body fluids), to
protect patients undergoing sterile procedu-
res from respiratory aerosols from health-
care personnel and to limit spread of infect-
ious respiratory secretions from coughing
patients. Masks should not be confused with
particulate respirators that are used to prev-
ent transmission by airborne droplet nuclei
of infectious agents as M. tuberculosis.

2- lIsolation Precautions: In addition to
the standard precautions, there are three iso-
lation categories that reflect the major
modes of microorganism transmission in the
nosocomial settings: contact, droplet, and
airborne spread. The rooms of patients’ re-
quiring contact precautions should be clearly
marked with instructions regarding the type
of precautions that must be observed. Ample
supplies should be readily available outside
the patient room to facilitate adherence, and
hospital policies should be enforced (Muto
et al, 2003).

a- Contact Precautions: Microorganisms
can be transmitted to a patient by contact
between the patient and a healthcare worker,
or by contact between the patient and a con-
taminated object; such as toys, clothing, in-
adequately disinfected endoscopes or other
medical equipment (Rey, 1999). Contact
precautions should be used in the care of
patients with multidrug-resistant bacteria,
and various enteric, parasitic, and viral pat-
hogens. Ideally, patients who require contact



precautions should either be in a private
room or cohorted with patients who have the
same active infection or are colonized with
the same pathogen.

Healthcare workers involved in the care of
patients on contact precautions must wear
non-sterile gloves for all patients contact.
Gowns are required if there is likely to be
substantial direct contact with the patient or
any infective material. Gowns and gloves
should be removed prior to exiting isolation
rooms, and hands must then be washed im-
mediately after patient contact. Medical equ-
ipment must be dedicated to a single patient
when possible, to avoid transfer of pathog-
ens via fomites. Equipment that must be
shared should be cleaned and disinfected for
another patient (Esteban et al, 1999).

b- Droplet precautions: droplets are partic-
les of respiratory secretions larger than 5 mi-
crometers. Because droplets cannot remain
suspended in the air for extended periods,
exposure of less than three feet (one meter)
is usually required for human-to-human
transmission of droplet-borne pathogens.
However, investigations during the 2003
outbreak of severe acute respiratory syndr-
ome (SARS) suggested that droplets can be
transmitted up to six feet from the source
patients.

Droplet precautions should be used in the
care of patients with suspected or confirmed
Neisseria meningitidis, Bordetella pertussis,
influenza, adenovirus, Haemophilus influen-
zae type, Mycoplasma pneumoniae, rubella,
and other pathogens spread by droplets.
Some organisms (e.g., some respiratory vi-
ruses) can be transmitted by both droplets
and contact. In this setting, both droplet and
contact precautions should be implemented.
Healthcare workers within six to ten feet of
patients on droplet precautions should wear
a facemask. Special air handling systems
and use of higher level respirator masks are
not required for the care of patients with dis-
eases that are capable of droplet transmi-
ssion. The doors of rooms used to house the
patients must remain open in contrast to the
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patients on the airborne precautions (CDC,
1994).

c- Airborne precautions: airborne droplet
nuclei, in contrast to larger droplets in the
preceding section, are particles of respire-
tory secretions smaller than 5 micrometers
that can remain suspended in the air for ex-
tended periods and thus can be a source of
human inhalational exposure for individuals
who are susceptible. Airborne precautions
should be used in the care of patients with
suspected or confirmed tuberculosis (TB),
measles, varicella, small-pox and SARS. TB
is principally transmitted in hospitals by
droplet nuclei, and the hospital can be an
epicenter for the spread of TB to both pa-
tients and staff (McDonald et al, 1999).
Health care workers immune to measles or
varicella need not wear respiratory prote-
ction. Airborne precautions are not needed
in the setting of herpes zoster infection (Do
et al, 1999). Although SARS is transmitted
predominantly by droplet spread and direct
contact, airborne transmission can occur.
The CDC recommends contact and airborne
precautions (Cookson and Jarvis, 1997).

Patients on airborne isolation precautions
should be placed in an airborne infection
isolation room (AIlIR). This should be a pri-
vate room with negative air pressure and a
minimum of six to twelve air changes per
hour. The door to the isolation rooms must
remain closed, and all persons entering must
wear a respirator with a filtering capacity of
95% that allows a tight seal over the nose
and mouth. If patients in respiratory iso-
lation require transport outside their iso-
lation rooms for medical procedures, they
should wear surgical masks that cover their
mouths and noses during transport. The pro-
cedures for these patients should be sche-
duled at times when they can be done rapid-
ly and when waiting areas are less crowded.

d- Immunocompromised patients: Special
protective environments are used for pat-i
ents undergoing hematopoietic cell trans-
plantation to minimize their exposure to in-
vasive fungal infections such as aspergillo-



sis. Such protective environments include
HEPA filtration of incoming air, positive
room air pressure relative to corridors, di-
rected room air flow, ventilation systems
that provide at least 12 air changes per hour,
dust control measures and the prohibition of
flowers and potted plants in patient rooms.

3- Environmental cleaning: Environme-
ntal cleaning, disinfection, and sterilization
are basic and important measures used to
prevent or reduce infections in the hospital
environment. The oversight and monitoring
of cleaning, sterilization and disinfection
practices are direct responsibilities of an in-
fection control unit. The exact definition of
each term is important since protocols for
each procedure are different and their use in
hospital infection control has to be precisely
determined (Wilder-Smith and Low, 2005).

a- Cleaning: is the removal of all foreign
materials (soil, organic material) from ob-
jects, done with water, mechanical action,
and detergents or enzymatic products. Meti-
culous physical cleaning must always pre-
cede disinfection and sterilization proce-
dures, and is adequate alone for cleaning
items such as blood pressure cuffs (Rutala,
1996). Enforcement of the routine environ-
mental cleaning measures was remarkably
effective in reducing vancomycin-resistant
enterococcus (VRE) acquisition among the
patients in a medical intensive care unit
(Hayden et al, 2006).

The importance of environmental deconta-
mination of rooms previously occupied by
patients with MRSA and/or VRE in ICUs is
illustrated by a retrospective cohort study of
patients admitted to eight ICUs. Patients
admitted to rooms previously occupied by
patients colonized or infected with MRSA or
VRE were significantly more likely to be-
come MRSA or VRE colonized than were
patients admitted to the rooms whose prior
occupant was the MRSA or VRE negative,
adjusted odds ratio (AOR) 1.4 for either
MRSA or VRE (Huang et al, 2006).

b- Disinfection: describes a process that
eliminates many or all pathogenic micro-
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organisms from inanimate objects, except
for bacterial spores. In healthcare settings,
this is usually accomplished by the use of
liquid chemicals. Efficacy of disinfection is
affected by factors as: previous physical
cleaning of the object, organic load on the
object type and level of microbial contami-
nation, concentration of and exposure time
to the germicide and physical configuration
of the object Temperature and pH of the dis-
infection process

c- Sterilization: is the complete eliminat-
ion or destruction of all forms of microbial
life and is accomplished by either physical
or chemical processes. Steam under pres-
sure, dry heat, low temperature sterilization
processes (ethylene oxide gas, plasma steri-
lization), and liquid chemicals are main ster-
ilizing agents used (Collignon et al, 1996).
Steam sterilization remains the most widely
used technique. A rational approach to disin-
fection and sterilization of patient care items
or equipment was devised in 1968 and still
widely used. Patient care items were divided
into critical, semi-critical and non-critical
categories according to degree of risk of in-
fection involved in their use.

d- Reuse of single-use medical devices:
This issue of reuse of the devices labeled
"single-use only" has sparked significant
debate. These devices generally are costly
but reuse might expose patients to cross-
infection. But, reuse does occur frequently
in order to save costs and minimize waste.
An institution or practitioner reusing a dis-
posable device should be able to do the fol-
lowing: The device can be adequately
cleaned and sterilized the cleaning process
does not adversely affect the quality of the
device the device remains safe and effective
for its intended use (Rutala and Weber,
2004). These "single-use" devices include:
diathermy pencils used in the surgery scis-
sors and forceps used in laparoscopic sur-
gery, sclerosing needles, snares and cytology
brushes used in endoscopy cannulas, stone-
removing baskets and balloon dilators used
in ERCP, angiography catheters used in both



cardiology and radiologic imaging, cardiac
catheters, pacing electrodes, pacemakers
used in cardiology, bone-marrow trephine
sets, plasma membrane filters used in hemo-
dialysis an stopcocks used in bronchoscopy.

Satisfactory cleaning and sterilization of a
device should theoretically prevent infection
transmission and make a device safe to re-
use. However, the physical characteristics of
the device (especially those constructed with
heat-sensitive materials) may not with-stand
this process. Any devices with hollow lu-
mens or crevices, or those that cannot be
disassembled for cleaning, are very difficult
to clean reliably and sterilize; so better by
autoclaving or with ethylene oxide. Even
when requirements for satisfactory cleaning
followed organic material frequently rema-
ins on these devices (Wilson et al, 2000).

d- Disease transmission: latrogenic trans-
mission of Creutzfeldt-Jakob disease (CJD)
occurred in neurosurgical patients when con-
taminated neurosurgical instruments, such as
an implantable electrode that had previously
been used in a patient with known CJD,
were reused. The electrode had been "steri-
lized" with 70% ethanol and formaldehyde
vapor, yet two years later electrode was re-
trieved and implanted into a chimpanzee in
which disease subsequently developed. Con-
taminated neurosurgical instruments were
suspected as transmission modes to other
patients (Bernoulli et al, 1997). Such agents
cannot inactivate CJD prion protein: alcohol,
ethylene oxide, formaldehyde, glutaraldehy-
de, hydrogen peroxide, iodine, ionizing radi-
ation, phenolic, quaternary ammonium com-
pounds, steam sterilization at 121°C, and
urea at concentrations of 6 to 8mol/l (Mas-
ters et al, 1979).

e- Nosocomial insect bites: Arthropod bit-
es cause local inflammatory reactions that
subside within a few hours. More severe loc-
al symptoms, transmission of a disease path-
ogen, and systemic allergic reactions are al-
so possible. Mosquito bites (Skeeter Synd-
rome) can cause various local swellings, po-
pular urticarial particularly in children, and
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rare systemic allergic reactions, including
anaphylaxis (Abdel-Motagaly et al, 2017).
Popular urticarial is a hyper-sensitivity reac-
tion commonly seen in the children after ar-
thropod bites, although a variety of other
bites have been implicated in the smaller
numbers of reports. Systemic allergic reac-
tions can occur in response to bites of mos-
quitoes, several types of blood-sucking flies,
fleas, kissing bugs, lice, and ticks (Morsy,
2012). The charge or administrative nurse
must examine patient's infestation to find out
the hospital's policy as to bedbugs, lice, fleas
and scabies. Autoinfection and/or contagious
must be considered (Morsy et al, 2000).
Also, the house dust mites (HDM) can be
found worldwide as guest in human habitat-
ions independent from climate and are a ma-
jor source of multiple allergens. There was
convincing evidence that avoidance of mite
allergen could effectively reduce symptoms
(Saleh et al, 2013). HDM survive well in
mattresses, carpets, furniture and bedding,
with figures around 100-500 mites/g dust.
Even in dry climates, HDM survive and re-
produce easily in bedding (especially in pil-
lows) that takes up moisture from body con-
tact (EI-Zemity et al, 2006). HDM allergens
are among the commonest triggers of asthma
(Adgate et al, 2013). There are at least 15
mite allergens subdivided into groups. G1 &
G2 allergens are the most problematic. G1
consists of proteins with a catalytic activity
(e.g., Dermatophagoides pteronyssinus (G1)
allergen is a cysteine protease, as is its Am-
erican counterpart D. farina. G2 are proteins
important for mite. Proteins from others af-
fect only few patients (Park et al, 2013).
Recommendations for sterilization require:
Pre-cleaning, soaking in 1-2N sodium hydr-
oxide for an hour, followed by steam sterili-
zation at 121°C for 30 minutes. Pre-cleaning
and sterilization at 132°C for 30minutes;
without soaking in sodium hydroxide (Fis-
hman et al, 1998). Instruments used in neu-
ro-surgery on known or suspected cases CJD
should not be autoclaved and reused, but
should be discarded (Macedo et al, 2005).


http://en.wikipedia.org/wiki/Cysteine_protease

Infection pseudo-outbreaks of from reuse
of single-use devices and cross-infection
with serious blood-borne pathogens were
reported. An independent health research
firm concluded that there is no evidence that
reuse of single-use devices is either safe or
unsafe for patients (Heeg et al, 2001).

The FDA recommended that single-use
devices must be reprocessed with the same
quality assurance and safety criteria used by
the original manufacturer. A group studied
whether the reprocessed single-use devices
would meet regulatory standards for steri-
lity. Shockingly, they found that none of the
reprocessed single-use instruments were ef-
fectively cleaned, disinfected, or sterilized.
Given the stringency of FDA directives, and
the above data, it is likely that hospitals can-
not comply with regulations on reuse (Kirk-
land et al, 1999).

4- Surveillance: Surveillance for nosoco-
mial infections is the cornerstone of all suc-
cessful hospital infection control programs.
The collection of accurate and relevant sur-
veillance data in real time allows infection
control practitioners to identify and under-
stand important nosocomial or non-noso-
comial (e.g., long-term care facilities) infec-
tions or pathogens and to detect epidemics
or outbreaks. Detection of clusters of infec-
tion often leads to the identification of pre-
existing systematic problems within the in-
stitution, such as surgical practices asso-
ciated with an increase in surgical site in-
fections (SSI) or failure to change tubing or
other equipment on an appropriate schedule.

Surveillance is only the starting point and
benchmark for assessing the need for inter-
vention strategies. Surveillance without clear
plans to use the data that is collected for the
specific and designated purposed is genera-
Ily unwise. Surveillance can also result in re-
cognition of problems with products or ma-
terials with consequences far beyond a sin-
gle institution. As an example, three early
deaths from apparent septic shock in previo-
usly healthy individuals undergoing total kn-
ee replacement (two) or cartilage graft repla-
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cement, (one) were reported to the Minne-
sota Department of Health. A patient had Cl-
ostridium sordellii isolated from the blood.
Subsequent culture of unplanted tissue from
the same source as osteochondral graft also
grew Clostridium (Kaye et al, 2006).

A subsequent investigation by personnel
from the CDC identified 26 other allograft
recipients with clostridial infection. As a re-
sult of this investigation, the CDC issued an
advisory to tissue processors outlining addi-
tional steps to enhance tissue transplant safe-
ty and alerted clinicians to consider clos-
tridial sepsis in allograft recipients with evi-
dence of infection following surgery (Ri-
chards et al, 2001). Effective surveillance
involves counting cases and then calculating
rates of various infections, analyzing these
data, and then reporting the data in an ap-
propriate way to personnel involved in pa-
tient care. The SENIC project of the 1970s
demonstrated the importance of per-forming
surveillance and developing sys-tems for
reporting SSI rates obtained via surveillance
back to the hospital's practicing surgeons
(Stevenson et al, 2005). They and others
concluded that infection control pro-grams
that include SSI surveillance coupled with
feedback to surgeons, are not only stro-ng
and balanced, but are also effective in re-
ducing the SSI rate. Effective-ness of this
approach was repeatedly report-ed (Engelh-
art et al, 2005). Although surveillance is
predominantly a component of acute care
hospital infection control programs, it is also
important in long-term care facilities. Auth-
ors have demonstrated infection rates of 3.6
& 6.0 infections/1000 resident-days respect-
ively in a LTCF in Utah, and a German
Nursing Home (Sax and Pittet, 2002). The
respiratory tract infections, gastroenteritis,
skin and soft tissue infections, and urinary
tract infections represented the majority of
nosocomial infections. The surveillance in
the LTCF, although more challenging than
surveillance in the acute cares hospitals, can
allow the meaningful comparisons between
the facilities (Sax and Pittet, 2002).



Nosocomial infection rates can also be
used to perform comparisons among hospit-
als. A prevalence study performed over a
one-week period in 18 acute care hospitals
in Switzerland highlighted a problem with
this approach. The unadjusted nosocomial
infection rates showed a significantly lower
prevalence rate in smaller compared to the
intermediate or large hospitals (6.1 vs. 10 &
10.9%, respectively). But, when case mix
was considered in a multivariate analysis,
hospital size was no longer a significant fac-
tor (Anderson et al, 2007). It is important to
note that comparisons among hospitals are
only valid when there is adjustment for the
overall health of patient and specific surgical
factors, as in CDC's National Noso-comial
Infection Surveillance System. For example,
rates of surgical site infections for many
common surgical procedures in small com-
munity hospitals (median bed size 220) were
different (many were lower; although a few
were higher) from rates for same proce-
dures reported (Horan and Emori, 1997).

a- Targeted hospital surveillance: CDC
(1972) first proposed hospital-wide surveill-
ance. However, such surveillance was the
extremely labor intensive and actually provi-
ded few practical data about preventable in-
fections. In 1986, the CDC introduced and
promoted the concept of targeted hospital
surveillance, and since then, targeted the
surveillance has become an essential part of
most hospital infection control programs.
Targeted surveillance must be defined in
each hospital. Ideally, such surveillance
should include specific patient populations
or units at high risk for infection and/or se-
lected infections that represent the highest
priority, most serious consequences, or are
highly preventable. The surveillance of rota-
virus infections may be a priority in pedia-
tric hospitals, while surveillance of urinary
catheter-associated infections may be a foc-
us of targeted surveillance in a hospital that
includes a large rehabilitation unit.

b- Components of surveillance: Effective
surveillance systems require clear and uni-
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form definitions of nosocomial infect-ions,
such as those developed by the CDC. Uni-
form definitions allow for comparisons of
infection rates both the locally and interna-
tionally. Surveillance should also be active
and include routine review of the microbio-
logic, pathologic, clinical and the nursing
records. The effective surveillance systems
usually include most of the follow-ing com-
ponents: routine review of microbio-logic
records daily, weekly or biweekly rounds on
wards, review of selected discharge diagno-
ses, codes or key words, review of patients
who are readmitted following surgical pro-
cedures or of patients who undergo reopera-
tion, review of autopsy, radiologic and path-
ologic reports from nursing, medical or sur-
gical staff members of known or suspected
infections. Effective surveillance systems
have some degree of redundancy in order to
reduce systematic errors (information bias).
This redundancy is effective if most or many
infections are reported by more than one
method. The surveillance of the SSI should
rely upon microbiologic data, regular ward
rounds by infection control practitioners,
and solicitation of reports of known or pos-
sible infection from surgeons and nurses
during and after hospital discharge (Garner
et al, 1988).

c- Surveillance cultures: Another potential
component of surveillance is active surveill-
ance cultures. This has primarily been stud-
ied for the control of methicillin-resistant St.
aureus and vancomycin-resistance enteroco-
cci. The recommendations of these guideli-
nes should be followed when caring for pa-
tients with MRSA: Place patient in a private
room, or place two or more patients with
MRSA in same room, wear clean non-sterile
gloves when entering patient's room, remove
gloves when leaving patient's room, wash
hands with an antimicrobial soap or water-
less antiseptic agent upon leaving the pa-
tient's room, wear a gown when entering the
room if substantial contact with the patient
or environmental surfaces in the room is an-
ticipated, or if the patient has wound drain-



age not contained by a dressing, remove the
gown before leaving the patient's room,
wearing a mask when caring for MRSA pa-
tients may reduce the nasal acquisition of
MRSA by health care workers and also, up-
on removing gloves and gown there should
be clean hands with an alcohol-based hand
rub. But, if hands are visibly contaminated
with blood or other proteinaeous materials,
wash hands with an antimicrobial soap and
water, limit transport of the patient from the
room to essential purposes only. When pos-
sible, dedicate the use of non-critical equip-
ment to a patient or cohort of patients. If use
for another patient is un-avoidable, ade-
quately clean and disinfect the item before
use. Implement a program of active surveil-
lance cultures to identify patients colonized
or infected with MRSA. Early detection of
colonized patients facilitates more timely
institution of the appropriate contact precau-
tions (use of gloves & gowns) that proved to
control the MRSA spread more effectively
than the standard precautions. Surveillance
cultures of anterior nares and open wounds
are must for MRSA risky patients of coloni-
zation and/or infection.

d- Regulatory bodies: JCAHO is a non-
governmental organization that devises the
standards of quality used to accredit hos-
pitals. These standards are varied and range
from the responsibilities of the administra-
tion to employee education, safety in the
workplace, and ethics. The JCAHO manda-
ted in 1970 that all hospitals have infection
control committees as a requirement for acc-
reditation. Accreditation is voluntary, alth-
ough most hospitals view it as mandatory
(Taguchi et al, 1991). Occupational Safety
and Health Ad-ministration (OSHA), establ-
ished in 1970, is part of the United States
Department of Labor and operate in all
states under federal jurisdiction. The OSHA
has enforcement activities in the area of pre-
venting occupational risk of blood-borne
pathogens, and released the final standard on
these exposures, which came into effect in
1992. The standard needs employers to pro-
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vide hepatitis B vaccination, personal pro-
tective clothing and equipment, post-expo-
sure medical evaluation and follow-up and
specific education and training. OSHA con-
ducts periodic inspections of healthcare fa-
cilities to check their compliance with sev-
eral standards and other inspections in re-
sponse to various hazards and employee
complaints (Wenzel, 2002). Quality assess-
ment, risk management and continuous qual-
ity improvement. Components of quality
monitoring include data collection and anal-
ysis, interpretation, remedial action to cor-
rect poor quality, and verification that these
actions actually improved quality. Quality
assessment and risk-management pro-grams
were developed primarily by administrators
in response to economic forces, particularly
the rising costs of care and mal-practice
suits. Traditional quality improvement and
risk-management programs rely upon empir-
ic case analysis and occurrence of sentinel
events, rather than the rates of the specific
events in populations. However, this appro-
ach has some serious deficiencies. The most
serious flaw is the predetermined base-line
rates absence, which impairs analysis of the
significance of an event and the effect of the
intervention. This approach was also not
cost effective. Infection control practitioners
should be involved in shaping quality asses-
sment movement based upon a solid epide-
miologic foundation (Mandell, 2000).

Studying the relationship between a pra-
ctice and an outcome, as timing of antibiotic
administration and rates of SSI, is CQI exa-
mple of applied to healthcare. Epidemiology
should be the cornerstone of CQI that re-
quires a system of careful surveillance, anal-
ysis, feedback and education to be the effec-
tive (McDonald and Pugliese, 1993).

e- Lives campaign: The Institute of Med-
icine has initiated a protected 5 million lives
campaign that includes measures to reduce
certain nosocomial infections. Plan included
5 components: active surveillance cultures,
hand hygiene, environmental de-contamina-
tion and equipment, contact precautions for



infected and colonized patients, and the use
of device bundles (Herwaldt, 2007).

f- Public reporting: Public reporting of
nosocomial infection rates in hospitals is the
government-based initiative to reduce infec-
tion rates and improving patient safety. The
thirty-nine states have introduced legisla-
tion and six states have passed the laws re-
quiring disclosure of hospital-acquired in-
fections to the state and, in most cases, to the
public. Such public reporting is focused on
process and outcome measures (Weinstein et
al, 2005). Reporting of infection rates, CDC
focuses on three commonest infections, as-
sociated with high morbidity and mortality
to be controlled as infections associated with
central venous catheters, surgical site infec-
tions, and ventilator-associated pneumonia
(McKibben et al, 2005).

Nurse's Role: Nurses play a pivotal role
in preventing hospital-acquired infections
(HAI), not only by ensuring that all aspects
of their nursing practice is evidence based,
but also through nursing research and patient
education.

As patient advocates, nurses are in the
unique position to affect change to improve
patient care standards. The nurse has many
tools available to create a safe environment
for patients. Universal precautions are the
cornerstones of a safe environment that is
free of infection. According to the CDC,
(2010) universal precautions are designed to
prevent blood borne pathogens transmission
when providing first aid or healthcare. They
apply to a wide variety of body fluids as blo-
od, cerebrospinal fluid, amniotic fluids, se-
men and vaginal secretions. They do not ap-
ply to the nasal secretions, sputum, saliva,
sweat, tears, urine, feces or vomit unless
these fluids contain visible blood. Under the
universal precautions rule, nurses must wear
personal protective equipment when coming
into contact with the specified body fluids.

Hand washing is another potent weapon in
the nurse’s arsenal against infection, and is a
single most important nursing intervention
to prevent infection. Effective hand washing
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may be accomplished with antimicrobial
soap and water, and specific guidelines are
provided by the CDC for the use of alcohol-
based hand rubs as acceptable substitutes.

There are many other ways in which nurs-
es can prevent bedside infection. Urinary
catheterization avoidance is a must whenev-
er possible. If it is not clinically feasible to
avoid catheterization, intermittent catheter-
ized- ion is another preferable option. For
patients who require long-term catheteriza-
tion, suprapubic catheters should be consid-
ered. Scrupulous hand washing and aseptic
technique is vitally important in the insertion
and care of urinary catheters, as well as ac-
curate and precise documentation.

Irrigating cutaneous wounds thoroughly
between dressing changes, debriding necrot-
ic material effectively and dressing a wound
appropriately to absorb exudates, are all
ways in which nurses can protect patients
from HAIs.

Neutropenia fever patients must receive
frequent oral care, including teeth brushing
and gentle flossing, or receive oral antimi-
crobial rinses when gingivitis or poor hy-
giene is noted.

Intravenous therapy is a huge area of con-
cern with HAIs. Nurses can make a huge
contribution in this war against infection by
using full barrier precautions (sterile field,
caps, gowns, masks and gloves) when pre-
paring for the insertion of central venous
catheters. All catheters, regardless of site,
must be placed aseptically. A 2% chlorhexi-
dine preparation is the preferred cleansing
agent of catheter sites and injection ports
and diaphragms of multi-dose vials should
be cleansed with 70% ethanol prior to ac-
cessing (CDC, 2010). Catheters must be re-
moved when deemed unnecessary.

Catheter dressings should be replaced im-
mediately when damp, soiled or loosened.
IV administration sets, extensions and sec-
ondary sets must be replaced every 72hrs,
unless infection is suspected or documented.
Also, to practical bedside interventions, she
can foster a safe environment for patients by



creats an open, non-punitive environment
where errors and near misses can be report-
ed. This helps how to improve system and
prevent future errors from occurring. Be-
come familiar with organization’s error re-
porting policies, procedures and keep in
mind: a- Adopt a safety-minded attitude.
Safety is everybody’s job! Make prevention
a part of your work habits, b- Focus on the
task at hand, c- When noise in your envi-
ronment is distracting, you and others are at
risk for accidents d- Noise might include
your own thoughts that are unrelated to the
task at hand, an interesting conversation go-
ing on nearby, or anything that breaks your
concentration, e- ldentify noise and take ac-
tions to limit the source, and f- Develop a
personal list-making or note-taking system
to keep your thoughts focused.
Recommendations

Infection control aims to prevent pathog-
ens being passed from one person to anoth-
er. Good infection control foundation is to
assume that everyone is potentially infectio-
us. Basic infection control procedures incl-
ude hand-washing and keep workplace cle-
an. Research is needed to identify meaning-
ful measures to report best way to record in-
fections, and assess whether such reporting
improves patient safety.

Unfortunately, financial restraints, mainly
as a larger proportion of population use such
facilities, may retard this progress, since ba-
sic engineering needs for sinks and single
rooms, and increased educational requirem-
ents and skills for staff will add to the costs.
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