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Abstract

A prospective survey of hospital-acquired infections (HAI) was conducted from 1985 to 1992. The
survey usedlaboratory resultsto estimateincidenceand alert infection control staff toaneedfor further
action. The results were analysed with regard to the site, speciaity and type of organism. The
distributionby speciality of patientswhohad methicillin resistant Staphylococcus aureusinfectionswas
compared with the distribution of all patients with HAI.

Although the surveillance was only partial, the data collected from year to year over the period of
study seemed constant. The distribution of infection by type, location and bacterial cause was similar
to resultsfrom other partsof the world. Notable differences were the high incidence of Acinetobacter
sp.,andthepatternaf anti microbial susceptibilitytocommonly used agents. Over half theStaphyl ococcus
aureusisolates were methicillin resistant.
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INTRODUCTION

Surveillance of hospital infectionis necessary to
recognize changes in level of incidence of
infection, tointroducespecia measurestocontrol
outbreaks, to assess the efficacy of preventive
measurestoreducethelevel of avoidableinfection
and to identify high risk patients.'

In the literature various methods of data
collection have been described. The most
comprehensiveis hospital-widetotal continuous
surveillance for all sites of infection." A
comprehensive survey is not possible without a
number of speciaist staff; an Infection Control
Nurse (ICN) covers, on average, 1300 beds.?
Whichever themethod used, it should not betime
consuming nor labour intensive. The method
employed should help to sort out an existing
problem. Theavailableresourcesshould beused
to achieve the ultimate objective - to reduce the
incidenceof HAI.

The objective of this study wasto investigate
the unknown epidemiology of HAI in a new
university hospital, in order to identify priorities
for infection control.

MATERIALSAND METHODS

The National University Hospital, Singaporeisa
700 bed teaching hospital which opened in 1985
and admits patients for a range of medical and
surgical specialities.

Thedatacollection programmewasafunction
of the Infection Control Team made up of the
Medical Microbiologist, Nursing Administrator
andICN. Thelnfection Control Team reportedto
the Infection Control Committee.

The possible cases of hospital acquired
infectionswerepickedup by thel CN by examining
the laboratory records every morning and by
discussingresultswiththelaboratorytechnol ogists
and the clinical microbiologist. The ward staff
were encouraged to inform the ICN when an
infectionwassuspected; af ew casesweredetected
by this method.

The possible cases of HAI were investigated
fully by the Infection Control Nurse by visiting
the wards to determine whether they are true
clinical infections, whether they are hospital
acquired and to decide on relevant action. The
definitions and criteria used were adopted from
the report on the national survey of infection in
hospitals 1980.¢

If an infection was present it was recorded as
hospital or community acquired and categorized
by site, speciality and causative microbe.

The specimens collected from patients were
analysedin the Division of Microbiology. The
organisms wereisolatedandidentifiedby standard

culture techniques and the susceptibility tests

were performed by the Kirby-Bauer method. Th
interna
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RESULTS TABLE1: Total number of HAI in various
Theoverall patternof thepartial incidencesurvey Units(1985-1992)
estimated urinary tract infections to be the Surgery
commonest HAI (37%), followed by surgical Medicine
wound infections (23%), respiratory tract
infections(17%), and bacteraemia(6%o). All other Orthopaedics
types of HAI collectively accounted for the Obstetrics
remainder. Thegeneral patternof microbial causes
by siteof infectionisasshownin Fig.|. Gynaecol ogy
Largenumbersof HAI weredetectedinsurgery, Neonatal*
medical, orthopaedi ¢, obstetri csand gynaecol ogy g
wards. Thetotal number of patientsthat acquired ICU (Surgical)
hospital infections(1584) in Intensive Care Units Paediatrics
washigherthaninany otherunit when casesinall —
six units were considered together (Table 1). ICU (Medical)

Generdly, theincidenceof MRSA followedthe
same pattern with the exception of obstetric &
gynaecol ogywards, wheretheincidenceof MRSA

ICU (Paediatrics)*

Cardiothoracic*

wasvery low. Dental
The occurrence of common nosocomial Critical Care*
pathogens in each of the four major sites of
infection is shown in Table 2. Staphylococcus ENT
aureuswasthemostcommonlyisol ated pathogen Ophthalmology
fromall HAI, regardiessof site. Klebsiellasp. is
the second most commonly isolated pathogen Total:
overal. Escherichia coli, Ps aeruginosa,
EnteI‘OCOCCUSSp. andACinetObaCtersp., werethe *units provi di ng intensivecare (a total
other common pathogens. of 1584 cases)
l OTH ERq J
. mssa [
RT BS OTHERS
OTHERS 919 457 290 166 384
MRSA 53 361 77 63 319
MSSA 69 414 312 54 250
GNB 1,995 803 620 193 387

FIG. 1: Microbial causesby sitedf infection. UT = urinary tract, SW = surgica wound, RT = respiratory tract, BS
= blood stream infections: GNB = Gram negative bacilli, MSSA = methicillin-sensitive S, aureus, MRSA =
methicillin-resistantS. aureus.
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TABLE 2 Occurencedf common nosocomial pathogensby site of infection (%)

ES KL PS AC MSSA MRSA CNS ENT CAND OTHERS Tota

Urinary Tract 23 23 9 5 2
Wounds 8 10 11 5 18
Respiratory Tract 2 14 20 14 7
Blood Stream 9 22 5 6 15

3 3 17 5 10 100
21 2 5 3 17 100
27 2 2 9 3 100
14 6 6 6 11 100

ES=Escherichiacoli, KL = Klebsiellasp., PS= Pseudomonasaeruginosa, AC = Acinetobacter sp.,
M SSA =methicillinsensitiveStaphylococcusaureus, MRSA = methicillinresi stant Staphylocooccus
aureus, CNS = coagul ase negative staphylococcus, ENT = Enterococcus sp., CAND = Candida sp.

In urinary tract infections Escherichia coli,
Klebsiella sp.,and Enterococcussp. wereby far
themost commonlyisol ated pathogens(Table2).

Staphylococcusaureuswasthemostfrequently
isolated organism in wounds, respiratory tract
and blood stream infections. The proportion of
MRSA compared to methicillin sensitive
Staphylococcusaureusremained higherinwound
and respiratory tract infections, with an equal
incidencein blood stream infections(Table 2).

Candidasp.accountedfor 5%of all HAI, with
the respiratory tract being the commonest site
affected. Enterococcus sp. contributed to 8% of
infections with the magjor impact in the urinary
tract.

The highest incidence of septicaemias were
seen in acute adult medical specialities at the
National University Hospital including
dermatology, endocrinology, gastroenterology,
haematol ogy, oncology, nephrology, respiratory
medicine and neurology in addition to genera
internal medicine (Fig.2). The urinary tract
infections were the most common HAI in
Obstetrics and Gynaecology wards but were
uncommoninneonatal, cardiothoracicandcritical
care units (Fig.3).

The partia incidence survey recorded the
overal infection rate (Newly infected patients/
discharges X 100) to be 2.3 percent.
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FIG. 2: Total number o bloodstreaminfections(1985-1992)
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DISCUSSION

Themostcomprehensivetypeof hospital infection
datacollection,surveillanceof dl sitesof infection
as described by the Centre for Disease Control,
Atlantaislabour intensive.®* Somehospitalshave
adopted aternative methods to reduce the time
requiredfor datacollection.® Thepartial incidence
survey carried out in our hospital would be
expected to detect about 76% of the total HAILS
Although only partia, the relative frequency of
infections from year to year seemed constant.
The method was useful for monitoring unknown
epidemiologica data; the distribution, patterns
and the types of pathogens causing HAI in the
new hospital. This approach is considered an
effective and efficient method of survillance of
hospital infection.® Inthisstudy, theurinary tract
and surgical wound were highlighted as the
commonestsitesof HAI, asseeninothercentres.’
Thehighincidenceof Acinetobacter sp. might be
duetothewar mhumidenvironmentprevailingin
SoutheastAsia. Thisorganismisknowntosurvive
for upto 13 dayseven on adry, smooth surface’
whereas other Gram negative bacilli tend to die
rapidly on drying. The problems caused by
Acinetobacter sp.* and MRSA%'"® have been
reported previougly.

Surveillancedf theincidenceof HAI requires
considerableeffort and resources, and confirms
overall patternsof infectionobservedin previous
studies. Aspointedout by Howard et al it wasfelt

20

that the overall surveillance of al hospital
infectionsi snot acost effectiveuseof the Infection
Control Nurses's timeand doeslittleto reduceor
prevent infection.> However, the data collected
duringtheperiodof surveillanceinthiscentredid
help toidentify prioritiesfor infection control.

A major concernof most hospital sishow their
nosocomial infection ratescomparewith thoseof
other hospitals. Thereareconsiderablevariations
inreferral patterns and methodsof datacollection
from one hospital to the other. So interhospital
comparison based on traditional nosocomial
infection rates may be invalid or mideading."
Thesevenyear partial incidencesurvey provided
sufficient baselinedatato understandthe patterns
of HAI occuring in the hospital. It has now been
replaced by atarget-orientatedsurvey of MRSA
in the hospital, together with an alert procedure
for the prompt detection of epiderniologically
important organisms. Theobject of our targetted
survey procedure can be altered whenever
epidemiological prioritieschangeandthemethod
can be carried out with limited resources.

In conclusion, theseven year survey showsno
difference in the relative patterns of hospital-
acquired infections compared to other centres.
Limited resources have led to a more targetted
surveillanceapproachthan previously. Whilethis
method provides useful data on trends in our
institution,itdoesnot permit detailedcomparison
with other hospitalslocally.
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