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Surgical Site Infection in a University Hospital in Northeast Brazil
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We examined prevention of surgical siteinfection (SSI) in atertiary teaching hospital in
northeast Brazil, from January 1994 to December 2003. The survey included 5,742 patients
subjected to thoracic, urologic, vascular and general surgery. Thecriteriafor diagnosing SSI
wer ethoseof the Center sfor Disease Control, USA, and thevariablesof theNational Nosocomial
Infection Surveillancerisk index wereused. Data analysisrevealed that anesthetic risk scores,
wound classand dur ation of surgery wer esignificantly associated with SSI. A total of 296 SSlI's
wer edetected among the 5,742 patients(5.1%). Theoverall incidence of SSI was8.8% in 1994;
it decreased t03.3% in 2003. I n conclusion, theuseof educational strategies, based on guidelines
for SSI preventionreduced SSl incidence. Appropriatemanagement of preoper ative, intraoper ative,
and postoper ativeincision care, and asurveillance system based on inter national criteria, were

useful inreducing SSI ratesin our hospital.
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Itiswidely accepted that advancesin medica care
reduceinfection complicationsin patients undergoing
surgery, but control of infection continuesto beagreat
chalenge. Nosocomial infectionisasignificant heath
probleminBrazil, anditisahigh priority for ingtitutiond
surveillance[1]. Inrecognition of the need to control
nosocomial infection, the Brazilian Ministry of Health
has required active surveillance since 1992. Each
private and public hospital hasbeen required to set up
anosocomid infection control committee[2]. However,
there have been only afew surveysof hospita-acquired
infectioninBrazil, and moreinformation isneeded.

Surgical siteinfection (SSI) developsin 2%to 5%
of patientsundergoing surgical proceduresevery year
in the United States, resulting in at least 500,000
infections, 3.7 million excess hospital days, and $1.6
billionin extrahospital charges. SSlsarethe second-
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most-commontypeof nosocomid infection, accounting
for 20%to 25% of thetota [3]; they have been studied
in many hospitals worldwide [4-7]. Consequently,
aurgicd infectioniscong dered oneof themost important
problems in surgical wards. Although complete
diminationof infectioninsurgicd patientsisimpossible,
areduction in its incidence to a minimal level can
produce great benefits for the patients and would
economize resources. Surgical infection involves
multiplefactors, and the necessity to reduceand control
it requiressurvelllanceaswdl asahospita-wideeffort,
with ingtitutional support. We conducted astudy ina
university hogpita innortheast Brazil to determine SSI
incidence and to provide information for decisions
concerning periodic program eval uations.

Materials and M ethods

Hospital Universitério Onofre Lopes (HUOL), a
200-bed tertiary careteaching hospitd affiliated withthe
UniverddadeFederd do Rio Grandedo Norte (UFRN),
servesasamedica school, aresdency training program,
and areferral center for Rio Grande do Norte Statein
Brazil. We studied patientsfrom thethoracic, urologic,
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vascular and generd surgery services. Patientsfromthe
otorhinolaryngology, ophthalmology, proctology,
ambulatory procedures, and obstetrics-gynecology
services, and those subjected to | aparoscopic surgery,
were excluded. Datawere collected from January 1,
1994, to December 31, 2003. All the patients were
identified by name, sex, age, hospita number, ward, and
operating room records. All three infection-control
members visited each ward twice a week. Patient
medical records, operative, anesthetic and diagnostic
imaging reports, microbiology data, and other laboratory
results, wereconddered. Theduration of each operation
was aso recorded, using the National Nosocomial
Infection Surveillance (NNIS) standard of T hours, type
of operation and degree of wound contamination[1,10].
Theduration of the operation in hourswas calcul ated
fromincisontodressngtime The American Society of
Aneshesologists(ASA) physicd Satusdassfication of
patientswas obtained from the anesthetic records| 8] .
Woundswereclassified according to American College
of Surgeon’s criteria, divided into the following
categories: clean, cean contaminated, contaminated and
dirty/infected. NNIScriteriawere used for diagnosing
SSI [9,10].

Data were entered and analysed using Bioestat
statistical software, (version 2.0, BR). Univariate
analysisof the potential risk factorswas carried out
and assessed for statistical significance (P<0.05)
Multivariate associationswere assessed by thelogistic
regression model, expressed asoddsratios (OR).

Results

Therewere 2,974 women (51.8%) and 2,768 men
(48.2%). Themean agewas 54.3+22 years, agerange,
(14-94 years). A total of 296 SSIsin 5,742 procedures
wereidentified between 1994 and 2003, for anoverall
infection rateof 5.1%. During thisinterval, SS| rates
declined from 8.8%1t0 3.3% annually (Figure 1). After
a continuous drop, an increase in the SS| rate was
noticedin 2001; it was attributed to the admission of
new staff workerswithout training on the principlesof
asepsisand about guidelinesfor SSI prophylaxis.

Among the 296 SSIs, 191 were superficial SSIs,
58 were deep SSIs, and 47 were organ/space SSIs.
The degree of wound contamination, using the ASA
classfication, duration of operation, andtheNNISrisk-
index category, wereindependently associated with
SSI. ASA V wastheonly factor for whichthe SSl rate
wasnot sgnificantly (p=0.281) influenced by therisk
factorsthat contributed to the NNISrisk-Index. The
patientswerefollowed for 30 days. The SSI ratewas
3.1%in patientswith clean surgical Stes, 5.2%inclean
contaminated, 11.2% in contaminated, and 20.7%in
dirty surgica sites. Thesedifferencesweresignificant
(p<0.001, Tablel).

Discussion

The SSI incidence varies with the definition of
wound infection, theintensity of surveillance, and the
prevalenceof risk factorsfor SSl in the patient group.
TheUS Centersfor Disease Control (CDC) definitions
of infection have been devel oped and validated over
severa years, and they arethe most commonly used
definitionsfor SSI diagnosisin research worldwide
[10]. All surgica woundsare contaminated by bacteria,
but only aminority demonstrateclinical infection. SSIs
areaconsequence of asummeation of several factors:
theinoculum of bacteriaintroduced into the wound
during the procedure, thevirulenceof the contaminants,
the microenvironment of eachwound, andtheintegrity
of the patient’s host defense mechanisms. Factors
intrinsic to the patient, aswell asthoserelated to the
typeand circumstances of surgery, affect theincidence
of infection. Work undertaken by the NNIS program,
runby the CDC, hasindicated that threefactors surgical
risk, as measured by the ASA, duration of surgery,
and level of bacterial contamination of the wound,
provide a satisfactory risk-adjusted infection rate
across awide range of surgical procedures[11]. In
our study, operationsfor whichan SS| diagnosiscould
not be precisely made were excluded, such as
operationson the oropharynx, anorectum, and eyes.
Pediatric, obstetric and gynecologic operations
performed in another UFRN-hospital were also
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Figurel. Annualizedtotal rateof surgical steinfections(SSl). Ratesdeclined from 8.8%10 3.3%from 1994 to
2003.
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Table 1. Association between selected variablesand surgical siteinfectionrates

Risk factors N Infected Rate % OR 95% CI p value
Wound class

Clean 3249 102 31 1 Reference -

Clean-contaminated 1,742 92 5.2 1.7 1.2-2.2 0.0005

Contaminated 563 63 11.2 35 2.5-4.9 <0.001

Dirty/infected 188 39 20.7 6.6 4.4-9.8 <0.001
ASA dassfication

I 1,834 38 2.1 1 Reference -

Il 2936 140 4.8 2.3 1.6-3.3 <0.001

11 827 99 11.9 5.7 3.9-84 <0.001

v 140 18 12.8 6.2 34-11.1 <0.001

Vv 5 1 20.0 9.8 1.1-84.6 0.281
Duration of operation

<25hs 4,076 138 34 2.8 2.2-35 <0.001

>25hs 1,666 158 95 - - -
NNISrisk-index category

0 3,293 70 2.1 1 Reference -

1 1,823 116 6.3 29 2.2-4.0 <0.001

2 566 89 15.7 7.3 5.3-10.2 <0.001

3 60 21 350 164 9.5-28.5 <0.001
Totd 5742 296 51 - - -

ASA, American Society of Anesthesiologists; NNIS, National Nosocomial Infection Surveillance; OR, Odds
Ratio; Cl, confidenceinterval.
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excludedinorder toimprovetheaccuracy of theresults.
Theexclusion of |aparoscopic surgery wasopted for
inthisstudy because of decreased SS| incidence and
because it required amodification of the NNISrisk
classification, whichwasnot used in our study. Among
54,504 inpatient cholecystectomy proceduresreported
by Richards et al. [12], the overal SSI rate was
significantly lower for laparoscopic cholecystectomy
(0.62%) than for open cholecystectomy (1.82%). Even
after controlling for other significant factors, SSI risk
was lower in patients undergoing the laparoscopic
technique than with the open technique.

SSl stratification was accomplished by risk factor
analysis, as has been used in other studies[13,14].
Using this process, each operation was scored
according tofour factors: ASA classification, wound
class, duration of the operation and NNISrisk-index
category. Itisknown that thereisadirect relationship
between duration of the operation and postoperative
infection risk. Therisk doubleswith each additional
operativehour [15]. Our resultsagreewith thisfinding,
asthe SS| rateswere 3.4% for operationslasting 2.5
hsand 9.5% for those of morethan 2.5 hsduration.
The OR was 2.8, with p<0.001.

This study was performed in atertiary teaching
hospital, whichiscontinuoudy adopting well-established
perisurgical prophylacticmeasures. AccordingtoNNIS
classification, the SSI risk becomes elevated with
increasing numbersof risk factors, irrespective of the
contamingtion of theincison. Our overal SSl incidence
in clean woundswas 3.1%, in clean-contaminated it
was5.2%, 11.2% in contaminated and 20.7% in dirty
wounds. Thesefigureswere greater than comparable
data from developed countries reported by NNIS
(2.1%, 3.3%, 6.4% and 7.1%, respectively) [11,16].
The SSl ratesin our seriesmay reflect thefact that our
hospitd isatertiary careteaching institution to which
complex surgical casesarereferred. In Mexico, the
SSI infection rates for clean, clean-contaminated,
contaminated, and dirty procedures were 12.4%,
24.4%, 14.3% and 32.4%, respectively [17], greater
than those observedin our study. The SSl incidencein
our Hospital hasdropped dramatically over theyears,
from 8.8% in 1994 to 3.3% in 2003. Other authors

have reported incidences of 1.2% [18], 4.4% [19],
5.7% [20], 6.2% [21], and up to 12% [22].

In 1994, the hospital had ahigh SSI rate (Figure
1). Thismay bearesult of thelack of equipment and
personnel in the institution that year.
Thesefiguresalerted usto thefact that wehad to strive
for improved qudity. A study of 5,031 patients who
underwent non-cardiac surgery from 1995 to 2000
showed anoverd| SSl incidenceof 3.2%, goproximetely
the same as that observed in our study in 2003 [23].
Thedropinthe SSl rateisattributed to thewidespread
gpplicationof perisurgica prophylactic messures, despite
the progressiveincreasein the age of the patients, and
theuse of normal operating roomsand 10-bed wardsin
our hogpitd . Adherencetoinfection control guiddinesin
thesurgica servicesof HUOL wasgood, andimproved
compliance with infection-control practices was
cons dered the most important intervention strategy.
Surgical personnel have proven to be an important
component of our Srategiestoreduce SS risk. Wehave
tried to improve adherence by educating health care
workersand reporting back on surveillancedatato the
surgica tesmregularly. Furthermore, asystemof active
surveillancewasintroduced to monitor SSI incidence
after dectivesurgery. Itinvolved medica sudents, interns,
residents, professors, nurses and support workers.
Education on the principlesof asgpsisfor al personnel
wasreinforced annually. In addition, technical issuesof
infection control followed the guidelines for SSI
prevention [24], aswell asrecommendationsrelated to
patient preparation, hand/forearm antisepsisfor surgicdl
team members, antimicrobia prophylaxis, ventilation,
cleaning and disinfection of environmental surfaces,
microbiologic sampling, sterilization of surgical
indruments, asgps's, urgica techniqueand survelllance.
All of thesetechnicd interventionswereput into practice
during thestudy.

In conclusion, measures taken at our hospital
reduced SS| rates after 10 yearsof surveillancefrom
8.8%t0 3.3%. Thissuccessful programinvolved staff,
residentsand students, used avariety of processesto
document and provide timely feedback to the
participants, andit wasabletorapidly identify and dedl
with deviationsfromthedesired godl.
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