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RISK FACTORS AND MICROBIOLOGY O NOSOCOMIAL INFECTION AMONG NICU

PATIENTS AT A TERTIARY HOSPITAL
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Abstrict

A retrospective sludy was dooe on e risk fetors
and microbiology of nosocomial infection among MICU
palicnts al the University of the East Ramon Magsaysay
pemorial Medical Center: The stody period was done from
Janmary 1, 199500 August 31, 2000, Newhorns were divided
into 2 groups: those who developed and those who did not
develop nosocomial infections.  Based on the resulis,
nosocomial infection was proven to be asignificant cause of
aorbidity and mortality. The number of antilaitics nsed
and duration ol bospital stay arce the visk factors found to be
predictive of nosocomial infections.  The predominani
organisms isolated from all sites were mainly gram negative
pathogens. Increased resistance of those organisms o
aminoglycasides, cephalosporing, and extended spectrum
penicilling was evident. The emergence of cancidemin in
the last two years of the stody period was noted.

INTRODUCTION

Cireat strides in pharmacology and ieehnelogy
in the care of the newbomn through the establizhment
ol neonatal intensive care units made possible the
surviviall of very small prematures, However, with this
is noted a parallel increase in the incidence of hospital
acguired milccton, Although the number ef haspital

beds allotted to NICL is small. a large percentage of

patients are infected with hospital acquired organistns,
This translates to extended hospital stay, added
haspitalzzaion cost and eventually mercased mortalily
rate.

I is the purpose of this paper w dedermine {he
incidence and risk Mctors associated with nosocomial

idection in NICU wgether with the ideatitication ol

etiologic agents and current management.
This knowledge will cnable us to plan on
surveillance of those with hospital acquired infection,
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MATERIALS ANDMETHOD

hedical records ol all nowhorn admitded at
the M CL of University of the kast Ramon Magsaysay
remorial Medical Center, a tlertiary leaching hospital
Teonm Janvary 1995 1o August 3 1. 2000 were review el

Mewlorns were divided inte 2 groups:

Those who developed and those who did nog
develop nosocomial infections

Factors such as the Tollowing were determined

Age el gestation. sex, weight, presence of Tever,
primary disense, procedure done, duration ol stay, onset
ol nosocomial infection. number of antibiatic uscd and
onuLcome.

Mewbhorns with the following were exeluded:
History of PROM. history of maternal
inlection. positive indtial culiures and ihose admitted in
ather units for more tan 48 heors or discharee from
other units witlhin 48 hours,
Cullure and sensitivity results wore lihew ise
recorded.

Definition ol terms

Wosocomial infection is detined asa localized
or systemic conditiem thal developed aller admission
Lo the hospital as an adverse veaction o the prescnee
of an inlectious agent or it= 1oxins which is net present
ar inenbating a1 the tme ol clmission,

Mosmocomind infeenons were considered 11
associated, 1 they developed in the [CU AR hones alier
admission orwithin 48 bours of discharge from ihe il
unless the clinieal evidence strongly suggesied otherwise,

Statistical analysis was done using the Ul
sguare test, student’s test and siepwise logisnic regres-
sion e determine which among variables were signili-
cinl as risk factors for nosocomial infetion.
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fihle £ Characleristics of 67 Patients with and without Mosocomial Infections and logistic Regresssion Amalysis o Differen
Risk Factors
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lretween e two groups. Most of the subjects weigh

iess than two thousand grams with a mean weight of

[711.67 grams (MN1+) and most were AGA (66.7%)
{Talle 11 Based on the primary disease (Table 2),
47 7% of patients from hoth aroups had HMD, 22%
had asphyxia neonatorum, and 12% had congenital
ancmalies { Cardiovascular, CNS, GIT) Che patient

Toehder 20 Primary Disease Amang Paticnes o NICLU
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(15%0 had bwin-lo-twin transfusion syndrome, The
mein nuniber of antibiolic used (Table [ prior o onset
of nosocomial inleetion was significanty higher in
palicnts nneler NI sroup with a mean of 467 S1x0v-
two percent (2% of NIC-Y patientls were given <2
antibiodics wherein 66% of WIi—) patients receivid
=d antibictics. The duration o hospital stay differ
signilicantly between the two groups with the NI-
arvnp having a mean deation of 2473 days compared
e the NI- group with @ mean dueation of 11,51 days,
Tuble 3 shows the most common procedures done
during haspitalization, hlood extraction {combined atnal
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and wenous extraction 98.53%) inlravenous accoss
{rsually 1% cannula 68.7%:0. ventilatary suppoer
{maturity 15 intubation 68 7% aenitourinary tracl
mntervention (maturity by use-ol pedintric orine
collector 820%0 contral nervens inlerventicen, Gl
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Fifty-nine percent of NI(-) were discharged
improved whereas only 40% of NI+ patients were
sent home, One NI- patient was discharged per
request and another patient belonging to the N1+ group
wis fransferred 1o another hospital (Table 1), The
onset ol nosecomial wfection ranged from 3 to more
than L5 davs atter achmission, with a mean duration of
.80 days. Nosocomial infection usually occurred

Fafred 32 Ot o) Wosoeomial [nfecion
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between 4 10 6 days (36.7%) aller admission {Table
6} Among the NI+ patients fever accurred in 45%
and 37% were mostly hypothermic. None of the
patients had normal temperature (Table 6).

Feedrfe & Rl o e Shepavise Logisie Regrassaon Analy sis
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Stepwise Logistic regression (BMIDP) was
used o determine which among the above variables
weers Fisk factars Tor the developmoent of nosecomial
infection. Among the variables wesied. only the
number of antibiotics used and duration of hospital
stav were tound to be significant. The relative risk ol
infection mcreases around 1.9 x for every | unit
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increase in the number of antibiotic reccived. With
= .05 or 95% confidence level, the number of
antibiotic used can predict 74.6% of all cases
correctly whether positive or negative,

Faehde 7r NMusocomial inlection by site

Site Number of Percent
patients

Respiratoy ract 12 10

Baclenania 15 a0

ol i i

The incidence of nosocomial infection was
highestin the blood (30%), followed by the respiratory
fract {409k then GIT (0% (Table 8). GIT infection
was manifested as NEC. Regardless ol the site, gram

Tadeed & Pothopenic oramnsms
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negative organisms predominate (Table 10). 1n the
respiratory tract. the predominant pathozen belonged
to the genus Enferobacier (35%) 0 There was only
one isalate ol” Steprdvlocuccus epidernidis (5.26%).
On the ather hand, defnetobacter (22%) was
preduminant arganism [rom the blood [ollowed by
Canseficlee spp. Both albicans and non-albicans -
V9. 44%.  Emterohacter Cloacae (16.66%) and
Staplocacens epidlernnidis (16.66%) ranked thind.
Majority ol the Cundida sp. woere isolated  Tor the
pastlast years ( 1999-2000)).

The antimicrobial sensitivity imong pram
negative organisms vary {lgure 1-9). The sensitivity
ol Enterobacier clovcae to aminoglycosides Vary,
Highest resistance was seen [or both Netilmyein (80%)
and Tobramyein { 100%) whereas Anikacin exhibited
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the lowest resistance (20%). Forty percent resistance
was likewise seen for the commonly used antibiotics,
Ceftazidime and Piperacillin.

Prsevdomonas veruginosa showed 20%
resistance w Ceftazidime, Serratia marcescens was
resistant (o all antibiotics tested. Acinetobacier showed
15-30% resistance to Aminoglycoside.  Among the
aram positive pathosens, Stapfnilococcus epidermidis
showed 30% resistance to Oxacillin,

DISCUSSION

Nosocomial infections pose a serious threut
Lo survival, particularly in pediatric patients whose
immune svstem tend 1o be immature, I remains W
be vne ol the leading causes of NICU related montality:
Uhe 44.7% incidence of nosocomial infection reported
in this study is consicerably higher compared to 2-
25% rate of NICU nosocomial infection reported in
studies from United Stes.! Sigmilicant vartation has
been demonstrated among NICU s in morbidity and
mortality. In one local study done, the prevalence of
nosocomial infection range between 20-35%
depending on the unit surveyed. The variation in
reported rates prabably oceur because of the different
definition of nosacomial nfections clinical sepsis
versus blood culture proven sepsis, different NICU
settngs and varving patient population. One of the
major factors contributory to the rise of nosocomial
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infections is a break in the aseptic technique, Many
hospital personnel fail to exercise basic infection
control measures, particularly handwashing which is
the simplest universal tool in the control of hospital
acquired infection.

Nosocomial infection typically affect
patients who are immunocompromised becanse of
age-dependent, immune deficiency state. underlving
diseases or medical/surgical intervention. It has been
very well documented in literature that very low hirth
welght inlants are prone to nosocomial infection. A
study by Stoll et al on very low birth weight infants
demonstrated that nosocomial infection in VI.BW
are in fact very common and carey significant
mortality and morbidity. Several studies have
emphasized the importance of host factors in the
development of infection. Intrinsic or host factors
such as age, sex, birth weight, did not significantly
differ between the two groups in the study. Since
the study involved NICU admissions, expeciedly,
paticnts were mostly prematures with low birth
weight., Likewise, since most patients were
prematures, hyaline membrane disease was most
commanly associated underlying disease in both
groups.

The role of various procedures such as
intravascular catheterization, surgical mtervention,
parcnteral nutrition in the occurrence of nosocomial
infection were not reflected in the study. 1Likewise,
the outcome between the two groups did not
signilicantly differ, One limitation which can affect
these results wounld be the small number of subjects
imcluded in the study,

Our analysis suggests that the distribution
of the most commaon sites of infection 1s similar 1o
that reported in other series,” where 15 blood stream
infections ranked lirst followed by infections of the
respiratory tract and GI'E Nosocomial respiratory
tract inlection is frequently associated with the use
of any form of ventilawory support. Urinary (ract
infection which is most frequently reported m adult
medical [CL's was not seen® in thiy study, I

Among the variables studied, only two were
found 10 be 1he risk Tactors predictive of nosocomial
infection — the number ol antibiotics used and
duration of hespital stay, Nosocomial infection
necessitating prolonged hospitalization has been
implicated in the association between nesocomial
infection and lengih of hospital stay.  Prolonged
hospitalization further exposcs the patient (o hospital
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acquired pathogens and to various procedures and
interventions.

The widespread and oftentimes injudicious
use of antimicrobials is one of the major forces
involved in nosocomial infections. Historically, the
great increased concern about gram negative
bacillary infection in the 1970%s - 1980°s led 1o
increased use of cephalosporin antibiotics. Gram
negative bacilli became resistant to these
antimicrobials, as newer gencrations of
cephalosporing and newer classes of antibiotics are
being developed. By suppressing and altering normal
bacterial flora, the use of wultiple antibiotics
predisposed patients to nosocomial infections.

The distribution of pathogens responsible for
blood stream infection in the NICU reported in the
US somewhat differs, wherein coagulase negative
staphylococcus (CONS) represent 62% of isolates.
Other predominant organisms include Stapie. cureus.
Lmterococes, Enterobacter. and I coli. To our series,
regardless ol the site involved, gram negative
pathogens predominate.

Increased resistance to aminoglycosices,
cephalosporins. and the extended spectrum penicilling
was clearly evident in our study, Worldwide, acquired
antimicrobial resistance is a growing problem.
Vancomyein-resislant S, cueews is the pathogen of
sreatest concern.  F aerugenosa, Kichsiella and
Frierobacter that harbor chromosomal ar plasmid

~mediated betalactamase enzyme are the major
resistant gram negative pathogens.

While bacterial resistance increases as a
major threat, the emergence of fungal infection is
becoming a growing concern. This is reflective by
the emergence of Candida sp. bacteremia during
the last two vears of the study perviod. The incidence
of Candidey infection is increasing in university and
tertiary care hospitals, Candidemia was provoked by
the use of many broad spectrum antibiotics and
prolonged hospital stay.  Prolonged exposure to
antimierabials, parenteeal notrition. tracheal intubation,
umbilical artery catherization and fow gestational age
have been reported to increase the frequency of
Candidal infeetions in premature infants,

CONCLUSION

Incidence ol nosocomial infection in this
NICL stil] remains to be high at 44.7%. Risk factors
determined in the study were number of antibiotics
used and duration of stay in the hospital. Tn the NICL)
setting, patients with prolonged hospital stay should
be treated vsing aseptic technigue such as hand
washing. wearing gown and mask, and adherence 1o
the guidelines recommended by the infection contral
commitice. The most comumen organism m the N1C1
seiting is usually sram negative bacteria such as
Acinetobacier which is sensitive o piperacillin-
tazobactam and celepime.

RECOMMENDATION
Fovmake asimilar sty involving multiventers
fow a bigger swmple size,
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