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ABSTRACT KEYWORDS
This study is aimed at investigating the prevalence and associated risk Intensive care;
factorsof bacterial nosocomial infectionsintheintensive care unit (ICU) of Nosocomial infection;
the Provincial Hospital of Kenitra city of Morocco. For this purpose, 165 Prevalence.

pathological specimens of 154 patients were collected and analyzed for a
period of 11 months; from 1st March 2012 to 30th January 2013. The ob-
tained results showed that 40 of 154 patients devel op bacterial nosocomial
infections with a prevalence of 25.9%. Analysis of the statistical results
revealed that nosocomial pneumonia represents the most common infec-
tion of about 48%, followed by urinary tract infection (36.5%), skininfec-
tion (9.7 %), and chest drain (5.8%). We have isolated fifty multiresistant
bacteria including 46% of Acinetobacter baumannii, 20% of Pseudomo-
nas aeruginosa, 14% of Enterobacter cloacae, 8% of Klebsiella
pneumoniae, 6% of Escherichia coli, and 6% of Aeromonas hydrophila.
The intubation was the main risk factor.
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INTRODUCTION professionds. They congtituteareal public hedthcare
problem dueto their frequency, gravity, and soci o-eco-
nomic cost®2338, They areparticularly frequentinin-

tensive care environment because of the patients’ im-

Accordingtothe“100 Recommendations for the
Surveillanceand Prevention of Nosocomid Infections”

edited in 1999, nosocomial infections(NI) arethein-
fectionsdeveloped inacareingtitution®!. Thisdefini-
tion was updated in November 2006 anditisnow inte-
grated inthe healthcare-associated infectiong?! (CAL).

Over thelast twenty years, nosocomial infections
have congtituted areal concern for the security of pa-
tientsand an important preoccupation to the heathcare

mune system suppression, and themultiplication of in-
vasive procedures. Consequently the NI are consid-
ered astheimportant causes of themorbidity and sig-
nificant mortdity!®%9, Additionaly, they aremainly trig-
gered by multiresistant bacteria(MRB) such asMethi-
cillin-resistant Saphylococcus aureus (MRSA),
Pseudomonas aeruginosa, and Acinetobacter
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baumannii. Therefore, the bacteriamultiresistanceto
antibioticsisamore seriousissueof res stance because
it notably reducestherapeutic possibilities™.

Inquiriesof preva ence constitutethe basictool for
thesurveillanceof CAl. They haveeven been recom-
mended by World Health Organi zation (WHO) for na-
tiona and/or international studies”. Moreover, such
inquiries congtituteameansfor staff sensitizationand
information. Except developed countries, only few
countrieshavereliablenationd dtatisticswithregardto
hedlthcare-associated infections?. InMorocco, thefight
against suchinfectionsstarted and triggered the interest
of certain hospitalswhich have devel oped their own
programs. Thus, thefirst national inquiry about noso-
comid infectionswereconductedin 1994, and reveded
aspread rate of 14%f3. Other inquiriesweredone but
inamorelimited scale. In 2005, therevesl ed ratewas
about 6.7% and 17.8 % for University Hospital Center
(UHC) Hassan Il in Fes-Morocco®; and Ibn Sina
Hospital in Rabat-Morocco? respectively. This present
work will pursuethe same course mentioned earlier.
Themain objective has been to determine the occur-
renceof bacteria nosocomial infectionintheintensive
careserviceof Provincial Hospital of Kenitrain Mo-
rocco, Know themorefrequent siteof theseinfections,
study their risk factors, and identify themicroorganisms
respons blefor theinfectionsand their resistance pro-
fileaswell.

PATIENTSAND METHODS

Thispresent study is conducted in the polyval ent
intensivecareunit at the hospita of Kenitrain Morocco
during €even monthsfrom March 1% to theend of Janu-
ary 2013. Inthis specific study, we haveincluded pa-
tientswho were hospitalized for morethan 48 hours
and have showed no infection symptomsduring their
hospitdisation.

Thedataused inthisstudy havebeen collected from
themedica filesandin some casesfrom theresuscita-
tor doctor or from the Senior Nursein charge of the
service. For each patient, thefollowinginformation has
been takeninto consideration: age, sex, provincial ser-
vice, duration of hospital stay, typeof pathol ogy, pres-
enceof invasivedevices (intubation, thoracic drainage,
tracheostomy, and catheterization), nature of antibiot-
icsadministered, and bacteria colonisation at thein-

tensive careunitsof admission or hospital stay).

Collections of sampleswere madeinthemorning
by the resuscitator doctor or by the nursein charge,
thendirectly channelled to thel aboratory whered| asep-
tic conditionswere respected. Theisolation of bacte-
rid colonieswasdone by culturing pathogensfrom dlini-
cal specimens on blood agar plates, Chocolate agar
Polyvitex, and Chgpman medium.

For strainsidentification, weareinterested inthelr
morphological, nutritional, metabolic, and cropping
characters™. The Enterobacteriaceae has been identi-
fied by usingtheAP! gdlery syssem. The ESBL strains
confirmation isaccomplished by the synergy test in-
volving the combination of amoxicillin-clavulanate
(AMC) disksand thethird generation cephal osporin.

Resi stance detection isstudied by using conven-
tiona disk diffusion method on Muller Hinton agar me-
dium. Thecriteriafor reading and interpretation were
performed according to the guidelines of the
“Antibiogram committee of the French Society for Mi-
crobiology’™3.

RESULTS

Intotal, 154 patients have been examined during
thisstudy. The average age of the popul ation was 52
year where 67 are situated within the age group 20 to
50. Our popul ation was characterised by alight mas-
culine predominance. Thesex ratiowas 1.2.

Theanaysi swasfocused on adifferent collection
stescollectionsites: 110 urinary collections, 38 pulmo-
nary collections have been admini stered but appropri-
ate collectionshave been donesincetheclinica suspi-
cionof infection (17 other sampleS have been done; 7
at theleve of chest drain and 10 skin collections).

Forty patients have devel oped bacterial nosoco-
mid infectionwhich corresponded to agenerd frequency
of 25.9%. Theinfection rate was considerably higher
for men than women with 15.5% and 10.3% respec-
tivy.

Themajority of patientstransferred to the service
camefromtheemergency unit. They accounted for nearly
66% of the cases. 16% camefrom maternity, 10%from
surgery, 4% from medicine, and 3% from pulmonol ogy.
On the contrary, cardiol ogy servicesand emergency
unitsweretheleast accounted.

All examined patients presented at least arisk fac-
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Figurel : Patient’s repartition according to the reasons for hospitalization in the intensive care service/ Répartition des

patientsselon lesmotifsd’hospitalisation en réanimation

tor. Such factorswereof 2 types, either intrinsiclinked
to the patient such as diabetes, renal insufficiency,
polytraumatism. And/or extrinsic factorslinked to the
hospita caresuch asdrainage, catheterizations, intuba
tion, tracheostomy. Thefundamentd factors of vulner-
ability havebeen shownintheFigurel.

From 154 patients examined, 165 pathological
products have been collected and analysed. Theuri-
nary sampl e represented 66.7%, succeeded by bron-
chopulmonary 23%, and chest drains4.3%, (TABLE
1).

TABLE 1: Frequency rateof bacterial nosocomial infections
accor dingtothesitescollected/ Taux defréquence des infec-

tionsbactériennes nosocomiales selon les sites prélevés

Numbers

collection site Sample of Frequency
size . . (%)
infections

Urinary 110 19 36.5

Bronchopulmonary 38 25 48

Skin 10 5 9.7

Chest drain 7 3 5.8

Tota 165 52 100

Nosocomia pneumonia(NP) represented themost
frequent infection with arate of 48%, succeeded by
urinary infection (Ul) with arate of 36.5%, the skin
infectionwith arate of 9.7%, and the chest drain col-
lection with arate of 5.8% (Figure2).

Thecombination of NI for the patientsinvestigated
wasinfrequent. It hasonly been observedin 2 patients.
Thefirst hasdevel oped aninfection at theleve of uri-

M Bronchopulmonar
48%

| Urinary site 36.5%

Skinsample 9.7%

‘ ' | Chest drain 5.8%

Figure?2: Repartition of nosocomial infectionsaccordingto
thecollection site/ Répartition des infections nosocomiales
en fonction du sitede pr élévement

nary and pulmonary sitesall at once, whilethe second
has showed aninfection a theleve of skinand pulmo-
nary sites.

The Gram-negative bacilli arethe most isolated
germsintheintens ve care servicewhich represent 78%.
The Gram-positive cocci (14%) areessentially repre-
sented by the Saphyl ococcus aureus, and the can-
didasp wasisolated in 8% cases.

We haveisolated 50 MRB where Acinetobacter
baumannii isthe most frequent species (23 strains),
succeeded by Pseudomonas aeruginosa (10),
Enterobacter cloacae(7), Klebsiella Pneumonia (4),
Escherichia coli and Aeromonashydrophilawith the
samegroup (3). TheMethicillin R character for Sa-
phylococcus aureus was not confirmed for any iso-
lated strains.

The Acinetobacter baumannii demonstrated re-
Sistanceto ceftazidime at 100% cases, to ciprofloxacin
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at 69%, to imipenem at 60%, and to amikacin at 30%.
All theisolated strainshave been sengitiveto colistin.

Pseudomonas aer uginosa isthe second isol ated
species. All identified strainshave demonstrated resis-
tanceto ceftazidimeand preserved their sengitivity to
imipenem. 90% have showed resistance to
Ciprofloxacin, 75%toticarcilin, 15%toamikacin, and
85%tocefzolidin.

For the Enterobacter cloacae, dl thestrainswere
red stant to augmentin and third generation cepha ospor-
ins, 28% have devel oped ares stanceto fourth genera:
tion cephalosporins and to quinolones. 100% of
Enteorobacter cloacae havepreserved their sensitivi-
tiesto carbapenems

Klebsidlapneumoniaisthefourthisolated bacte-
ria. Thestrains’ resistance was of 100% for the combi-
nation of amoxicillin-clavulanate (AMC) disksand third
generation cepha osporins, 70% for ceftazidime, and
25% for Gentamycin.

Escherichiacali, wasisolated thrice. All thestrains
wereres stant tothird generation cepha osporinswhere
two wereres stant to carbapenemes. One of themwas
resistant to quinol ones.

Aeromonas hydrophilaisthe second gram-nega-
tive bacilli-oxidase positiveisolated, where oneof its
strain wasresistanceto ciprofloxacin and ticarcillin.
Another one has developed its resistance toward
tobramycin.

DISCUSSION

Thisinquiryisthefirst of akindintheintensvecare
service at the hospital of kenitra of Morocco. It has
only been concerned with bacteria infectionsbecause
such infections constitute the majority of nosocomial
infectionsintheintensivecare®” 4. Theprevaencefound
after our study was about 25.9%. It isarate compa-
rableto theonefoundin UHC Hassanll of Fes(Mo-
rocco) in 200914, and to theratefound, for instance,
in Francein 2006 (22.4%) according to the hedlthcare
inditute.

Our rateisquitelow in comparisonwith that found
in UHC Ibn Sinaof Rabat in 2005 (50%)?. Itisequaly
low comparedto that found at University Hospitasin
Sfax in Tunisiain 2005 (42.1%)18. Therateishigher
compared totheratesfoundin studiesdonein Brazil in
20042% and in Switzerland in 20021*2. Theintensive

care remainsthe service wheretheinfections associ-
ated with care are the most frequent. These observed
high ratesaregeneraly in correlation with the pathol -
ogy seriousness, and thefrequency of invasiveacts. A
recent study of WHO conducted in 55 hospitalsand
14 countries has shown that the highest rate of NI is
registered within theintensive care unitg%219,

Generally and according to certain authors, in
healthcare services other than theintensive care, the
urinary infectionsand the operation Sites’ infections are
foundto beat thetop of IAC. Onthecontrary, ininten-
Sive care services, they arethelung diseasesthat con-
stitutethefirst cause of CAI9, Therefore, in our study,
the nosocomial lung di seaseswerethemost devel oped
(48.3%). Thisoutcomeisin accordancewith thelitera:
ture®l. According to a study done in 2005 in a
hedthcarecentreinAlgerid®, pneumonia’s infection sites
were the most attacked with a percentage of 41.7%.
According to the Brazilian study published in 2004/,
and that donein Francein 2009, pneumoniaconsti-
tuted 80% of CAl. For the study published in 2007
whichwasdonein UHC Hassan |1 in Fes, and which
focused on 282 patients, the preva ence of nosocomial
lung diseases was only in a percentage of 11%, and
represented 25% of infectionsacquiredintheintensive
careservicesacquired infectiongel,

Therisk of occurrence of nosocomia pneumonia
(NP) inour study isdirectly linked to intubation. Thus,
the patientswho presented severe pathol ogiesand re-
quired an extended intubati on were the pati ents most
exposed to the risk of NP, as well as tracheostomy
whichwasa soincriminated for theoccurrence of NP,
Our results are consistent with that of the litera-
ture[34,l7,31,13] .

Theurinary infection wasthe second nosocomial
infectionin our service with apercentage of 36.5%.
Thisresult iscomparableto that of other studies?4.
Only 19 specimensout of 110werepositive. That makes
usthink that carrying aurinary catheter does not con-
stitute amajor source of infection, contrary to other
studiesthat strongly linked to the presence of urinary
catheterisationwith urinary nosocomid infection®. The
noteisthat dl the patients being tested carried aurinary
catheterisation. Inour study, we havelinked the Ul with
the polling management aswel| asthehygienic qudlity.

The other remained 17 collections administered
concerned the chest drainsand skin collections. They
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have ranked 3 with a percentage of 15.5%. These
infectionsaredirectly linked to the patient’s endogenous
floraor/and to theinsured crossed transmission by the
staff. In our study, we have not noted thelink between
certainintrinsic factorsand NI, namely the age, sex,
and diabetes.

In some M oroccan studies conducted inintensive
caresarvicesin UHC Ibn Rochdin Casablancain 2000,
and that donein UHC in Fesin 2009, the Gram-nega-
tivebacilli (GNB) werethemost incriminated germsin
bacterial nosocomid infections. Inour study, the GNB
also represented 78% of isolated germs. 50% of iso-
lated strains of biological collections including
Acinetobacter baumannii, Pseudomonas
aeruginosa, and Enterobacter cloacae areidentical
withtheenvironmenta strainsfound duringastudy which
wedid during the same servicea ong 2011 and which
was concerned with tracing the bacterid ecology of the
sarvice.

Resistances acquired from bacteriahaveforever
been increasing for the last decades and constitute a
worrying phenomenon, and aproblem of increasing
importanceinmedical practicg? 2%,

With the discovery of new antibiotics, bacteriaare
increasingly accumulating intheir genetic materia the
genesthat lead to multi-resi stance. Theuseof antibiot-
icsleadstotherisk of the selection of resistant germs.
In our service, augmentin wasthe most prescribed an-
tibioticwhich explainstheres stanceof al isolated bac-
terid srainstothecombination of amoxidllin-davulanate
(AMC) disks and third generation cephal osporins
(namely triaxon). Theaminos des, the quinolones, and
the colistin were prescribed in the second step.

CONCLUSION

We have conducted thefirst study of the preva-
lenceof Bacterid nosocomid infectionsintheintensive
caresarviceat thehospitd of Kenitracity of Morocco.
Theprevadenceratewaswith 25.9% where Gram-nege-
tivebacilli werethemost isolated bacteriaand intuba-
tion represented the main risk factor. Thenosocomial
lung diseaserepresented themost frequent infection with
arate of about 48%, succeeded by the urinary infec-
tion with arate of 36.5%. The skin infection repre-
sented 9.7% and chest drain collectionsarate of 5.8%.
Wehaveisolated 50 multires stant bacteriawhere 46%

—=> Regulor Paper

was represented by Acinetobacter baumannii, 20%
by Pseudomonas aeruginosa, 14% by Enterobacter
cloacae, 8% by Klebsiella pneumonia, 6% by Es-
cherichiacoli, and 6% by Aeromonas hydrophila.

The prevaencerate found after thisstudy iscom-
parabletothat observed in other hospitals. The bacte-
rial nosocomial infectionisanindicator of thelack of
carequality. Thebas crulesof hedthcare hygienemust
be respected, and the staff must bewell trained and
sengitised.
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