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INTRODUCERE

Staphylococcus aureus (S. Aureus) este un agent
patogen intr-o continud evolutie, care constituie o
problema importantd de sanatate in perioada neo-
natald, infectiile cu aceastd bacterie fiind respon-
sabile de o ratd crescutd a mortalitatii in randul
nou-nascutilor (1).

Scopul studiului a fost descrierea ratei de co-
lonizare nazofaringiana cu S. aureus la nou-nascut.
Obiectivele au urmarit stabilirea ponderii de co-
lonizare raportata la numarul total al cazurilor si al
celor nregistrate pe fiecare an in parte, stabilirea
unor posibile corelatii intre colonizare §i variabile
demografice, conditiile de viata, aspectul leucogra-
mei §i valoarea unor markeri de inflamatie. Totodata
s-au evaluat si rezultatele antibiogramelor.

MATERIAL S| METODA

Studiul de fata este de tip retrospectiv, pe o dura-
ta de 3 ani (iulie 2007 - iunie 2010) pe un lot de 148
de nou-nascuti internati pe Sectia Clinica de Nou-
nascuti a Spitalului Clinic de Copii din Brasov.

— REZUMAT —

Staphylococcus aureus este un agent patogen important in perioada neonatala. Infectiile stafilococice sunt
responsabile de o rata crescuta a morbiditatii si mortalitatii in randul nou-nascutilor. Studiul de fata este unul
retrospectiv pe o perioada de 3 ani, pe un lot de 148 de nou-nascuti. A fost evaluata colonizarea nazofaringiana
a acestor pacienti impreuna cu diferitele tipuri de tulpini bacteriene intalnite. S-au facut corelatii cu datele demo-
grafice si markerii de inflamatie. Cel mai frecvent patogen care a colonizat nazofaringele a fost Staphylococcus
aureus sensibil la meticilina (MSSA). Totodata au fost identificate si tulpini de Staphylococcus aureus rezistente
la meticilina (MRSA) asocite mai ales cu viata in mediul urban si parintii fumatori. Nu a fost gasita nici o corelatie
semnificativa intre colonizare si vreun marker al inflamatiei.

L Cuvinte cheie: colonizare, nou-nascut, tulpini, antibiograma —

Criteriile de includere in studiu au fost: varsta
de pana la o luna de zile in momentul internarii si
recoltarea exsudatelor nazal si faringian. Au fost
exclusi din studiu nou-ndscutii cu malformatii con-
genitale, boli lizozomale si imunodeficiente. Varia-
bilele utilizate au fost urmatoarele: sexul, mediul
de provenienta, numarul de frati, conditiile de viata
(tipul alimentatiei, parintii fumatori, aglomerarea
la domiciliu), aspectul leucogramei (numarul total
de leucocite, neutrofile, limfocite), valorile marke-
rilor de inflamatie (VSH si proteina C-reactivd —
CRP) si rezultatele antibiogramelor.

REZULTATE

In 60 (40,54%) din totalul celor 148 de cazuri
incluse 1n studiu, la exsudatul nazal si/sau faringian
a fost identificat S. aureus. In 52 dintre acestea,
tulpinile de S. aureus au fost meticilino-sensibile
(MSSA) si in 8 cazuri meticilino-rezistente
(MRSA). Raportat la totalul de 148 de nou-nascuti
inclusi in lotul studiat, frecventa procentuala a
MSSA a fost de 35,13% iar a MRSA de 5,41%.
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Frecventa absoluta si procentuald anuala a cazurilor
cu MSSA si MRSA izolat din exsudatul nazal si/
sau faringian este ilustrat in Graficul 1.
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GRAFICUL 1. Frecventa absoluta si procentuald anuald
acazurilor cu MSSA si MRSA izolat din exsudatul nazal si/
sau faringian

In situatiile in care a fost izolat MSSA4, acest
agent patogen a fost identificat in exudatul nazal in
toate cele 52 de cazuri. In schimb, exudatul faringian
a fost negativ in 39 de cazuri, pozitiv pentru MSSA
in 9 cazuri, alti agenti patogeni in 4 cazuri. Din cei
39 de nou-nascuti avand ca rezultat MSSA la exsu-
datul nazal si negativ la cel faringian, 24 au fost de
sex masculin (62%) si 15 de sex feminin (38%). 17
din cei 39 de nou-nascuti cu MSSA identificat la
exsudatul nazal si exsudat faringian negativ au pre-
zentat conditii de viatd corespunzatoare. Distributia
cazurilor 1n functie de asocierea cu fiecare factor de
risc poate fi observata in Tabelul 1.

TABELUL 1. Frecventa absoluta si procentuald a cazurilor
cu rezultat MSSA la exsudatul nazal si negativ la cel
faringian in functie de factorul de risc asociat

. Nr. absolut Procent din nr.
Factor de risc . .
cazuri total cazuri
Alimentatie artificiala 3 8%
Alimentatie mixta 8 20%
Parinti fumatori 9 23%
Aglomerare la domiciliu 7 18%

Considerand tipul alimentatiei, 28 (72%) dintre
nou-nascutii cu exudat nazal pozitiv pentru MSSA
si exudat faringian negativ au beneficiat de o ali-
mentatie naturala, in timp ce 3 (8%) au fost ali-
mentati artificial si 8 (20%) alimentati mixt.

Privind numarul total de leucocite, in 64% din
cazuri valoarea a fost normala, in 33% din cazuri a

fost prezenta leucocitoza, iar intr-un procent de 1%
s-a semnalat leucopenie. Intr-o proportie de 20% a
fost prezenta neutrofilia, in 13% din cazuri neutro-
penia, in restul de 67% din cazuri valoarea absoluta
a neutrofilelor incadrandu-se in limitele normale.
Din totalul celor 148 de nou-nascuti inclusi in lotul
studiat, In 9 cazuri s-a identificat MSSA atét la
exudatul nazal, cat si la cel faringian. In ceea ce
priveste numarul total de leucocite, in 78% din
cazuri valoarea a fost normala, iar in 22% din cazuri
s-a inregistrat leucocitoza. Neutrofilele au prezentat
o valoare absoluta normald in 89% din cazuri si
neutropenica in proportie de 11%.

In ceea ce priveste conditiile de viata, acestea au
fost corespunzatoare intr-un singur caz din cele 4 la
care din exudatul nazal s-a izolat MSSA, iar din cel
faringian un alt agent patogen in afara de MSSA.
Cele 3 cazuri in care conditiile de viatd au fost ne-
corespunzatoare s-au distribuit astfel: 1 factor de
risc, respectiv aglomerarea la domiciliu — 1 caz, 2
factori de risc — 2 cazuri, din care intr-un caz s-au
asociat alimentatia mixta si parintii fumatori, iar in
celalalt caz parintii fumatori si aglomerarea la do-
miciliu.

Doi din cei 8 nou-néscuti colonizati cu MRSA
au prezentat conditii de viata corespunzatoare (Gra-
ficul 2).
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GRAFICUL 2. Distributia procentuald in functie de
conditiile de viaté a cazurilor cu rezultat MSSA la exudatul
nazal i negativ la cel faringian

Pentru cele 8 cazuri in care s-a izolat MRSA din
exudatul nazal si/sau faringian s-a efectuat anti-
biograma. Rezultatele acesteia pentru fiecare caz in
parte pot fi observate in Tabelul 2.

DISCUTII

Rata colonizarii cu S. aureus, de 40,54% din to-
talul subiectilor inclusi in studiu, este comparabila
cu cea identificata in alte studii. Privind frecventa
cazurilor in care s-a izolat MSS A din exudatul nazal
si/sau faringian, se poate observa o crestere continua
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TABELUL 2. Rezultatele antibiogramei pentru cazurile in care a fost izolat MRSA din exudatul nazal si/sau faringian
(S - sensibil)
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pe parcursul celor 3 ani de studiu (Graficul 1). Din
totalul tulpinilor de S. aureus izolate, 13,33% au
fost meticilino-rezistente, ceea ce indica o prevalen-
ta a MRS A mai scazutd comparativ cu datele rapor-
tate de sistemul EARSS (European Antimicrobial
Resistance Surveillance System) pentru Romania,
care arata o prevalenta de peste 25% (2).

Vaduva et al. (3) au propus un sistem de moni-
torizare a rezistentei la antibiotice. Maraga et al. (4)
au realizat un studiu retrospectiv cu o durata de 3
ani pe nou-nascutii internati in cadrul sectiei de
terapie intensiva neonatald si au decelat prezenta
MRSA prin culturi nazale la 6,74% din subiectii
inclusi in lotul analizat. Aceastd pondere a MRSA
este apropiatd de cea gasitd in studiul nostru, in
care, dintr-un total de 148 de nou-nascuti, la 5,41%
s-a izolat MRSA. Raportat la numarul total al
cazurilor incluse in studiu pe fiecare an in parte,
frecventa procentuala a cazurilor de colonizare cu
MRSA a variat intre 1,96% si 12,5%. Aceste rezul-
tate sunt comparabile cu cele obtinute de Carey et
al. (5) intr-un studiu desfasurat intre anii 2000-
2008, in care proportia nou-nascutilor colonizati cu
MRSA a variat intre 5,9% si 11,6%.

Corelarea cu numarul de frati a cazurilor cu
rezultat MSSA la exsudatul nazal, indiferent de
rezultatul la exudatul faringian, a aratat o valoare
modala si mediand egald cu 0 pentru aceasta varia-
bila numerica. A existat o variabilitate mai mare in
cazul nou-nascutilor cu rezultat negativ la exudatul

faringian, care poate fi explicata prin numarul mai
mare al cazurilor inregistrate. Peacock et al. (6)
intr-un studiu longitudinal prospectiv, au urmarit o
perioada de 6 luni un lot de nou-ndscuti Impreuna
cu mamele lor, cu scopul identificarii factorilor
determinanti in contactarea si portajul de S. aureus.
Printre rezultatele acestui studiu s-a numarat si
asocierea slaba intre colonizarea cu S. aureus la
sugar si numadrul fratilor.

Desi fumatul parental a fost identificat ca un
factor asociat unei rate crescute a portajului de
agenti patogeni respiratori, in literatura de spe-
cialitate sunt citate si studii care stabilesc absenta
unei asocieri intre cele doua (7). Efectul obiceiului
fumatului parintilor asupra colonizarii nazofaringi-
ene a nou-nascutului raméane inca un aspect con-
troversat, care necesitd urmarirea si a altor factori
implicati, cum ar fi gradul de expunere la fum,
ventilatia existenta, dar si posibila expunere la fu-
mul de tigarad avand alte surse decat parintii (8).

In literatura de specialitate sunt citate studii cu
rezultate diferite privind corelatiile dintre tipul ali-
mentatiei si colonizarea nazofaringiana. Kaleida et
al. (9) au publicat un studiu ale carui rezultate au
indicat ca in primele doua luni de viata alimentatia
exclusiva la san nu influenteaza in mod semnificativ
prevalenta colonizérii nazofaringiene cu agenti
bacterieni patogeni ce au tropism respirator. Similar,
Regev-Yochay etal. (10) au concluzionat ¢ alimen-
tatia naturala nu se asociaza cu o ratd mai ridicata
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sau mai scazuta a colonizarii nazofaringiene cu S.
aureus. Conditiile de viata in cazul nou-nascutilor
cu portaj de MRSA au fost corespunzatoare intr-o
proportie de 25%, procent semnificativ mai redus
comparativ cu cel Inregistrat in randul nou-nascu-
tilor colonizati doar nazal cu MSSA (Graficul 3) si
apropiat de cel inregistrat pentru cazurile cu portaj
de MSSA atat nazal, cat si faringian.

® Conditii de viata
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®2factori de risc

GRAFICUL 3. Distributia procentuala in functie de
conditiile de viata a cazurilor cu rezultat MRSA la exudatul
nazal gi/sau faringian

Rezultatele antibiogramei pentru cazurile in care
s-a izolat MRSA au indicat o proportie foarte sca-

zuta de sensibilitate la vancomicina, acesta fiind un
aspect ingrijorator, care subliniaza necesitatea folo-
siriijudicioase a antibioticelor, astfel incat selectarea
de tulpini rezistente sa fie cat mai redusa. Profilul
de rezistenta antimicrobiana a tulpinilor de MRSA
a mai aratat totodatd si o ratd de susceptibilitate
inca buna la gentamicina si clindamicina.

CONCLUzII

Intr-o proportie majoritara tulpinile de S. aureus
identificate au fost de tip MSSA.

Colonizarea cu MRSA a avut o incidenta
superioara in mediul urban comparativ cu cel rural
si s-a asociat intr-o proportie ridicata cu obiceiul
fumatului parental.

Profilul de rezistenta antimicrobiand a MRSA a
indicat scaderea importantd a susceptibilitatii la
vancomicina.

Nu s-a putut stabili o asociere intre colonizarea
nazofaringiana cu S. aureus si aspectul leucogramei
sau valorile unor markeri de inflamatie.

Nasopharyngeal colonization with Staphylococcus aureus in newborn

Oana Falup-Pecurariu'?, Simona-Elena Gabrean?, Laura Bleotu?
Faculty of Medicine, “Transilvania” University, Brasov
2University Childrens’ Hospital, Brasov

INTRODUCTION

Staphylococcus aureus (S. Aureus) is a conti-
nuously evolving pathogen and represents an im-
portant health issue during the neonatal period,
infections with this bacterium being responsible for

— ABSTRACT —

Staphylococcus aureus is an important agent during neonatal period. Staphylococcal infections are responsible to a
high rate of morbidity and mortality of neonates. This study is retrospective over 3 years on 148 newborns. It was
evaluated the nasopharyngeal colonization of these patients and the different strain patterns encountered.
Correlations were made with demographic information correlated and inflammatory markers. In our study the most
encountered pathogen that colonized the nasopharynx was Staphylococcus aureus MSSA. Also there were MRSA
strains that were associated with living in urban area and parenteral smoking. We found no statistical correlation
between colonization and any of the considered inflammatory markers.

L Key words: colonization, newborn, strain pattern, antibiogram e

an increased rate of mortality among the neonates
(D).

The aim of this study was to describe the state of
nasopharyngeal colonization with S. aureus in the
neonates. The purposed objectives were to deter-
mine the percentage of colonized neonates related
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to the total number of cases and to those recorded
each year, to establish possible correlations between
colonization and various demographical variables,
living conditions, leukogram’s aspect and the level
of some inflammation markers. We have also eva-
luated the results of the antibiograms.

PATIENTS AND METHODS

This study is retrospective, during a period of 3
years (july 2007 - june 2010) on 148 neonates
admitted to the Department of Neonatology of
University Children Hospital, BraSov.

The inclusion criteria for the study were:
neonates aged < 1 month upon admission and both
nasal and pharyngeal swabs performed for each ne-
onate. Infants with birth defects, lysosomal diseases
and immunodeficiencies were exculed from the
study. We used the following variable criteria: sex,
area of origin, number of siblings, living conditions
(type of nutrition, parents’ smoking habit, over-
crowding in the household), values of leukogram
(complete count of leukocytes, neutrophils, lympho-
cytes), level of some inflammation markers (ery-
throcyte sedimentation rate - ESR, C reactive pro-
tein - CRP) and the results of the antibiograms.

RESULTS

S. aureus was identified either from the nasal
and/or the pharyngeal swab in 60 (40,54%) of the
total number of 148 cases included in the study. In
52 of these strains being methicillin-sensitive and 8
methicillin-resistant (MRSA). Related to the total
number of 148 neonates included in the sudy,
MSSA represented 35,13% and MRSA 5,41%. The
annual absolute and procentual frequency of cases
with MSSA and MRSA isolated from nasal and/or
pharynx is illustrated in Figure 1.

In the situations of MSSA isolation, this bacterium
was identified in the nasal swab in all of the 52
cases, the pharyngeal swab having as result: ne-
gative in 39 cases, MSSA in 9 cases and other
bacteria in 4 cases. Out of the 39 neonates with the
nasal swab positive for MSSA and a negative result
for the pharyngeal one, 24 were males (62%) and
15 females (38%). 17 of the 39 neonates who car-
ried MSSA in the noses but with a negative result
of the pharyngeal swab had adequate living con-
ditions. Case distribution by associating with each
risk factor can be seen in Table 1.

Regarding the type of nutrition, of the neonates
with a nasal swab positive for MSSA and a
pharyngeal swab with a negative result 28 (72%)
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FIGURE 1. Absolute and percentage frequency on each
year of study for MSSA and MRSA isolates from the nasal
and/or pharyngeal swab

were breast-fed, 3 (8%) were formula-fed and 8
(20%) mixed-fed.

TABLE 1. Absolute and percentage frequency of cases

with MSSA isolated from the nasal swab and a negative
result for the pharyngeal swab, related to the associated
risk factor

. Absolute Percentage from
Risk factor
number of cases total cases

Formula-feeding 3 8%
Mixed-feeding 8 20%
Parental smoking habit 9 23%
Overcrowding in the o
household / 18%

On the total number of leukocytes, in 64% of
cases the value was normal, in 33% of cases
leukocytosis was present and in 1% of cases was
noted leukopenia. In 20% of cases was recorded
neutrophilia, in 13% of cases neutropenia, in the
remaining of 67% of cases the absolute count of
neutrophils being within normal limits. Of the 148
neonates included in the study, in 9 cases MSSA
was isolated both from the nasal and the throat
swab.

Regarding the total count of leukocytes, in 78%
of cases the value was normal and in 22% of cases
was increased. Count of neutrophils indicated a
normal value in 89% percent of cases and neutro-
penia in the remaining 11% of cases.

Regarding the living conditions, these were
appropriate in only 1 case of the 4 mentioned above.
The 3 cases in which the living conditions were
inappropriate had the following distribution: 1 risk
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factor, namely overcrowding in the household - 1
case, 2 risk factors - 2 cases, of which parents’
smoking habit was associated with mixed-feeding
in one case and overcrowding in the household in
the other case. Two of 8 newborns colonizated with
MRSA were presented with appropriate living
conditions (Figure 2).

8% 3%

m Appropriate living
conditions
43% ® Formula-feeding
0o

13%

Mixed-feeding

m Parental smoking
habit

m Overcrow ding in
the household

12% 8% m 2 risk factors

3%

FIGURE 2. Percentage ditribution of the cases with MSSA
isolated from the nasal swab and a negative result for the
pharyngeal swab, related to the living conditions

For the 8 neonates colonized with MRSA in
their nasal cavities and/or in their pharynx was
tested the antimicrobial susceptibility. The results
for each case may be seen in Table 2.

DISCUSSIONS

S. aureus colonization rate of 40,54% of all the
subjects included in the study is comparable to that
found in other studies. On the frequency of cases in
which MSSA was isolated from the nasal and/or

pharyngeal swab, one may observe a continuous
increase during the 3 years period studied (Figure
1). Of the total isolated strains of S. aureus, 13,33%
were methicillinn-resistant, indicating a lower
MRSA prevalence compared to the data reported
by the EARSS (European Antimicrobial Resistance
Surveillance System) for Romania, which shows a
prevalence over 25% (2).

Vaduva et al. (3) proposed a monitoring system
of the resistance to antibiotics. Maraga et al. (4)
conducted a retrospective study over a 3 years
period on infants admitted to the neonatal ICUs and
have detected the presence of MRSA by nasal
cultures in 6,74% of the subjects included in the
studied group. This proportion is similar to that
found in our study, in which of a total of 148
neonates, in 5,41% of cases MRSA was isolated.
Related to the total number of cases included in the
study for each year, the percentage frequency of
MRSA colonization ranged between 1,96% and
12,5%. These results are comparable to those
obtained by Carey et al. (5) in a study conducted
between 2000-2008, in which the proportion of
MRSA colonized babies ranged between 5,9% Si
11,6%.

Correlation with the number of siblings in the
cases of neonates colonized in the nasal cavities
with MSSA, regardless of the result for the pharyn-
geal swab, showed a median and modal value equal
to 0 for this numerical variable. There was a greater
variability in the cases of neonates with no patho-
genic agent identified from the pharyngeal swab,

TABLE 2. Results of antibiogram for the cases of MRSA nasal and/or pharyngeal colonization (S - susceptible)
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which may be explained by the higher number of
recorded cases. Peacock et al. (6) in a prospective,
longitudinal study, followed up for 6 months a
group of infants with their mothers in order to
identify determinants in contacting and carriage of
S. aureus. Among the results of this study was
included the weak association between infants’
colonizations with S. aureus and the number of
siblings.

Although parental smoking habit was pointed
out as a factor associated with an increased rate of
respiratory pathogens carriage, in literature are also
cited studies that find no association between the
two (7). The effect of parental smoking habbit on
the nasopharyngeal colonizations in the neonate is
still a controversial issue, which requires analysing
of other possible associated factors, such as the
level of exposure to smoke, the conditions of venti-
lation and the possible exposure to tobacco smoke
with sources other than the parents (8).

With regard to the type of nutrition, in over half
of the cases, both the neonates MSSA nasal only
colonized and those also pharyngeal colonized with
MSSA or other pathological agents, were breast-
fed. Kaleida et al. (9) published a study which
concluded that the first 2 months of exclusive
breast-feeding does not significantly affect the
prevalence of nasopharyngeal colonization with
respiratory bacteria. Similarly, Regev-Yochay et al.
(10) showed that breast-feeding is not associated
with neither a higher nor a lower rate of naso-
pharyngeal colonization with S. aureus. Percentage
frequency gender-related of the neonates colonized
with MRSA showed a higher rate for females. Only
25% of the MRSA carriers had appropriate living
conditions, a significantly lower percentage as
compared to that recorded among the neonates with
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