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Abstract
Respiratory tract diseases are among the most topical postnatal problems in pediatrics.

The goal of the present study is to reveal nosocomial respiratory infections in intensive care unit newborns and fac-
tors promoting risks of their development, to perform microbial background study and determination of sensitivity
to antimicrobial therapy.

Patients (n= 740) at the age of 0-35 days in newborn intensive care unit were studied.
Data obtained show frequent combined nosocomial infections of upper and lower respiratory tracts.

The study results allow us to recommend examination of all the newborns with non-specific pulmonary diseases
by the ear, nose, throat (ENT) doctor applying specialized ENT examination, as well as use of cefalosporine range
antibiotics of the second generation as antimicrobial prevention and treatment of nosocomial ENT pathology and
pneumonia in intensive care unit newborns.
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INTRODUCTION

Respiratory tract (RT) diseases are among the most
topical postnatal problems in pediatrics. Unfortu-
nately, nosocomial (hospital-acquired) broncho-
pulmonary pathology occurrence in children is far
from being decreased, but on the contrary, it does
increase, especially in a postnatal period [Novikov
V., 1991]. According to literature data, the upper
and lower respiratory tract infections as well as
gastrointestinal tract (GIT), urinary, cutaneous and
eyes infections are the most common forms of clin-
ical manifestation of nosocomial infections (NI) in
newborn reanimation and intensive care unit
(RICU) [Pickering L. et al., 2001; Nagata E. et al,
2002; Bizzaro M. et al., 2005)].

Thus, the research carried out by A. Sohn and co-
authors (2001) showed that blood flow infection
occurrence made 52.6%, lower respiratory tract in-
fections: 12.9%, ENT infections: 8.6% and urinary
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infections: 8.6% [Sohn A. et al., 2001]. In a study
of U. Mireya and co-authors [Mireya U. et al.,
2007] bacteriemia (59%) and conjunctivitis (20%)
were the most common forms of clinical manifes-
tation of hospital-acquired infection.

It is worth mentioning that newborn pneumonia
cases have become especially frequent and the in-
crease of purulent forms of pulmonary inflamma-
tory diseases has also been observed [ Gadjimirzaev
G., 1980; Novikov V., 1991]. Such aggravation of
bronchial pulmonary pathology course is probably
connected with a number of accompanying prob-
lems, including the present infection foci in other
organs, particularly in ENT ones. According to data
of different authors, non-specific pulmonary diseases
(NPD) are accompanied by ENT pathology in 49-
71% of cases [Gadjimirzaev G., 1980, Baimuratova
M., 1991]. Microorganisms increased resistance to
antibiotics, mixed infection cases increase and
unfavourable ecologic conditions are of significant
importance in infection foci development in the
lungs and accessory sinuses of the nose [Macfar-
lane J. et al., 1997].
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It could be hardly supposed that the abovemen-
tioned factors influence only the lower part of the
RT tract, whereas the upper part of the RT, i.e. ENT
organs remain intact. Though isolated affection of
bronchopulmonary tract occurs rather often, as a
rule, pulmonary affection in newborns (particular-
ly, pneumonia) is to a greater or lesser degree ac-
companied by expressed changes of the upper res-
piratory tract (URT)

According to data of some authors, the most cases
of ENT pathology and nosocomial infection are of
polymicrobial etiology. The causing agents are
most often aerobic Gr(-), such as, Klebsiella pneu-
moniae, Escherichia coli and Pseudomonas aeru-
ginosa and Gr(+) cocci (Staphylococcus aureus)
[Craven D., Steger K., 1989; Webber S. et al., 1990)].

The goal of the present study is to reveal nosoco-
mial infections in newborn ICU, the factors pro-
moting the risk of their development, to perform
microbial background study and determination of
sensitivity spectrum to antimicrobial preparations.

Material and Methods

Newborns (n=740) at the age of 0-35 days subse-
quently admitted to newborn RICU of Newborn
Reanimation Center of the Yerevan State Medical
University (YSMU) Clinical Hospital #3 during
the period from December 2004 till May 2008 have
been examined.

The age of newborns averaged 3.9 days (standard
deviation (SD) 5.9). In the examined newborns
64.7% (n=479) were males and 35.3% (n=261): fe-
males. The material was taken from the anterior
part of the nasal cavity by one sterile cotton wool
pad from the both sides of the nose. Yolk-salt agar
(YSA) was preferable. Fauces samples were taken
by dry sterile pad for initial inoculation and choco-
late agar, Sabouraud’s glucose agar, and YSA were
used for cultivation.

Patients’ sputum was inoculated on chocolate agar,
Sabouraud’s glucose agar, and YSA. To reveal sta-
phylococci the inoculation was done directly on
Petri dish with YSA.

To reveal colibacillus group and Pseudomonas
aeruginosa the inoculation was done in the enrich-
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ment media, and the pad was dipped into 10-20%
bile broth or Kessler’s medium. In 24 hours of in-
cubation at 37°C, it was re-inoculated on Endo’s
medium. Antibiotic sensitivity study was carried
out by disc-diffuse method, in which a paper disc
(“Himedia”, India, and “Abtek”, UK) was used as
an antibiotic carrier. The results were evaluated accord-
ing to the diameter of growth delay zone (in mm).

Study Results

Main risk factors most often mentioned in different
publications are the following: low weight at birth,
lesser gestational age, application of mechanical
ventilation, use of antibiotics, corticosteroids.

Average weight of the studied newborns was 2407
+ 800 g.

Percent distribution of newborns body weight (BW)
at birth was as follows:

* BW under 1000 g: 3.5%;

* BW from 1001 g up to 1500 g: 13.2%;
* BW from 1501 g up to 2000 g: 19.8%,
* BW 2001 g up to 2500 g: 18% and

* BW over 2501 g: 45.5%.

Average gestational age of the newborns was
35.8+3.9 weeks. The percent of newborns born at
the gestational age under 28 weeks made 5%; those
at the gestational age of 28-32 weeks reached
17.8%; newborns at the gestational age of 33-37
weeks amounted 33.2%, and those at the gestation-
al age of over 37 weeks: 44%.

In 68.1% of the examined newborns, the diagnosis
on admission included this or that infection nosol-
ogy. Among those admitted 58.9% had intrauterine
infection; 6.5%: pneumonia; 5.3%: ENT patholo-
gy; 0.1%: integumental infection; 0.3%: purulent
omphalitis, and 0.4%: conjunctivitis.

On admission, meningitis was diagnosed in 0.4%
of newborns, sepsis: in 0.9% and septic shock: in
2.3%. Among hospitalized newborns, 0.9% was
with intrauterine hypoxia, 3.1% with intrauterine
asphyxia, and 6.6%: with intrauterine apnoea. Con-
genital developmental defects were revealed in
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6.8% of newborns, congenital heart defects: in
7.7%. Respiratory failure of different degree was
diagnosed in 75.9% of newborns on admission to
RICU. CNS hypoxic failure was diagnosed in
35.4% of the admitted newborns, birth trauma: in
35.4%. Hemolytic disease was recorded in 6.5%;
0.3% newborns suffered polycetemia, and 0.3% of
children had acute renal failure. Among newborns,
0.1% was admitted in the state of hemorrhagic
shock, and 1.9% in hypovolemic shock condition.
Inoculations (n=1022) were taken from 346 new-
borns with hospital-acquired infection and positive
response made 61.4% (n= 627), negative: 38.6%
(n=395). Single inoculation was taken from all the
patients with nosocomial infection (NI), two inocu-
lations were obtained from 96.8% (n= 335), three
inoculations from 66.5% (n = 230), four inocula-
tions from 18.8% (n = 65), five inoculations from
8.4% (n = 29), six inoculations from 3.5% (n = 12)
and seven ones — from only 1.4% (n = 5).

Different types of G+ cocci, mainly streptococci (S.
anhaemolyticus, S. hemolyticus and S. viridians)
were inoculated most often, non-pathogenic neis-
seria less often and in single cases staphylococci
were observed to coincide with data of other re-
searchers [Stafford C., 1990; Winther B., Gwaltney J.,
1990]. The same flora was revealed in microbial
study of nasal cavity discharges. Mixed microflora
was also often inoculated in NI of ENT organs and
nosocomial pneumonia: 47.4% (n = 36). The sec-
ond microorganism in occurrence rate was Pseu-
domonas, which was isolated from the sputum in
18.4% (n= 14) of cases. Then on the occurrence
rate there were Enterobacteria, which were isolated
in 9.2 (n=7), Escherichia coli: in 10.5% (n = 8),
Streptococcus in 7.9% (n = 6), coagulozonegative
staphylococcus (CZNS) in 5.3% (n = 4), Staphylo-
coccus aureus: in 1.3% (n = 1). Proteus Mirabilis
and Candida were not inoculated in patients with
nosocomial pneumonia. Data obtained due to
microbiological study show great probability of co-
infection of the higher and lower respiratory tracts,
if chronic infection foci are present in the lungs or

ENT organs. Among the isolated microorganisms,
Enterobacteria, CZNS, Pseudomonas, Escherichia
coli, and Staphylococcus aureus were the most fre-
quently inoculated pathogens. Therefore, we at-
tempted to study the sensitivity of these microor-
ganisms to the most frequently applied antibiotics:
ceftriaxon, ceftazidime, and amoxicillin. The re-
sults showed that 59.4% (n=193) samples were
sensitive to ceftazidime among which Staphylococ-
cus aureus in 68.8% (n=11), CZNS in 60.4% (n=84),
Escherichia coli in 58.3% (n=28), Pseudomonas in
54.8% (n=23) and Enterobacteria in 58.8% (n=47).
Ceftriaxon sensitivity showed 25.8% (n= 84) sam-
ples, among which Staphylococcus aureus in 37.5%
(n=6), CZNS in 25.2% (n=35), Escherichia coli in
29.2% (n=14), Pseudomonas in 33.3% (n=14) and
enterobacteria in 18.8% (n=15). And at last, amox-
icillin sensitivity displayed 23.7% (n=77) samples,
among which Staphylococcus aureus in 31.3%
(n=5), CZNS in 36.7% (n= 51), Escherichia coli in
20.8% (n=10), Pseudomonas in 7.1% (n=3) and
Enterobacteria in 10% (n = 8).

Conclusions

1. Compulsory examination of all the newborns
with non-specific pulmonary diseases by otorhi-
nolaryngologist applying specialized ENT ex-
amination (fobro-rhino-pharyngo-laryngoscopy,
otoscopy, impedance audiometry, nasal trans-
porting function determination, and, if neces-
sary, X-ray of the accessory sinuses of the nose)
is recommended.

2. Wide occurrence of infectious causative agents
resistant to the effect of various medicines due
to irregular use of antimicrobial drugs leads to
inefficient therapy of patients with nosocomial
infections.

3. Thus, use of cefalosporine range antibiotics of
the second generation as antimicrobial preven-
tion and treatment of nosocomial ENT patholo-
gy and pneumonia in newborns intensive care
unit is recommended.
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