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Abstract:

The research deals with Isolation and Identification of pathogenic bacterial species from pyrexia of unknown origin
cases in infants and determination pattern of antibiotic profile of the most common isolating bacterial species.(150)blood
samples were taken from infants below 36 months who were referred to Ibn-Sina Hospital in Mosul city suffering from
pyrexia ,then the biochemical, morphological and cultural tests were done on the samples. The results showed positive blood
culture for only (50) samples and the following bacteria were isolated: Staphylococcus aureus, Staphylococcus epidermidis,
Escherichia coli, viridians group Streptococci, Pseudomonas aeruginosa in percentage 68%, 16%, 10%, 4%, 2% respectively.
Antibiotic sensitivity test performed for Staph.aureus as a high ratio isolated bacteria and the results showed that Gentamycin
and Amoxiclav has great activity against Staph.aureuseus, the percentage of sensitivity were 82.35%, 73.52%, respectively.
The strains showed high resistence against Ampicillin, and Co-trimoxazole, While it showed sensitivity against vanconycin
at 32.35%.
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Introduction

Fever considered the chief cause for
entrance the healthy infants into
emergency of pediatric units due to
suffering from fever without source
(FWS) .although the reality that common
causative of FWS due to viral infections
for which no medical curing is applied,
but They may also be resulted from harsh
primary bacterial infection particularly in
newborn

children shown to be at particularly high
risk ( Massin et al., 2006)

The variance diagnosis of fever cases in
newborn and young children may be
resulted from contagious or non
contagious causes. Nearly 12% t028% of
newborns arriving to a pediatric
emergency units with fever have severe
bacterial infections(Ishimine.,2006) .

Bacteremia is the existence of feasible
bacteria in the revolving human blood
stream. Bacteria may arrive the blood
stream and causes bacteremia from an
presenting localize of infection or from a
area having normal flora or by immediate
impregnation of polluted instruments into
circulating system. These germs are
primarily refined from the circulatory

system during several minutes, in this
way the bacteremia is quiet and temporal,
when the immunity of human is
interpenetrated, microbes diligence and
stated in the blood and bacterimic signs
would apparent during short time (Baraff
et al.,1993).

Neonatal bacteremia endures a chief
reason of infirmity and perishability
amongst  neonates  particularly  in
evolving nations (Lindasy, 2006)
Wherefrom its prevalence is so higher in
the evolved global ( Vergnano et al.,
2005).

Escherichia  coli  and  Klebsiella
pneumoniae are most common
diagnosed in resulting severe bacterial
infections in newborns under than three
months of age The most frequent gram
positive pathogenic bacteria isolated
from serious bacteremia cases in
neonates are Staphylococcus aureus
groub B Streptococcus and Enterococcus
('Vergnano et al., 2005).

Seriousness  agents  pioneering  to
newborn septicemia in evolving nations
include extended fracture of membranes ,
miscarriage, birth suffocation , midwifery
outside a hospitals, instruments utilized
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in cutting and bandaging, the cord and
motherly infections at the time of
pregnancy(Ali et al., 1994), while gram-
negative bacteria dominated the causative
organisms in the developing world
(Mahapatra & Ghosh., 2002).the picture
Is different in Europe and North America
where Group B Streptococcus is the
prominent bacteria in neonatal infections
(Fadero et al., 2007)

As newborn infant’s bacteremia is a
health  destructible emergency, the
understanding of grade of prevalence and
antibiotic  susceptibility  profiles of
dominated bacteria in a studied region
benefits in determining a correct and
efficient choice of antibiotics. Prevalence
of either the gram-positive or gram-
negative pathogens is effected Dby
geographical site and differences in
periods of isolation , so the antibiotic
sensitivity profile effected by location
and period(Nwadioha et al.,2009).

The objectives of our research were to
estimate the incidence of bacteremia in
newborns below than 36 months of age
arrived to the pediatric incidental medical
units of Ibn-Sina and al- salam hospitals
and to identify the most frequent
etiological agents of bacteremia in
infants who had fever without a known

origin and determination antibiotic
sensitivity profile of the common
bacterial isolates.

Materials & Methods
Collection of specimens:

One hundred fifty blood specimens
were gathered in April to October 2012
from newborn children under 36 months
who were expedited to Ibn-Sina and al-
salam Hospitals in Mosul city suffering
from fever and which not given any
antibiotic. One milliliter venous blood
samples were collected in screw cupped
tubes containing brain heart infusion
broth without anticoagulant materials
under aseptic conditions and transported
directly to the laboratory and incubated at
37c for 2-7 days, after the incubation
time bottles culture which showed signs
of growth at any time during the seven
days were sub-cultured on to blood agar
and chocolate agar and Macconkey agar
plates and incubated at 37c for 24h
(Murry et al.,2003).

Identification of bacterial isolates:

The growing bacterial isolates on
the culture plates were identified by
bacteriological  techniques including
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colony characteristics, Gram staining and
biochemical characters ( Brooks et
al.,2007) .

Antimicrobial sensitivity Test

Antibiotic  sensitivity test was
determined by disk diffusion procedure
as referred by the National Committee
for  Clinical Laboratory  Standard
NCCLS. The antibiotics tested were
ampicillin (AM)(10pg),
amoxicillin/clavulanic (AMC) (20/10ug),
cephalexin (30pg) (CE), cephetrixone
(30ug) (Cph), amikacin (30pg) (AN)
gentamicin (10pg) (GN), tobramycin
(10pg) (TO), ciprofloxacin(5pug))(CIP),
vancomycin (30ug) (VA), erythromycin
(15 pg ) (Er), clindamycin (2 pg) (DA),
co-trimoxazole(30ng) (COT).
Antimicrobial agents disks were obtained
from Bioanalyse co., Turkey. The
explanatory standards for resistance /
sensitive of each antibiotic we were
depended on criteria determined by the
NCCLS ( NNIS,2004).

Results & discussion

Our study showed that 33.3
%(50/150) of the all infants being
examined were bacteremic, whereas they
exhibited positive blood culture, while

66.6%(100/150) were negative for
bacteremia as shown in figure 1.

Figure-1- Rate of bacteremia in infants

non bacteremi
bacteremi infants
cinfa 3%
66

The study found that 50 infants
(33.3%) have bacteremia (figure 1) and
this result was higher compared to some
previous studies done in Iraq, namely;
maznee (19.4%) (Hasson et al., 2002) ,
Najaf (23%) ( Shams Al-Deen .,2001).
Also in the present study the percentage
of bacteremia in infants were higher than
many studies such as ( Nwadioha et al.,
2009; Gomez et al.,2010) which
indicated that percentage of bacteremia
in infants were 18.2%,2.2%.1.4%
respectively .

This dissimilarity can be correlated
with variations in sample number, the
geological demographic investigated and

-2928-




Journal of Basic Education college, Vol. (16) , No. (1), 2019

/or to environmental circumstances .The
occurrence of fever in the feverish infant
at 80.6% percentage can be none of
bacterial origin, so most of the examined
newborn infant with fever had no origin
of contagion displayed with self-limiting
viral infection ( Brooks et al.,2007).

Figure-2 :percentage of gram-positive
to gram-negative bacterial strains

gram -ve
12%

Figure-2- represent the ratio of
gram-positive to gram-negative bacteria.
Gram-positive bacteria constitute about
88% (44/50) versus 12% (6/50) of gram-
negative

In our research, 50 feverish infants
were bacteremic being due to infection
with gram-positive bacteria (88%) 44 and
gram-negative bacteria (12%) 6 as
described in figure 2. Our data were
approximate to research data being stated
by (Hasson et al.,2002; ShamsAL-Deen

2001), who reported that the percentage
of bacteremia caused by gram-positive
bacteria were higher than the percentage
of gram-negative bacteria. However, the
results were in contrast with other
studies( Nwadioha et al., 2009) , who
showed that percentages of the gram-
negative isolates were more than the
gram-positive bacteria. Different data are
described in such researches and the
variation may be due to several different
danger agents such as infant lifetime,
pregnancy lifetime, body weight,
scholarship and sanitary situations or
may due to differences in pattern of
bacterial colonization in hospitals and
different community habitats.

Table (1) represents the types and
rates of pathogens being determined in
bacteremia cases which include gram-
positive bacteria such as Staph. aureus
34(68%), Staph .epidermidis 8(16%),
Strep.viridans  2(4%), while gram-
negative bacteria represented by E.coli
5(10%), P.aeruginosa 1(2%).
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Table (1) : rates of bacterial strains
isolated from infant bacteremia cases.

: . Percentage of
Bacterial species : _g
isolation
Staphylococcus %468
aureus
Stap_hylocz_)c_cus %16
epidermidis
Escherichia coli %10
Viridians streptococci %4
Pseudomonas %2
aeruginosa

Staph.aureus was prevalent isolate
amidst gram-positive strains  which
constituted about (68%) among all
isolates (Table 1). The prominence of
Staph.aureus in this study is similar to
finding from the following studies
(Fadero et al.,, 2007 ; Hasson et al.,
2002),However ,this results contrasts
with the studies ( Nwadioha et al.,20009:
Gomez et al., 2010).

This variation in microbial pattern
of neonatal bacteremia is in keeping with

the varying nature of bacterial isolates
within the same and different geographic
region. Staph.aureus was also the major
isolate in inborn neonates with infection.
Thus, a part from possible community
and nosocomial acquisition of Staph.
aureus in both inborn and out born
neonates, some of the mothers may
harbor the organism in their genital tract
as demonstrated in a study from Saudi
Arabia ( Fadero et al., 2007) .

Bacteremia caused by Staph.aureus
in infants considerd a important health
care risk factor because it responsible for
high infection occurrence rates on
admission, also this bacteria is more
infestation amidst gram-positive
pathogens and an significant bacteria that
able to cause lethal bacteremia, this may
be due to its virulence strategies and its
capability to resist several antimicrobial
agents especially Methicillin Resistant
Staph.aureus ,which responsible for its
widespread in environment and hospitals
quickly .

Staphylococcus aureus considered
the second dominant bacteria in resulting
in late- reliable bacteremia in newborns
whose have very low weights. Miserable
innovative host protection strategies , the
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exigency for central venous catheters,
extended entire parenteral feeding ,and
the administration of steroids or
antibiotics all above responsible for high
prevalence and dangerous of
Staphylococcus infection in preterm birth
newborns ( Stoll et al., 2002) .

In  our study Staphylococcus
epidermidis  represent the second
pathogenic bacteria among gram positive
strains (16%) of all strains (Table 1),
which covenanted with the two studies (
Hasson et al, 2002 ; Kloos &
Bannerman 1994) which found that
Staphylococcus  epidermidis isolation
percentages among newborns  with
bacteremia were 16.3%,16%
respectively. The raising isolation
percentage of this bacteria may be due to
the irrational administration of broad
spectrum antimicrobial agents and to the
virulence factors which produced from
these pathogens such as of specific pili
and fimbriae and slime production
especially in newborns whose immune
system were immature ( Kloos &
Bannerman 1994) .

Staphylococcus epidermidis
apparent to be the chief pathogenic
bacteria universally and responsible for

incidence of disease occurrence rates and
decrease percentages in newborns and
infants. These bacteria are represented as
the most publicity pathogens correlated
with bacteremia occurrence in newborns
(Hasson et al., 2002) .

Escherchia coli isolates represented
the most common cause of infection
among the gram negative bacteria and
this result agreed with many studies
indicated prevalence of this bacteria in
etiology of bacteremia in children and
infants ( Gomez et al.,2010; Ireghu et al.,
2006) .
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Table(2): Percentage of resistance and sensitive isolates of Staph. aureus

% Q %] w
%) w o S | = —~ _
55 ¢ | 7 iRzE 2 8 5| = =273
D S o = S 28 = pd =4 = = S &
32 =3 o 5 2 |10 o < (@) [ < Z ST
~ 8 - < g ® | O &3
Ampicillin AM ug 10 0) (5.88)2 (94.11)32
Amoxicillin-
AMC g 30 (0) (73.52)25 (26.47)9
clavulnicacid
co- CcoT 30 2.94)1) (14.7)5 (82.35)28
trimoxazol HO ' ' '
Cephalexin CE ug 30 (44.11)15 (52.94)18 (2.94)1
Cephatrixone Cph ug 30 (41.14)17 (55.88)9 (2.94)1
Amikacin AN ug 30 (26.47)14 (64.7)22 (8.82)3
Gentamycin GN ug 10 (11.76)4 (82.35)28 (5.88)2
Ciprofloxacin Cip ug 5 (26.47)4 (64.7)22 (8.82)3
Erythromycin Er ug 15 (67.64)23 (20.58)7 (11.76)4
Vancomycin VA ug 30 (52.94)18 (32.35)11 (14.7)5
Tobramycin TO ug 10 (32.35)11 (55.88)19 (11.76)4
Clindamycin DA ug 2 (41.17)14 (55.88)19 (2.94)1
The antibacterial potency and the isolates showed the same

spectrum for 12 selected antimicrobial
against the isolated Staphylococcus
aureus from bacteremia in infants are
summarized in table 2. The isolates
revealed high resistance rates toward
ampicillin and co-trimoxazol whereas the
strains susceptibility to many antibiotics
such as gentamycin , amoxillin-
clavulnicacid , amikacin, ciprofloxacin

susceptibility rate against three antibiotic
(cephatrixone, clindamycin, tobramycin)
at percentage (55.88)% .

The risk of raising resistance to
antibiotics consider significant problem
to the health care centers and to
community hygiene after 60 years of
irrational and incorrect uses of penicillin
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antibiotics in health care centers, raising
rate of antibiotic resistance among
bacterial strains which leads to decrease
the benefit of antibiotics administration
for treatment of bacterial infections
especially in hospitals ( NNIS,2004) .

Bacteria become resistance to
antibiotics through the development of
specific defense mechanisms which
render the antibiotic ineffective like
preventing the antibiotic from binding
with and entering the cell , or pumping it
out of the cell after entrance , producing
enzymes that inactivate the antibiotics
(i.e., B -lactamases 6 aminoglycosides
modifying enzymes),altering the internal
binding (target) sites of the antibiotics
[i.e,alteration in the PBPs or ribosomal
proteins] (Willey et al., 2011) . Some of
these mechanisms can be transmitted to
other cells through conjugation, which
increase the dissemination of antibiotic
resistance between bacterial pathogens
(Philippon et al., 2002) .

The prevalence of Staph.aureus
bacteremia in hospital and communities
has abstractly developed during the
elapsed decenniums(  Steinberg et
al.,1996) . With the arising of methicillin
resistance, Staph.aureus has againd

more interest as bacteremia including
methicillin-resistance Staph.aureus
(MRSA)are predisposing for high levels
of health care center disbursements (
Abramson et al., 1999).the raising
incidence of antibiotic  resistance
responsible  for casing of earnest
attention, commanding an international
proposal to its administering. The world
health organization and the European
commission  have apprehend the
significance of monographing the rising
and deciding of resistance and the
requirement for application of restriction
approaches  (Williams & Heymann.,
1998).

Staph.aureus has increasly acquired
resistance to several antibiotics which
used in recurrence cases . The common
notable pattern of this projecting is
methicillin-resistant Staph.aureus ( Oteo
et al., 2004) .

Early routine blood culture and
antimicrobial sensitivity tests in neonates
at risk of bacteremia is away to cut the
emergence of multi-drug  resistant
bacteria and to provide the effective
treatment at short period of time before
expansion of infection.
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It is quite obvious from the results
presented in this study that there is a high
level of multi-drug resistance among
Staph.aureus isolated from infants
suffering from bacteremia in Mosul city
Iraqg.

Uncontrolled and irrational usage of
antimicrobials is definitely one of the
major causes of the emergence of multi-
drug resistant  bacteria  especially
Staphylococcus aureus bacteria ,as it is
known to have several resistance
mechanisms,  whether  they are
chromosomal or plasmid-mediated.

References

Abramson M.A., Bronstein M.Z.,0Oden
M.A., et al (1999). nosocomial
methicillin-resistant and
methicillin-susceptible
Staphylococcus aureus primary
bacteremia? Infec control hosp
epidemiol.20:408-411.

Ali M.E. Hussein A. and Owa
JA.(1994). An etiology of
neonatal septicaemia in qatif,
Saudi Arabia. Early Child Dev
Care.98:31-38.

Baraff L.J., Bass J.W., Fleisher G.R. et
al.(1993). Practice guideline for
the management of infants and
children 0 to 36 months of age
with  fever without source.
Pediatrics .92:1-12.

Brooks,G.F.; Carrol K.C.; Butel, J.S. and
Morse S.A. (2007). Jawetz,
Melnick and Adelberg's Medical
Micribiology.24".  McGraw-Hill
companies.

Fadero F.F., Aboderin A.O.,Onigbinde
M.O.and Ako-Nai
A.K.(2007).Bacterial pathogens
and Antibiotic  Sensitivity in
Neonatal Septicaemia at the

Ladoke  Akintola  University
Teaching
Hospital,(LTH),Osogbo,South
Nigeria Inter

J.Tropic.Medi.2(1):21-24.

Gomez B., Mintegi S., Benito J,,
Egireutsn  A.Garcia  D.and
Astobiza E.(2010).Blood culture
and bacteremia predictors in
infants less than three months of
age with fever without source.
Pediatr Infec Dis.J. 29(1):43-47.

-2934-



Journal of Basic Education college, Vol. (16) , No. (1), 2019

Hasson S.O., Naher H.S.and AL-Mrzoq
J.M.(2002).Gram-positive
Bacteremia in Febrile children
under Two vyears of age in
Babylon province.

Iregbu K.C.,Olufumilayo  Y.E.and
Iretiola B.B.(2006).Bacterial
profile of neonatal septicaemia in
tertiary hospital in  Nigeria.
Afr.Health .Sci.6:151-154.

Ishimine P.(2006).Fever without source
in children 0 to 36 months of
age. Pediatr  Cli. North
Am.53:167-194,

Kloos W.E.and Bannerman
T.L.(1994).Update on clinical
significance of CoNS. Clinical
Microbiology Review.7:117-140.

Lindasy E.(1985). The epidemiology of
perinatal mortality World health
statistics quarterly .38:289-301.

Mahapatra A., and Ghosh S.K. (2002).

Enterbacter cloacae A
predominant pathogen in neonatal
Septicaemia  .Indian  J.Med.

Microbiol. 20:110-112.

Massin M.M., Montesanti J., and
Gerared P. (2006).Spectrum and
frequency of illness
presenting to a pediatric
emergency department. Acta Clin
Belg. 61:161-165.

Murray P.R., Baron E.J.O.,Jorgensen
T.H.,Pfaller M.A.and Yolken
R.H.(2003).Manual of Clinical
Microbiology 8" Ed.,

Washington DC.ASM  Press
.1:56-66.

National Nosocomial infection
surveillance  system.  (NNIS)

system report, data summary
from January 1992 through June
2004.Am J infect control 2004,
32:70-85.

Nwadioha S.I.,Nwokedi E.O.P.,Kashibu
E..Odimayo M.S.and Okwori
E.E(2009).A review of bacterial
isolates in blood cultures of
children with suspected
Septicaemia in a nigerian tertiary
hospital .African J.Microbiol.Res.
4(4):222-225.

Oteo J.,BaqgaeroF.,Vindel A.and
Camposj.(2004).antibiotic

-2935-



Dr.Shaker G. Gargees and Ahmed Y. Saeed: Determination of Bacteria ...

resistance in 3113 blood isolates
of Staphylococcus aureus in 40
spanish hospitals participating in
the  European  antimicrobial
resistance surveillance system
(2000-2002) .

Philippon,A;Arlet G.and Jacoby
G.A.(2002).Plasmid  ampc-type
B-lactamases Antimicrob.agents
chemother,46:1-11

Shams AL-Deen A.E.(2001).

Bacteriological study on causes

of bacteremia in children

.M.Sc.thesis.College of Science,

Kufa University.

Steinberg. J. P ., Clarkc. C., Hackman
B.O. (1996). Nosocomial and
community - acquired
Staphylococcas aureus
bacteremias from 1980 to
1993:impact of intravascular
devices and methicillin-
resistance. Clin. Infec.
Dis.1996;23:255-259

Stoll B.J.,Hansen N.,Fanaroff
A.A.(2002).Late-onest sepsis in

very low birth weight
neonates.Pediatrics.110:285-291.

Vergnano S., Sharland M., Kazembe P.
(2005).  Neonatal  Sepsis:An
international perspective. Arch.
Dis.Child.(Fetal Neonatal
ED).90:220-224.

Willey J.M.; Sherwood L.M. and
(2011).
Prescott’s Microbiology 8" ed.
McGraw.  Hill
Edition.

Woolverton C.J.

International

Williams R.J. and Heymann D.L.(1998).
Containment of antimicrobial
resistance  Science 279,1153-
1154.

-2936-



