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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background and objectives: Bacterial meningitis is a
common serious infectious diseases in children with tough
therapy due to resistance to commonly indicated antibacterial
therapy. We sought to characterize the bacterial resistance
spectrum of Bacterial meningitis in Iraqi pediatric patients.

Methods: Fifty-seven patients' CSF (cerebrospinal fluid)
microbiological data were reviewed before enrollment of
children (less than 4 years old), Gram-stain identification,
white blood cells, protein, and glucose assays, and growing
the bacterial pathogen from CSF or blood samples. A probable
case of bacterial meningitis was determined by leukocytosis
(> 100 cells/mm 3), turbidity, decreased glucose (< 40 mg/dl),
and raised protein levels (> 100 mg/dl), which provided enough
evidence to start antibiotic regimen.

Results: Three quarters of the patients diagnosed with
meningitis 71.9 % were males, although there was no significant
association neither between gender nor age group and drug
resistance. There was a significant association between the
level of hemoglobin (low level of Hb) and drug resistance
(single 68.3%, multiple 29.3%, P value 0.004). Also, there was
a significant association between vaccination (unvaccinated
patient) and drug resistance (multiple drug resistance) (100%,
P value 0.001).

Conclusion: This study offers valuable new insights into
the characteristics and prognoses of individuals with varying
degrees of therapy resistance.

Key words. Antibacterial resistance, meningitis, leukocytosis,
turbidity, glucose.

Introduction.

About 25% of individuals with bacterial meningitis, a serious
infectious situation that affects newborns, have increased
bloodstream inflammatory markers and aberrant cerebrospinal
fluid (CSF) characteristics. Of the bacterial meningitis patients
who stay alive, up to 24% experience permanent neurological
aftereffects include localized neurological impairments or
hearing loss [1]. Additionally, the likelihood of impairment
varies from 20% to 50%, and the death rate of newborn bacterial
meningitis varies from 10% in high-income countries to 58% in
low-income countries [2-4]. It has been noted that in contrast
to newborns in the second month of their existence, feverish
neonates have a higher incidence of bacterial meningitis [5].
Considering the high case fatality rate associated with the
incidence of bacterial meningitis in newborn babies, Priority
must be given to preventative measures and suggestions meant
to improve early management of cases [6]. Adverse drug
reactions (ADRs), which are linked to high rates of mortality
and morbidity added to longer hospitalizations, are strongly
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correlated with the use of antibiotics. Up to 40.9% of ADRs
are caused by antibiotic use. Twenty percent (298/1488) of
the patients in a previous trial have at least one antibiotic-
associated adverse drug reaction [7-9]. Regretfully, it may
result in newborn patients requiring extra medication [10,11].
Conversely, antibiotics are necessary for treating infectious
diseases and are generally effective at rapidly sterilising
bloodstream and CSF. In addition, course of treatment for
bacterial meningitis is extremely lengthy. The age and immune
system state of the patient affect the dispersion of infections.
The predominant pathogens of neonatal blood monocytosis
have been identified to include Escherichia coli (E. coli),
coagulase-negative staphylococci and group B Streptococcus
(GBS) [12,13]. Recommended antibiotic duration varies
according on the pathogenic bacteria species. For instance,
medications for GBS or Listeria would be taken for 14-21 days,
Klebsiella pneumoniae or gram-negative bacteria for twenty-
one days, and coagulase-negative staphylococci for period of
21 days [14,15]. A few studies have shown that short antibiotic
treatment regimens—five days against ten days, seven days
versus ten days, ten days versus fourteen days, and so forth—
are potentially beneficial in the treatment of bacterial meningitis
in children and do so without raising the risk of neurological
side effects, infection recurrence, or mortality [16,17]. Yet, the
duration of antibiotics for bacterial meningitis in people with this
condition is not well established, and the best time of antibiotic
withdrawal is still up for debate since to the lack of clinical
research, especially for newborns with CSF culture-negative
meningitis. The general consensus characterizes an extremely
short antibiotic duration in this study as ending prescription
antibiotic treatment soon. More specifically, the antibiotics were
discontinued even if the CSF parameters continued abnormal
after over two weeks’ treatment if the neonates were clinically
sound or enhancing and have typical serological inflammatory
parameters (platelet count [PLT], immature/total neutrophil
[1/T], C-reactive protein [CRP], white blood cell count [WBCs],
and procalcitonin [PCT]) [18-20].

For many years, the topic of whether a suitable antibiotic
regimen given for less time during neonatal bacterial meningitis
treatment is just as effective as the suggested amount of time has
attracted increasing attention. The purpose of the study was to
evaluate and compare the efficacy of various antibiotic treatment
periods in neonatal bacterial meningitis. humans Meningitis
has been linked to a number of bacterial species. The three
main microorganisms that cause vaccine-preventable bacterial
meningitis are Streptococcus pneumoniae, Haemophilus
influenzae type b (Hib), and Neisseria meningitidis. A Gram-
positive diplococcus: S. pneumoniae, has been identified as a
primary cause of community-acquired meningitis outbreaks
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in the United States and Europe [21]. Meningitis can also be
brought on by the Gram-negative Coccobacillus Hib, especially
in young children [22]. Invasive meningococcal disease (IMD)
is a known severe medical condition of an encapsulated
Gram-negative diplococcus which is N. meningitidis [23].
N. meningitidis ability to enter sterile tissues, such as the
meninges, bloodstream, and important organs, as well as
Infiltrate the nasopharyngeal mucosal surface, is what causes
IMD. Clinically, meningococcal meningitis or septicemia are
the most common presentations of IMD. These conditions
advance quickly, resulting in mortality in ten to fifteen percent of
cases or permanent disability in 20% of patients that survive [24].

Due to poor vaccination rates and inadequate resources for
prompt diagnosis and treatment, bacterial meningitis and IMD
outbreaks can have particularly devastating impacts on people
with lower incomes groups. In the Eastern Mediterranean
region, epidemiological studies on N. meningitidis infections
were scarce. A single publication from Iraq in 2013 reported
two cases of N. meningitidis in Baghdad [25]. An analysis
Understanding the meningococcal meningitis epidemiology
patterns in Iraq was necessary in light of the significant changes
in the country's demographic and socioeconomic landscape in
recent years. This was especially true given the rise in religious
mass gatherings, which has been linked to a higher risk of IMD
outbreaks [26]. The Iraqi Ministry of Health states that although
the government requires proof of a quadrivalent vaccination
before leaving endemic countries, certain disease serotypes are
not taken into account by this requirement, nor is it applicable
to Iraqis or visitors from neighboring countries, many of whom
attend the country's yearly mass gatherings [27]. For these
reasons, we set out to investigate meningococcal meningitis in
Iraq through a prospective surveillance research. The findings
of our study, conducted between June 2018 and May 2020,
are presented here. They emphasize the causal agents that
trigger bacterial meningitis among Iraqi patients, the most
common serogroups of N. meningitidis, and related clinical
characteristics.

Materials and Methods.

Participating Hospitals and Study design: This survey was
conducted retrospectively at the Central Teaching Hospital of
Pediatrics in Baghdad, Iraq, from June 2018 and May 2020,
and it was based on the diagnosis of bacterial meningitis by
cerebrospinal fluid (CSF) culture. The major hospitals in the area
offering pediatric care, health advice, and other clinical services
was this one. This facility is equipped with sufficient resources
and skilled professionals to perform antibiotic susceptibility
testing and bacterial culture.

Study population: Fifty-seven patients' CSF microbiological
data were reviewed before enrollment of children (less than 4
years old) with bacterial meningitis was conducted. According
to the World Health Organization's (WHO) case criteria, patients
with clinical symptoms and +ve CSF culture were classified
with proven meningitis [28]. According to attending physicians
thorough evaluation, antibiotic treatments were administered
to all eligible patients against the target CSF bacterial isolates
[29]. Both fungal meningitis and tuberculous meningitis met the
exclusion criteria. The current study did not include duplicate
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isolates from the same child when they were in the hospital.
The recruited patients' gender, year of birth, hemoglobin level
(Hb), date of collecting samples, forms of antibiotic treatment,
and resistance to antimicrobial treatment were all gathered by
locally trained researchers.

Specimen Collection and Confirmed Diagnosis: Upon arrival at
the hospital, specimens from CSF were obtained from the study
participants. Serum samples were taken in the rare instances
where subjects reject to give a CSF samples. Two samples were
taken from each patient in order to prevent treatment delays
due to PCR testing limitation in the Central Teaching Hospital
of Pediatrics at the study time. The first sample was processed
on-site in accordance with standard laboratory examination
procedures, which included CSF examination, Gram-stain
identification, white blood cells, protein, and glucose assays,
and growing the bacterial pathogen from CSF or blood samples.
A probable case of bacterial meningitis was determined by
leukocytosis (> 100 cells/mm 3), turbidity, decreased glucose
(< 40 mg/dl), and raised protein levels (> 100 mg/dl), which
provided enough evidence to start antibiotic regimen. The
remaining sample was transferred to the Central Public Health
Laboratory (CPHL) for subtyping the N. meningitidis-positive
specimens and RT-PCR testing for S. pneumoniae, Hib, and N.
meningitidis.

Ethical considerations: The Iraqi Ministry of Health granted
ethical approval for this research. Written consent was not
required because specimen collection is anonymous. In
compliance with the ministry's standard procedures, verbal
informed consent was acquired from the parents of child
participants for the collection of CSF and serum; serum was
collected in the event that participants or parents or guardians
declined lumbar puncture. The gathered information was coded
and kept safe in a database. It was explained to the volunteers
that no personal information would be shared.

Results.

Fifty-seven patients with suspected meningitis were admitted
to the Central Teaching Hospital of Pediatrics in Iraq / Baghdad
from September 2017 to February 2018. Their ages ranged from
4 months to 7 years. Of the total suspected cases, (16 cases)
28.1 % were infants less than 1-year-old, while (36 cases) 63.2
% were children between 1 and 5 years, and (5 cases) 8.8 %
were aged greater than 5 years as shown in table 1 and figure
1, (41 cases) 71.9 % were male patients, and (16 cases) 28.1 %
were female as shown in table 1 and figure 2. Of the suspected
cases, (14 cases) 24.6 % have normal hemoglobin (Hb) level,
(42 cases) 73.7% suffered from low Hb, and (1 case) 1.8%
have high Hb level. (46 cases) 80.7% were vaccinated while
(11 cases) 19.3% were not vaccinated as shown in table 1 and
figure 3. Sensitive cultures where (41) 71.9% while resistant
cultures were (16) 28.1%. Of the suspected cases, only (4 cases)
7.1 % were with no drug resistance (DR), (37 cases) 66.1% have
single DR, and (15 cases) 26.8% have Multiple DR as shown in
table 1 and figure 4. (41 cases) 71.9% were improved while (16
cases) 28.1% were not.

Almost three quarters of the patients diagnosed with
meningitis 71.9 % were males, although there was no significant
association neither between gender nor age group and drug



Table 1. Description of the study sample characteristics.

Frequency N %
Male 41 71.9%
S Female 16 28.1%
Infants (< 1 year) 16 28.1%
Age Group Children (1-5 years) 36 63.2%
Children (>5 years) 5 8.8%
Normal 14 24.6%
Hb Level Low 42 73.7%
High 1 1.8%
Vaccination Vaccinated 46 80.7%
accmnatio Not vaccinated 11 19.3%
Sensitive 41 71.9%
SR Resistant 16 28.1%
No DR 4 7.1%
Drug Resistance (DR) Single DR 37 66.1%
Multiple DR 15 26.8%
Improved 41 71.9%
Pt. Outcome Not improved 16 28.1%
Table 2. Distribution of study sample characteristics according to Drug resistance status.
Drug Resistance (DR)
No DR Single DR Multiple DR P value
Freq N % Freq. N % Freq. N %
Male 4 9.8% 28 68.3% 9 22%
0.233
Gender Female 0 0% 9 60% 6 40%
Infants (< 1 year) 0 0% 13 86.7% 2 13.3%
Age Group Children (1-5 years) 3 8.3% 21 58.3% 12 33.3% 0.259
Children (>5 years) |1 20% 3 60% 20.0% '
Normal 2 14.3% 9 64.3% 3 21.4%
Hb Level Low 1 2.4% 28 68.3% 12 29.3% 0.004*
High 1 100% 0 0% 0 0% '
Vaccinated 4 8.7% 37 80.4% 5 10.9%
inati 0.001*
Vaceination Not vaccinated 0 0% 0 0% 10 100%
Improved 4 9.8% 37 90.2% 0 0%
. 0.001*
Pt. Outcome Not improved 0 0% 0 0% 15 100%
*P value is significant < 0.05
Age Group
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W nfants(< 1 year)
M children(15 years)
M children(>5 years)

Figure 1. Distribution of study sample according to age group.




Gender

W male
Memale

Figure 2. Distribution of study sample according to gender.

Vaccination

M vaccinated
M not vaccinated

Figure 3. Distribution of study sample according to vaccination.

Percent

no DR single DR

Multiple DR

Drug Resistance

Figure 4. Distribution of study sample according to drug resistance.

resistance. There was a significant association between the
level of hemoglobin (low level of Hb) and drug resistance
(single 68.3%, multiple 29.3%, P value 0.004). Also there was
a significant association between vaccination (unvaccinated
patient) and drug resistance (multiple drug resistance) (100%,
P value 0.001). The association between patient outcome (not
improved patient) and multiple drug resistance was significant
(100%, P value 0.001) as shown in table 2.

Discussion.

We studied meningitis in Iraq that could have been prevented
by vaccination. It shown that bacterial meningitis is widespread
throughout the nation and affects a sizable population. Our
findings indicate that most of the sample were males (71.9%),
but gender did not show a significant impact on drug resistance
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status. Additionally, it shown that age affected the etiological
distribution, which was more common in children. Compared
to infants and children older than five years old, children
between the ages of one and five years old have higher odds
of developing meningococcal meningitis. However, age did not
significantly correlate with drug resistance, suggesting that drug
resistance is not age-specific in this sample (p = 0.259). The
CDC's recommendations that children receive meningococcal
vaccinations reinforce the necessity for childhood meningitis
immunization [30].

Our results also revealed that high proportion of patients have
low Hb levels (73.7%). Importantly, low Hb was significantly
associated with both single and multiple drug resistance. This
suggests that patients with anemia might be more susceptible
to meningitis and the result was significant (P value < 0.05).
A significant majority of patients were vaccinated (80.7%).
Crucially, all patients with multiple drug resistance were not
vaccinated, indicating a strong protective effect of vaccination
against meningitis. The PCV13 and PPSV23 pneumococcal
vaccines are two vaccines that target S. pneumonia [31];
however, they don't at present included in Iraqi vaccination
programs because of financial constraints and the absence of
current information on incidence rates at the time this study
was conducted. However, given the higher death rate of Hib
between youngsters [32], nationwide vaccination campaigns by
the Iraqi Ministry of Health, which began in 2012 [33], may be
the reason regarding the seeming rarity of Hib infections.

Our results showed higher proportion of cultures were sensitive
(71.9%), but 28.1% showed resistance, which highlights the
prevalence of antibiotic resistance in the sample (P value <
0.05). Most patients exhibited single drug resistance (66.1%),
but multiple drug resistance was also notable (26.8%). The
distribution suggests a significant presence of drug-resistant
meningitis within the population studied Because pneumococcal
meningitis is becoming more resistant to numerous antibiotic
categories, it presents unique public health challenges [34].
Furthermore, the majority of patients (71.9%) showed
enhancement, according to our study; nevertheless, combined
medication resistance was significantly associated with patients'
failure to show recovery. This suggests that a significant element
affecting a patient's ability to recover is resistance to drugs.

Additionally, data collection on patients' long-term mortality
and morbidity may help further study attempts by providing
important awareness into the prognosis of meningitis among
Iraqi children. The study offered more proof that improved
infectious disease detection is required in low- and middle-
income countries. Finally, our results provide some new
awareness into the epidemiology of meningitis among Iraqi
children. It will be advantageous for public health experts to
have a deeper understanding of the prevalence and etiology of
meningitis in Iraq when they are setting priorities for programs
designed to stop the disease's spread.

Conclusion.

This study offers valuable new insights into the characteristics

and prognoses of individuals with varying degrees of therapy

resistance. Low hemoglobin levels, vaccination status, and
increasing treatment resistance are strongly correlated and



are associated with worse patient outcomes. The need of
vaccination and hemoglobin level control in the management
of meningitis is demonstrated by these findings. Future research
endeavors should examine strategies to mitigate the impact
of drug resistance, focusing specifically on vaccinations and
anemia treatment as preventative measures.

REFERENCES

1. Hasbun R. Progress and challenges in bacterial meningitis: a
review. Jama. 2022;328:2147-54.

2. Trotter CL, Lingani C, Fernandez K, et al. Impact of
MenAfriVac in nine countries of the African meningitis belt,
2010-15: an analysis of surveillance data. The Lancet infectious
diseases. 2017;17:867-72.

3. Baud O, Aujard Y. Neonatal bacterial meningitis. Handb Clin
Neurol. 2013;112:1109-1113.

4. Furyk JS, Swann O, Molyneux E. Systematic review:
neonatal meningitis in the developing world. Trop Med Int
Health. 2011;16:672-679.

5.Biondi EA, Lee B, Ralston SL, et al. Prevalence of bacteremia
and bacterial meningitis in febrile neonates and infants in the
second month of life: a systematic review and meta-analysis.
JAMA Network Open. 2019;2:¢190874.

6. Okike IO, Johnson AP, Henderson KL, et al. Incidence,
etiology, and outcome of bacterial meningitis in infants aged<
90 days in the United kingdom and Republic of Ireland:
prospective, enhanced, national population-based surveillance.
Clinical Infectious Diseases. 2014;59:e150-7.

7. Classen DC, Pestotnik SL, Evans RS, et al. Adverse drug
events in hospitalized patients: excess length of stay, extra
costs, and attributable mortality. Jama. 1997;277:301-6.

8. Geer MI, Koul PA, Tanki SA, etal. Frequency, types, severity,
preventability and costs of Adverse Drug Reactions at a tertiary
care hospital. J] Pharmacol Toxicol Methods. 2016;81:323-334.
9. Tamma PD, Avdic E, Li DX, et al. Association of adverse
events with antibiotic use in hospitalized patients. JAMA Intern
Med. 2017;177:1308-1315.

10. Pratico AD, Longo L, Mansueto S, et al. Off-label use of
drugs and adverse drug reactions in pediatric units: a prospective,
multicenter study. Current drug safety. 2018;13:200-7.

11. Cuzzolin L, Agostino R. Off-label and unlicensed drug
treatments in Neonatal Intensive Care Units: an Italian
multicenter study. Eur J Clin Pharmacol. 2016;72:117-123.

12. Zhao Z, Yu JL, Zhang HB, et al. Five-year multicenter study
of clinical tests of neonatal purulent meningitis. Clin Pediatr.
2018;57:389-397.

13. Xu M, Hu L, Huang H, et al. Etiology and clinical features
of full-term neonatal bacterial meningitis: a multicenter
retrospective cohort study. Frontiers in pediatrics. 2019;7:31.
14. McMullan BJ, Andresen D, Blyth CC, et al. Antibiotic
duration and timing of the switch from intravenous to oral
route for bacterial infections in children: systematic review and
guidelines. The Lancet Infectious Diseases. 2016;16:¢139-52.
15. van Ettekoven CN, van de Beek D, Brouwer MC. Update
on community-acquired bacterial meningitis: guidance and
challenges. Clin Microbiol Infect. 2017;23:601-606.

42

16. Mussema A, Admasu D, Bawore S, et al. Bacterial profile,
antimicrobial resistance, and factors associated with urinary
tract infection among pregnant women at hosanna town
health facilities, central ethiopia. Georgian Medical News.
2023;342:113-21.

17. Vaswani ND, Gupta N, Yadav R, et al. Seven versus ten days’
antibiotics course for acute pyogenic meningitis in children: a
randomized controlled trial. Indian J Pediatr. 2021;88:246-251.
18. Karageorgopoulos DE, Valkimadi PE, Kapaskelis A, et al.
Short versus long duration of antibiotic therapy for bacterial
meningitis: a meta-analysis of randomized controlled trials in
children. Arch Dis Child. 2009;94:607-614.

19. Molyneux E, Nizami SQ, Saha S, et al. 5 versus 10 days of
treatment with ceftriaxone for bacterial meningitis in children:
a double-blind randomised equivalence study. The Lancet.
2011;377:1837-45.

20. Mathur NB, Kharod P, Kumar S. Evaluation of duration of
antibiotic therapy in neonatal bacterial meningitis: a randomized
controlled trial. J Trop Pediatr. 2015;61:119-125.

21. Mook-Kanamori BB, GeldhoffM, van der Poll T, et al.
Pathogenesis and pathophysiology of pneumococcal meningitis.
Clin Microbiol Rev 2011;24:557-591.

22. Khattak ZE, Anjum F. Haemophilus influenzae. FL:
Treasure Island; 2021.

23. Cohn A, MacNeil J. The changing epidemiology of
meningococcal disease. Infect Dis Clin. 2015;29:667-77.

24, Parikh SR, Campbell H, Bettinger JA, et al. The everchanging
epidemiology of meningococcal disease worldwide and
the potential for prevention through vaccination. Journal of
Infection. 2020;81:483-498.

25. Razak A, Al-Mathkhury H, Jasim K, et al. Prevalence
of Neisseria meningitidis in Iraqi children presented with
meningitis. Int J Sci Technol. 2013;8:62-66.

26. Muttalif AR, Presa J V, Haridy H, et al. Incidence and
prevention of invasive meningococcal disease in global mass
gathering events. Infect Dis Ther. 2019;8:569-579.

27. The Ministry of Health of Iraq. Expanded program of
immunization in Iraq —annual report 2019. 2019.

28. World Health Organization. Standard operating procedures
for enhanced meningitis surveillance in Africa. 2009.

29. Hossain B, Islam MS, Rahman A, et al. Understanding
bacterial isolates in blood culture and approaches used to define
bacteria as contaminants: a literature review. The Pediatric
infectious disease journal. 2016;35:S45-51.

30. Robinson CL, Bernstein H, Romero JR, et al. Advisory
Committee on Immunization Practices recommended
immunization schedule for children and adolescents aged 18
years or younger —United States. MMWR Morb Mortal Wkly
Rep. 2019;68:112-114.

31. Shapiro ED, Berg AT, Austrian R, et al. The protective
efficacy of polyvalent pneumococcal polysaccharide vaccine.
New England Journal of Medicine. 1991;325:1453-1460.

32. Al-Sanouri T, Mahdi S, Khader IA, et al. The epidemiology
of meningococcal meningitis: multicenter, hospital-based
surveillance of meningococcal meningitis in Iraq. IJID regions.
2021;1:100-106.



33.HausdorffWP,HajjehR,Al-MazrouA,etal. Theepidemiology =~ 34. Peyrani P, Mandell L, Torres A, et al. The burden of
of pneumococcal, meningococcal, and Haemophilus disease in ~ community-acquired bacterial pneumonia in the era of antibiotic
the Middle East and North Africa (MENA) region —current  resistance. Expert Rev Respir Med. 2019;13:139-152.

status and needs. Vaccine. 2007;25:1935-1944.

43



	Title

