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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 
[I/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 

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 
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Frequency N %

Gender
Male 41 71.9%
Female 16 28.1%

Age Group
Infants (< 1 year) 16 28.1%
Children (1-5 years) 36 63.2%
Children (>5 years) 5 8.8%

Hb Level
Normal 14 24.6%
Low 42 73.7%
High 1 1.8%

Vaccination Vaccinated 46 80.7%
Not vaccinated 11 19.3%

S/R Sensitive 41 71.9%
Resistant 16 28.1%

Drug Resistance (DR)
No DR 4 7.1%
Single DR 37 66.1%
Multiple DR 15 26.8%

Pt. Outcome Improved 41 71.9%
Not improved 16 28.1%

Table 1. Description of the study sample characteristics.

Drug Resistance (DR)
       No DR Single DR Multiple DR P valueFreq. N % Freq. N % Freq. N %

Gender Male 4 9.8% 28 68.3% 9 22% 0.233Female 0 0% 9 60% 6 40%

Age Group
Infants (< 1 year) 0 0% 13 86.7% 2 13.3%

0.259Children (1-5 years) 3 8.3% 21 58.3% 12 33.3%
Children (>5 years) 1 20% 3 60% 1 20.0%

Hb Level
Normal 2 14.3% 9 64.3% 3 21.4%

0.004*Low 1 2.4% 28 68.3% 12 29.3%
High 1 100% 0 0% 0 0%

Vaccination Vaccinated 4 8.7% 37 80.4% 5 10.9% 0.001*Not vaccinated 0 0% 0 0% 10 100%

Pt. Outcome Improved 4 9.8% 37 90.2% 0 0% 0.001*Not improved 0 0% 0 0% 15 100%
*P value is significant < 0.05

Table 2. Distribution of study sample characteristics according to Drug resistance status.

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

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 

Figure 2. Distribution of study sample according to gender.

Figure 3. Distribution of study sample according to vaccination.

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