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ABSTRACT 
 

Background: Neonatal sepsis is one of the commonest causes of neonatal mortality in the 

developing world.  There is a continuous change in the patterns of microbial flora and their 

antimicrobial susceptibility. The aim of this study was to determine the microbial agents 

causing neonatal sepsis, the susceptibility of these microorganisms to the commonly used 

antimicrobial agents at Hevi Hospital and to compare the causative agents during the last four 

years. 

Methods:A retrospective study was conducted over a period of four years. From the recorded 

data of archives of Hevi Teaching Hospital from 2014 till 2017, a total of 1058 blood cultures 

were taken. The positive and negative cultures were 536 and 522 respectively. From the 

positive cultures, 555 pathogens were isolated. 

Results: The present study revealed that the female to male ratio for neonatal sepsis was 

1.5:1 and the most common microorganisms isolated were Coagulase-Negative 

Staphylococci  consisting (58.5%) of cases; followed by  Staphylococcus aureus  (16.6%) 

and   Escherichia coli (7.6%). The higher percentage of neonatal sepsis (30%) was recorded 

in 2017. There is no statistical significant difference regarding the causative microorganism 

for the early and late neonatal sepsis except for the Enterococcus species; with their highest 

percentage among late neonatal sepsis.  

Conclusions: This study revealed that resistance against many commonly used antibiotics 

have been increased which limits the options for treating of neonatal sepsis. This is resulted 

from uncontrolled use of the antibiotics and lack of policies and guidelines for their use in 

public health.  
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eonatal sepsis is a serious infection 

that occurs in infants in their first 28 

days of life and is a leading cause of 

morbidity and mortality of newborns. It is 

considered be a cause of 26% of all 

neonatal deaths worldwide1,2 .The 

Incidence of neonatal sepsis varies from 

one country to other but 

is more common in developing countries, 

where it is responsible for about 30-50% 

of the total of neonatal deaths3,4. It 

comprises a several systemic infections of 

the newborns including septicemia, 

osteomyelitis, meningitis, pneumonia and 

arthritis5,6. 

Depending on the time of starting of the 

infection, neonatal sepsis has been 

categorized into early-onset sepsis (EOS) 

and late-onset sepsis (LOS). Sepsis that 
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occurs in the first three days of life called 

EOS and is often transmitted by vertical 

transmission from mothers to infants 

during the intra-partum period7. While 

LOS defined as infection occurring after 

72 hours of birth; due to transmission of 

infection from neonatal intensive care. 

EOS in term newborns are mainly caused 

by Group B Streptococci; however Gram-

negative bacteria are not rare. A 

combination of benzyl penicillin and 

intravenous gentamicin are most 

commonly used as a guideline in 125 UK 

hospitals8.  Most cases of LOS are 

attributable to Group B Streptococci and 

Staphylococcus species, while gram 

negative microorganisms (Klebsiella spp 

and Escherichia coli) are responsible for 

about one third of cases9. 

Early detection and correct management of 

neonatal sepsis by good care and rational 

antimicrobial can decrease mortality rate 

from this disease10. 

Antimicrobial resistance recently 

considered as a major problem worldwide, 

about half of the microorganisms that 

cause severe neonatal bacterial infections 

reported to be resistant to the first-line 

(ampicillin or penicillin, and gentamicin) 

and to second-line (third-generation 

cephalosporins) treatments that the WHO 

has been recommended11. The first 

estimation of neonatal deaths due to the 

neonatal sepsis that results from the 

antimicrobial resistance was published in 

201612. 

This study was conducted to detect the 

bacterial agents causing neonatal sepsis 

(early and late), to determine the 

antimicrobial susceptibility patterns of the 

bacterial isolates and to assess the 

available choices for empirical 

antimicrobial therapy in patients with 

neonatal sepsis. 

 

PATIENTS AND METHODS 

The antibacterial susceptibility and 

microbiological data of this study has been 

obtained from the records of the 

Microbiology laboratory of Hevi Pediatric 

Teaching Hospital. A retrospective survey 

study was carried out by taking the records 

of patients that revealed positive bacterial 

blood cultures and their antibacterial 

susceptibility results from archives for a 

period of four years (2014, 2015, 2016 and 

2017). A total of 1058 blood cultures were 

recorded. The positive cultures and 

negative cultures were 536 and 522 

respectively. From the positive cultures 

555 pathogens were isolated. Neonates age 

less than 8 days were considered as EOS 

and those aged 8-90 days wereLOS13. 

The cultures were conducted by collecting 

blood (1-3ml) in blood culture bottles 

specific to BacT Alert instrument or in 

specific bottles manufactured for manual 

incubation and were incubated for 5 days. 

Few drops from culture positive bottles 

were collected by sterile needles and 

further streaked on media agar plates 

(blood, chocolate and MacConkey) and 

incubated for 24h. The isolated bacteria 

were identified based on their colony 

morphology, culture characteristics and 

biochemical reactions. Antimicrobial 

susceptibility testing was performed on 

Muller-Hinton agar (except for 

streptococci which were performed on 

blood agar plate) using disk diffusion 

method (Kerby-Bauer disc diffusion) 

against different antimicrobial agents 

according to CLSI standards14. The 

antibiotic discs consisted of Penicillin, 

Ampicillin, Amoxicillin/ clavulanic acid, 

Piperacilin, Cephalothen, Cefixim, 

Cefotaxime, Ceftazidime, Amikacin, 

Gentamicin, Ciprofloxacin, Norfloxacin,  

Imipenem, Vancomycin, Erythromycin, 
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Azithromycin, clindamycin and 

Trimethiprim. 

 

STATISTICAL ANALYSES 

The data were coded, computerized and 

analyzed by SPSS for Windows, version 

22, identified by frequencies and 

percentages. Statistical significance was 

calculated using P value. P value less than 

0.05 was considered as a significant result. 

 

RESULTS 

Five hundred and thirty six cases (50.6%) 

out of 1058 their blood cultures yielded the 

growth of bacterial pathogen so confirmed 

as having neonatal sepsis. The total 

number of isolated bacterial 

microorganisms was 555; 125 (22.5%) 

from 2014, 134 (24.1%) from 2015, 128 

(23.1%) from 2016 and 168 (30 %) from 

2017 (Figure 1). Male constitute 329 (59 

%) and female 226 (41 %). Male to female 

ratio for neonatal sepsis was 1.5:1. 

The most common bacterial pathogen 

caused the neonatal sepsis during all of the 

four years was Coagulase-Negative 

Staphylococci consisting (58.5%) of cases; 

followed by Staphylococcus aureus 

(16.6%) and Escherichia coli (7.6%) 

(Figure 2). 

EOS constitute (30.8%) of cases. 

Coagulase-Negative Staphylococci was the 

commonest pathogen affecting both EOS 

and LOS with no significant difference (p 

value > 0.05). 

Escherichia coli was the highest among 

LOS, but without any significant 

difference (p value > 0.05). Enterococcus 

species was more in LOS with a 

significant difference (p value < 0.05), 

(Table 1). 

 

 
Figure 1: Percentage of Neonatal Sepsis During the Years 2014, 2015, 2016, and 2017 
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Figure 2: Percentages of the Isolated Microbial Pathogens 

Table 1: Distribution of Pathogenic Microbial Agents in Early and Late Onset Sepsis 

Microorganism 

Early NS 

(1-7days) 

n(%) 

Late NS 

(8-90 days) 

n (%) 

Total 

n(%) 
p- value 

Gram 

positive  

bacteria 

 

Staphylococcus aureus 27(15.9) 65(16.9) 92(16.6) >0.05 

Coagulase-Negative 

Staphylococci 
97(57.1) 228(59.2) 325(58.5) >0.05 

Enterococcus species 2(1.2) 21(5.5) 23(4.1) <0.05 

Bacillus  species 0 (0) 4(1) 4(0.7) >0.05 

Diphtheria species 0(0) 2(0.5) 2(0.4) >0.05 

Streptococcus agalactiae 1(0.6) 0(0) 1(0.2) >0.05 

Viridians streptococci 1(0.6) 0(0) 1(0.2) >0.05 

Gram 

negative 

bacteria 

Escherichia coli 16(9.4) 26(6.8) 42(7.6) >0.05 

Klebsiella species 15(8.8) 18(4.7) 33(5.9) >0.05 

Proteus species 6(3.5) 15(3.9) 21(3.8) >0.05 

Pseudomonas species 5(2.9) 3(0.8) 8(1.4) >0.05 

Brucella species 0(0) 2(0.5) 2(0.4) >0.05 

Fungi Candida species 0(0) 1(0.2) 1(0.2) >0.05 

Total  170(100) 385(100) 555(100)  

 

Coagulase-Negative Staphylococci, 

Staphylococcus aureus and Escherichia 

coli are more common among male than 

female (34.9% and 23.6%), (9.2% and 

7.4%) and (4.7 and 2.9) respectively; but 

without statistically significant difference 

(p value>0.05). On the other hand 

Klebsiella species are the highest among 

female (2.7% and 3.2%), this result was 

not significant statistically at p value >0.05 

(Table2). 

 

Table2: Distribution of Pathogenic Microbial Agents in Neonatal Sepsis According to Sex 

Microorganism 
Male 

n(%) 

Female 

n(%) 

Total 

n(%) 
P value 

Gram Coagulase-Negative Staphylococci 194(34.9) 131(23.6) 325(58.5) >0.05 
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positive 

bacteria 

 

Staphylococcus aureus 51(9.2) 41(7.4) 92(16.6) >0.05 

Viridians streptococci 1(0.2) 0(0) 1(0.2) >0.05 

Enterococcus species 13(2.3) 10(1.8) 23(4.1) >0.05 

diphtheria species 1(0.2) 1(0.2) 2(0.4) >0.05 

Streptococcus agalactiae 1(0.2) 0(0) 1(0.2) >0.05 

Bacillus  species 3(0.5) 1(0.2) 4(0.7) >0.05 

Proteus species 14(2.5) 7(1.3) 21(3.8) >0.05 

Gram 

negative 

bacteria 

Escherichia coli 26(4.7) 16(2.9) 42(7.6) >0.05 

Pseudomonas species 7(1.2) 1(0.2) 8(1.4) >0.05 

Brucella species 2(0.4) 0(0) 2(0.4) >0.05 

Klebsiella  species 15(2.7) 18(3.2) 33(5.9) >0.05 

Fungi Candida species 1(0.2) 0(0) 1(0.2) >0.05 

Total  329(59.2) 226(40.8) 555(100)  

Coagulase-Negative Staphylococci is the 

leading pathogen in all four years with a 

highest level in 2014 and 2016 (74.4% and 

56.8% respectively). Escherichia coli 

(15.4%) were more during 2015.  

Staphylococcus aureus (20.7%) and 

Enterococcus species (8.5%) were with 

their highest percentage in 2016. On other 

hand, Proteus bacteria (7.1%) and 

Klebsiella species (8.8 %)   were with a 

higher percentage in 2017 (Figure 3). 
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Figure 3: The Bacterial Pathogens Causing Neonatal Sepsis in 2014, 2015, 2016 And 2017 
 

Staphylococcus aureus was with high 

susceptibility to clindamycin, vancomycin, 

and Gentamicin (78.3%, 67.4% and 

47.8%). Coagulase-Negative 

Staphylococci is more susceptible for 

vancomycin and clindamycin (84% and 
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75.1%); Enterococcus species shows a 

high susceptibility to clindamycin (82.6%). 

While the gram negative bacteria 

Escherichia coli and Klebsiella species; 

both are highly susceptible to Imipenem 

(90.5% and 93.9%) respectively (Table 3). 

Table 3: Antimicrobial Susceptibility Results for The Main Bacterial Isolates in All Neonatal Septic Cases 

 

Antibiotic 
Micro-Organism 

Staphylococcus 

aureus 

[n=92](%) 

Coagulase-

Negative 

Staphylococci 

[n=325](%) 

Enterococcus 

species 

[n=23](%) 

Escherichia 

coli 

[n=42](%) 

Klebsiella 

species 

[n=33] (%) 

Penicillin 1.1 4.6 4.3 4.8 0 

Amoxicillin 
/clavulanic acid 

0 9.8 17.4 9.5 9.1 

Ampicillin 0 1.5 8.7 0 9.1 

Oxacillin 17.4 18.5 4.3 0 0 

 
Piperacillin 

0 0 8.7 0 0 

Cefixime 0 0.3 13 9.5 18.2 

Cephalothin 19.6 42.2 21.7 7 18.2 

Cefotaxime 1.1 0 0 4.8 26.1 

Erythromycin 5.4 5.8 4.3 0 0 

Azithromycin 2.2 3.4 8.7 0 0 

Amikacin 10.9 10.5 0 64.3 48.5 

Gentamicin   47.8 60.6 34.7 47.6 30.3 

Nalidixic acid 1.1 0.9 0 11.9 9.1 

Norfluxacin 1.1 0.9 0 12.4 0 

Imipenem 6.5 2 13 90.5 93.9 

Vancomycin 67.4 84 70 14.3 6.1 

Clindamycin 78.3 75.1 82.6 2.4 26.1 

Trimethoprim/ 
sulfamethoxacole 

1.1 2 0 14.3 18.1 

 

DISCUSSION  

The causative pathogens in neonatal sepsis 

differ from place to place and the 

frequency of the causative organisms 

various from hospitals to others at different 

time; which make certain  that there is a 

need for continuous looking out to the 

responsible organisms and their drug 

susceptibility pattern at a local level.  

Gram-positive bacteria were the main 

causative pathogens, with CoNS alone 

accountable for more than half of neonatal 

sepsis cases. This situation is differs from 

that in the developing countries, where 

CoNS have been shown to be at lower 

percentage15. CoNS have been recorded 

consistently as the main causative 

pathogens of LOS in the developed 

countries and also in Kuwait and other 

Asian countries16. Recently there is 

increasing in care of premature newborns, 

so those premature infants are extremely 

vulnerable to less virulent pathogens such 

as CoNS, which might have contributed to 

the pattern of LOS seen in the Arab states 

in the Gulf region17. Although CoNS have 

been detected as the most common 

causative organisms of LOS, they form 

part of the skin flora and are a common 

contaminant; distinguishing contamination 

http://en.wikipedia.org/wiki/Trimethoprim
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from true infection is very challenging. 

Increasing tendency of clinicians to 

interpret CoNS blood culture as an 

infection rather than a contamination; 

because of the increasing in the population 

of premature infants in recent years; can be 

a cause of the current increase in CoNS 

infections. A study performed in 5 

neonatal intensive care units (NICUs) in 

the following hospitals: Dubai Hospital 

and Tawam Hospital in the United Arab 

Emirates, Al Sabah Maternity Hospital in 

Kuwait, and King Abdulaziz Hospital and 

the Maternity and Children’s Hospital in 

Saudi Arabia determine nearly a similar 

finding18. 

The Second most common organism in 

this study was Staphylococcus aureus 

(16.6%). While another study conducted in 

Nigeria and in Nepal determines that the 

Staphylococcus aureusis the main 

causative pathogen of the neonatal 

sepsis2,4. This variation might be due to 

differences in the study methodology, 

environmental and host factors that exist. 

Regarding gender, at the present study, 

males were found to be with a higher 

prevalence of sepsis compared to the 

female. Other researchers in Nigeria19, 

Ethiopia20, Iraq21, and Indonesia22  

reported a similar finding. The higher 

prevalence of sepsis in males may be 

explained by the increased biological 

vulnerability of males to infection23. Male 

sex hormones, androgens, have been 

shown to be suppressive on cell-mediated 

immune responses. In contrast, female sex 

hormones exhibit protective effects which 

may contribute to the natural advantages of 

being a female under septic conditions. 

Thus, the hormonal status has to be 

considered when treating septic patients24. 

However, Omoregie et al. found that there 

is no significant sex difference in the 

prevalence of bacterial sepsis among 

young children in Benin City25.  

This study revealed a high percentage of 

the LOS (69.2%). Other study enrolled in 

Iraq (20) revealed that the EOS was more 

than that of LOS; it was determined that 

EOS caused by gram-negative bacteria 

was more frequent than that caused by the 

gram-positive bacteria in both EOS and 

LOS. As well as Studies conducted by 

Mathur et al 26 in India and Mokoulo et 

al27. in Nigeria reported a higher 

percentage of EOS. The factors that have 

been implicated in the highest incidence of 

LOS in this study are the poor hygiene, 

poor cord care and bottle feeding. 

Therefore, there is an urgent need to 

enlighten the general public on the proper 

way of care for the newborn infants. 

Regarding the antimicrobial susceptibility 

results, this study revealed that the gram 

positive bacteria (Coagulase-Negative 

Staphylococci and Staphylococcus aureus) 

were with a high susceptibility to 

clindamycin and vancomycin. Whereas the 

gram negative bacteria (Escherichia coli 

and Klebsiella species; both are highly 

susceptible to Imipenem (90.5% and 

93.9% respectively), similar results were 

observed by other researcher28 who found 

that imipenem had a very high effect on 

gram negative strains. However, it is 

recommended that imipenem should be 

used as a last line antibiotic to avoid the 

occurrence of the microbial resistance. 

Thus the maximum resistance was seen 

against Ampicillin, Penicillin, Cefotaxime 

and Amoxicillin/ Clavulanic acid. On other 
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hand a study enrolled in west Africa29  

found that ampicillin has a moderate rate 

of antimicrobial resistance. The drug 

resistance of the microorganisms makes 

the neonatal sepsis cases to be a rapidly 

emerging, potential disastrous problem. 

This situation is worse in the developing 

countries because of the lack in the 

legislation that face the uncontrolled 

selling of different antimicrobial drugs, 

shortage of surveillance of the standards of 

maternity homes and the practices of 

traditional birth attendants who deliver 

almost 80% of all births30. 

As a result of combination of microbial 

characteristics and the selective pressure of 

antimicrobial use; the problem of 

antibiotic resistant infections in the 

developing world has increased 

consistently in the last few decades31-34. 

Accordingly, in 2017 a research conducted 

in different areas of Nigeria to determine 

the  antimicrobial resistance of Coagulase-

negative staphylococci isolated  from 

Nigerian traditional fermented foods, the 

study revealed that nearly all of the 

isolates were resistant (93.8%) to 

Ampicillin, about (84.5%) of the isolates 

were resistant to trimethoprim-

sulfamethoxazole, 42.9% of the isolates 

were resistant to oxacillin,  60.7% resistant 

to Augmentin, 6.8% resistant to 

Cefotaxime, 40.6% resistant to 

Ciprofloxacin, (28.1) resistant to 

Erythromycin, and (21,9%)  were resistant 

to Gentamicin35; virtually, when these 

results compared with that obtained from 

our study in Hevi Hospital in Dohuk city, 

it  seems to be nearly a close  results. 

As a conclusion, the most common 

pathogen causing neonatal sepsis during 

all four years was Coagulase-Negative 

Staphylococci, consisting (58.5%) of 

cases; followed by  Staphylococcus aureus  

(16.6%) and Escherichia coli (7.6%). The 

neonatal sepsis is affecting male more than 

females (1.5:1). Most of the isolates were 

resistant to the commonly prescribed 

Antimicrobial drugs, and many of these 

isolates showed a resistance for more than 

2 of the antimicrobial drugs. 
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 ثوختة
 

 ى  يا زاروك ى  يسبوونا خوينثد ى ن دوورخستي  كتريايةنتيبويتكان و بئةريكرنا طربةوازێ ي  ش

 هوكى  رێ دي  ل باژ ى يا زاروكانظهيشخانا نةخول  ظاسا

 
ن ي  ن مرن ا زاروك ي  رئةط ةترين ظلاةرب ةب ذ ئي ك ة ظان س اي  يا زاروك  ى  يسبوونا خوينث ثشنشين و ئارمانج:

و  ىظ   كتريا مروب   ةوازێ ي  وهارتن   ا ش   طل دور  ةم ئاريش   ةردهةن.وكةظش    ثي  ت ي    ا وەلاتظ   ا ل ناظس   ا

يس بوونا ثرێ ئةط ة ةن دبن ي  كتريايب ةو ئ ةب و دياركرن ا  ى  كولينظ ة ذ ظ ى  . ئارم ان  ى  ريكرنطرةب  ى  وازي  ش

ى ظ خوش خانا هيةل ن ظلاةرب ةن بي  نتيبويتكئ ةران ب و بكارئينان ا ةوةريكرنا زين طبەر ،اظسا ى  يكضخوينا ب

 وار سالان دا.ض ى  د ماوى  راوردكرنةيا زاروكان بو ب

 

س ت ةن ب دي  وان زانياريذوار سالان دا. ض ى  د ماو نجام ان ةئ ةاتهخت ةشوثاا ةكنيلظةكو ريَكينَ كارى:

 ا ي  ت ك   ٤١٠٢ت اكو  ٤١٠٢را س الين ةبظد نا ى  دهوك ى  رذي  ل باى يا زاروكان ظهيخوشخانا ةل نفتين ةك

نى و ي  رةب ئ  ٠٣٥نجامان ةوان ئ  ذ .ى  ان نضن هاتينە هنارتن ژبۆ ي  وئة ى  خوينت ي  مونن ٠١٠١ نيي  اريزان

 دياركرن. ةر هاتنةطةئ ةن دبني  كتريايةب ٠٠٠نى ي  رةن ئي  نجامةئ ذوون. ضرةرينى دةب ن ٠٤٤

 

ن يترظلاةرب ةو ب ٠:٠:٠ر ي  زێ نط ةرە  ب  ى  زێ م ط ةا رەي ذر ك فت كةرةدا د ظةكولينى   ظى  د  ئةنجام:

 ا يظ  و ل د %.٠١.٠ا ي   ذب ر Coagulase Negative Staphylococcusرن كج  ودا ي  ةتهاا يترةكب  

Staphylococcus aureus ٠٥.٥٪ ،Escherichia coli اری ل يس  تهة ىش  تط كى  وەي  ب ش   ،٪٢.٥

ى ط  رنطئام ار ني  نن ك و ب  ض ب وو. ٤١٠٢ل س  الا  %٣١ا ي  ذب ر رنيك نيبي  ت ةات  هدا  ئاس ت ينرزترةب 

 ى  يس بوونا خ وينثبوو بوةە هي ذرزترين رةكو ب  Enterococcus ذبلى  جورى  را  ةبظت دناةبك ي  جوداهي

 فتى.ةكايا دو

 

لاڤ ةرب ةب يكي نوتيب ا ىنتئ ة ةكل طةی ذرتن دطرةب  ك ر كاريد كولينى  ڤە ئةظى   دةستكةفتيينَ ظةكولينىَ:

رە  ان ج   ظ  ت يي  رةس  ةارضن ي  ارتنذرنا هەلب  كرێ س  نورئةط  ة ةت  يدب ك   بوی ة ي   ا زي  ن  ان ئياركب ةن  هي  د

لان ث بوونا ةری و ن كونترولةكن  كى  وەي  ا ب ش يك وتيبا ىنتئةنانا ئياركب ى  نجامذ ئةی ذن ە ضة ئةظودانا. هة

 .شتى داطميا ةد بوارێ ساخل انيكوتيبا ىنتئةنانا يارئكن بي  رةبي  و ر
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 الخلاصة
 

لانتان الوليدي المسجل في مستشفى هيڤي التعليمي وانماط مقاومتها للمضادات الجرثومية في ا البكتيرية العزلات
 منطقة كوردستان العراق /بمدينة دهوك

 
 

طفال حديثي الولادة في العالم الانتان الوليدي يعتبر من اهم الاسباب في موت الأ :البحث دافهخلفية وا
لجرثومية وحساسيتها للمضادات الجرثومية. تهدف هذه الدراسة انماط الأ وهنالك تغير مستمر في النامي.

حساسية هذه الجراثيمللمضادات الجرثومية الشائعة للانتان الوليدي، و  الى تحديد المسببات البكتيرية
 مقارنتها بالعوامل المسببة خلال السنوات الاربع الاخيرة.ي مستشفى هيڤي و الاستخدام ف

ربع سنوات من أرشيف مستشفى هيڤي ولفترة أعية للبيانات المسجلة في جريت دراسة مرجأ طرق العمل:
عينات الزرع من الزرع الدموي. وقد كانت 0101خذ ما مجموعه أ، تم 4102حتى عام  4102عام 

مسبب مرضي من العينات  000على التوالي، وعزلت  044و 035 الموجبة والسالبة للجراثيم هي
 الموجبة للزرع الجرثومي.

ن إو  0:0:0بالانتان الوليدي كانت  لى الذكورإناث صابة الإإن نسبة إوضحت الدراسة الحالية أ ئج:النتا
( %05.5و) )Coagulase Negative Staphylococci01.0% (كانت  كثر الجرثيم شيوعا  أ

. تم تسجيل النسبة الاعلى من الانتان Staphylococci aureus Escherichia coli(%2.5و)
للانتان الوليدي المبكر  م المسببةي. لا يوجد فرق احصائي معنوي للجراث4102( عام %31الوليدي )

 .خرأالمتو 
في مقاومة الجراثيم للعديد من المضادات الحيوية الشائعة  ظهرت هذه الدراسة تزايدا  أ الاستنتاجات:

 تخدام غير المسيطرتنجم هذه المقاومةعن الاسدي. و الاستخدام مما يحد من خيارات علاج الانتان الولي
 المبادئ التوجيهية في الصحة العامة.السياسات و  فقدانللمضادات الحيوية و 

 


