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ABSTRACT 

Background: The leading cause of infant death and disability, particularly in nations with poor or medium 

incomes, is neonatal sepsis. The management of newborn sepsis relies on constant surveillance of infections 

and the development of drug resistance. The purpose of this research was to identify bacterial causes of 

newborn sepsis, trends in antibiotic resistance, risk factors, and outcomes for patients. 

Methods: This cross-sectional study was conducted in different hospitals of Peshawar, Kuwait Teaching 

Hospital, Khyber Teaching Hospital (KTH), Hayatabad Medical Complex (HMC) Lady Reading Hospital 

(LRH). Total 118 neonates were presented in this study. Approximately 2 milliliters of blood were collected 

in an aseptic manner and then added to the patient's Tryptone Soya Broth while they rested. We used normal 

microbiological procedures to identify the bacteria. To find out how each bacterium was sensitive to antibiotics, 

we employed the disc diffusion technique. SPSS 22.0 was used to analyze all data. 

Results: There were 67 (56.8%) males and 51 (43.2%) females among all neonates. Frequency of preterm 

births were 31 (26.3%). Mean weight of the neonates was 3.11±5.13 kg. Most common cause of neonatal sepsis 

was Klebsiella sp, E. coli and Coagulase negative Staphylococci. The drugs that worked best against both 

gram-negative and gram-positive bacteria were ciprofloxacin and amikacin. A staggering 82% of the bacterial 

isolates tested showed signs of multidrug resistance. 

Conclusion: Among the microorganisms that were often identified in our investigation were Klebsiella spp. 

and E. coli. Quite a few of the patients showed signs of being resistant to more than one treatment. The need 

for ongoing assessment of antibiotic resistance rate is highlighted by the fact that the majority of the bacteria 

that were identified were resistant to ampicillin, ceftazidime, cefotaxime, and gentamycin. 
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INTRODUCTION 

Newborns are susceptible to neonatal sepsis, a 

clinical condition that manifests as systemic 

symptoms of infection and the capacity to extract a 

pathogenic bacterium from the bloodstream, during 

the initial 28 days of life [1,2]. Neonatal sepsis can 

develop in either the early or late stages during the 

first 72 hours following birth [3]. Early onset 

infections can be caused by germs in the mother's 

genital canal that spread vertically after vaginal 

delivery or by contaminated amniotic fluid [4,5]. 

The bacteria that cause late-onset sepsis can be 

found in the clinical setting, in the community, or 

transmitted vertically from a newborn who 

contracted the illness during the first round of 

colonization [5].  Bacteria transmitted from the 

mother or the hospital during delivery are the 

primary cause of late-onset sepsis (LOS), which 

manifests itself after three days of life [6]. Bacterial 

infections contracted in the community or while 

hospitalised are common causes. Intravenous 

catheterization is one such example. In the majority 

of instances, these risk factors may be avoided with 

early detection and proper treatment [7]. The 

leading causes of this condition are often found in 

the human body and include Staphylococcus 

aureus, Escherichia coli, Klebsiella pneumoniae, 

and CONS [8]. Nevertheless, there are regional and 

national differences in the incidence of germs that 

cause infant sepsis [9]. It is estimated that between 

400,000 and 700,000 babies die each year from 

neonatal sepsis, making it the leading cause of 

sickness and death in the first four weeks of life on 

a global scale. Nearly 42% of infant deaths 

occurred within the first week of life [10].  

Additionally, it ranks as the third leading cause of 

infant death [10]. Among underdeveloped nations, 

sepsis accounts for approximately half of all 

newborn fatalities; Sub-Saharan Africa has the 

highest neonatal mortality rate, at 27 per 1000 live 

births [8-10]. In order to improve the prognosis of 

newborns with sepsis, antibiotic therapy must be 

started as soon as possible. Hence, it is common 

practice to initiate therapy prior to receiving the 

findings of the blood culture [11,12]. Due to the 

limited sensitivity of the blood culture approach, 

the lengthy time it takes to receive results, and the 

difficulty in collecting enough blood samples for 

culture, many doctors also choose for empirical 

therapy for assumed newborn sepsis [13]. The 

World Health Organisation has published 

guidelines for the management of suspected 

neonatal infections. The first line of treatment is 

empirical treatment with ampicillin combined with 

gentamicin. If the patient does not respond to this 

or if drug-susceptibility testing of bacterial isolates 

shows resistance to first-line therapy, the second 

line of therapy is a third-generation cephalosporin. 

Initial empirical treatment for early onset sepsis 

(EOS) should consist of ampicillin and gentamicin, 

according to some writers [14]. Various writers 

have offered conflicting advice about the empirical 

management of late onset sepsis (LOS).  

For nosocomial LOS, there is ampicillin-

gentamicin, and for EOS and LOS, there is 

piperacillin-tazobactam. Combining vancomycin 

with gentamicin is another possibility. However, 

there are times when empirical therapy isn't the way 

to go. For instance, drug-resistant bacteria and 

other germs are on the rise due to factors including 

patients' lengthy treatment durations and the usage 

of broad-spectrum antibiotics [14,15].  

Neonatal sepsis's microbial aetiology and antibiotic 

susceptibility pattern are dynamic and 

geographically dependent. Neonatal sepsis 

pathogens are becoming more resistant to the 

empirical antimicrobial drugs that are regularly 

utilised.[9] Treatment may have become more 

challenging as a result of the prolonged and 

needless use of these antibiotics.[9] So, it's 

important to check the local causes of newborn 

sepsis and how each neonatal hospital reacts to 

antibiotics on a regular basis. This will help 

determine what empirical medicines to employ as a 

first line of defence before a definitive diagnosis is 

made.  

 

MATERIALS AND METHODS 

This cross-sectional study was conducted in 

different hospitals of Peshawar, Kuwait Teaching 

Hospital,   

Khyber Teaching Hospital (KTH), Hayatabad 

Medical Complex (HMC) Lady Reading Hospital 

(LRH) and comprised of 118 neonatal sepsis. 

Babies (those less than 28 days) hospitalised to the 

neonatal unit with signs of sepsis, such as difficulty 

breathing, fever, lethargy, and unwillingness to eat, 

were the subjects of this investigation. Babies born 

in or out of hospitals but showing severe sepsis 

symptoms were included in the research. This study 

did not include neonates whose antibiotic use 

occurred during the two weeks prior to data 

collection. The rationale behind this was to reduce 

the occurrence of false negative blood cultures, 
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which can occur when antibiotics are not effective 

in killing all bacteria but do reduce their 

population. We also did not interview any neonates 

whose parents or legal guardians were unable to do 

so. A peripheral vein was used to extract two 

millilitres of blood using the aseptic procedure. 

Written informed consent was obtained from the 

parents or legal guardians beforehand. A solution 

of 70 percent isopropyl alcohol & 2% tincture 

iodine was used to clean the region of the vein 

puncture prior to collection. After being left at 

room temperature for 5 to 10 minutes, the 

contaminated blood samples were promptly moved 

from the collecting location to the microbiological 

lab. Soy broth was prepared using Tryptone. The 

collection of blood samples was the first step in 

starting antibiotic treatment. 

In accordance with the standards established by the 

Clinical and Laboratory Standards Institute, we 

assessed the antibiotic susceptibility of each 

bacterial isolate on Muller Hinton agar using the 

disc diffusion technique. We used descriptive 

statistics, including percentages and frequencies, to 

characterize the number of bacterial isolates and 

associated risk factors of newborn sepsis. SPSS 

22.0 was employed for data analysis. 

 

RESULTS 

There were 67 (56.8%) males and 51 (43.2%) 

females among all neonates. Frequency of preterm 

births were 31 (26.3%). Mean weight of the 

neonates was 3.11±5.13 kg. Mean gestational age 

was 36.4±8.25 weeks. We found birth asphyxia in 

10 (8.5%) cases. Vaginal delivery was the most 

common mode found in 95 (80.5%) cases. (table 1) 

 

Table-1: Baseline Details of The Included Neonates 

Variables Frequency (118) Percentage 

Neonates gender   

Male  67 56.8  

Female  51 43.2  

Preterm births   

Yes  31 26.3  

No  87 73.7  

Weight (mean) kg  3.11±5.13   

Gestational age (mean) weeks  36.4±8.25   

Asphyxia      

Yes  10 8.5  

No  108 91.5  

Delivery Mode   

C-section  23 19.5  

Vaginal  95 80.5  

 

Most common cause of neonatal sepsis was Klebsiella sp, E. coli and Coagulase negative Staphylococci. 

(figure 1) 
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Figure-1: Characteristics Of Bacterial Strains Seen in Newborns with Possible Sepsis 

 
The drugs that worked best against both gram-negative and gram-positive bacteria were ciprofloxacin and 

amikacin. (table 2) 

 

Table-2:  Patterns Of Antibiotic Resistance and Prevalence of Microorganisms in Infants Suspected of 

Having Sepsis 

Antibiotics 
Klebsiella spp 

(gram -) 

E. coli 

(gram -) 

Acinetobacter 

(gram -) 

CoNS   

(gram +) 

 ciprofloxacin 26% 22% 23% 20% 

 Amikacin 22% 24% 23% NA 

 Ampicillin  NA 64% NA 86% 

 Gentamycin 15% 55% 56% 70% 

 SXT  40% 40% 100% 75% 

 Chloramphenicol 74% 51% NA 44% 

 Ceftazidime 85% 99% 85% 60% 

 Cefotaxime 91% 67% 77% NA 

 Cloxacillin NA NA NA 100% 

A staggering 82% of the bacterial isolates tested showed signs of multidrug resistance. (table 3) 

 

Table-3: Pattern Of Multidrug Resistance in Bacteria Isolated from Newborns Suspected of Having 

Sepsis 

Isolates Bacteria Multi Drug Resistance (MDR) 

 Klebsiella spp 93.4% 

 Acinetobacter spp 100% 

E. coli 78.1% 

 CoNS 70% 

 

DISCUSSION 

This research aimed to identify the causes of 

neonatal sepsis and the patterns of antibiotic 

resistance in newborns admitted to a Pakistani 

hospital. Pathogens causing newborn sepsis are 

primarily Gram-positive bacteria, according to the 

study. Researchers also found that gram-negative 

and gram-positive bacteria with multidrug 

resistance were responsible for a disproportionately 

high number of cases of newborn sepsis, suggesting 

serious problems with antibiotic resistance. Among 

the Gram-positive bacteria that were found to cause 

newborn sepsis, S. agalactiae and CoNS were the 

most common, accounting for nearly eight out of 

Klebsiella spp
41%

E.coli
27%

CoNS
17%

Acitenobacter spp
7%

S.aureus
5%

Enterobacter spp
3%

Isolates Bacteria from blood
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ten infections. In addition, several Tanzanian 

research found that, in cases of newborn sepsis, 

Gram-positive bacteria were more commonly 

identified than Gram-negative ones, with 

Staphylococcus aureus being the most frequently 

isolated pathogen [16]. On the other hand, other 

research has shown that Gram-negative bacteria, 

such as Klebsiella, E. coli, Pseudomonas, and 

Salmonella, are the most prevalent culprits in cases 

of newborn sepsis [17,18]. Our investigation 

revealed a combination of infections, including 

those passed down from mothers after birth [19] 

and those picked up in healthcare settings or the 

community [6]. These results could be an 

indication of how poorly obstetric and neonatal 

care is done. 

The most common bacteria found were Klebsiella 

spp. (41%), followed by E. coli (27%). However, 

prior research pointed to S. aureus and CoNS as the 

main culprits responsible for neonatal sepsis [20]. 

One possible explanation for the greater incidence 

of Klebsiella spp in our study might be that these 

bacteria are common in hospitals and can cause 

infections during birth or hospital stays [21,22]. 

Additionally, contaminated medical equipment and 

inadequate personal hygiene practices among 

family members or carers might play a role [23]. 

Based on our findings, EOS was most commonly 

caused by Klebsiella spp. and E. coli, whereas LOS 

was more commonly caused by CoNS and S. 

aureus. On the other hand, data from Africa 

suggested that EOS was more commonly caused by 

S. aureus and CoNS [24]. The etiological agents of 

EOS and LOS might alter over time and across 

different locations, which could explain these 

contradictory results [25]. Possible additional 

causes include vertical transfer from a mother's 

infected vaginal tract or early horizontal 

transmission during childbirth [26]. 

The initial line of defence against newborn sepsis, 

according to several sources [27,28], should be 

ampicillin and gentamicin. The vast majority of the 

bacteria we tested were resistant to ampicillin (68–

85%) and gentamicin (75–100%), according to our 

results. This jibes with earlier research in Ethiopia 

that found 90–100% bacterial resistance to 

ampicillin and gentamicin [29]. The same was true 

in India [30] and Egypt [29], where practically all 

bacterial isolates were ampicillin-resistant. The 

overuse of these antibiotics can be contributing to 

the high resistance rate. 

The efficacy of ciprofloxacin and amikacin against 

Klebsiella spp. and E. coli was consistent with that 

of earlier research [31]. This suggests that these 

two antibiotics may one day be considered as an 

empirical option for treating newborn 

sepsis.Compared to a previous research that also 

examined this setting and showed an 88% rate of 

MDR [32], our 86% prevalence is somewhat lower. 

Mothers' nutritional condition, age, or sex did not 

correlate with infant sepsis in a statistically 

meaningful way. 

 

CONCLUSION 

Among the microorganisms that were often 

identified in our investigation were Klebsiella spp. 

and E. coli. Quite a few of the patients showed 

signs of being resistant to more than one treatment. 

The need for ongoing assessment of antibiotic 

resistance rate is highlighted by the fact that the 

majority of the bacteria that were identified were 

resistant to ampicillin, ceftazidime, cefotaxime, 

and gentamycin. 

 

REFERENCES 

1. Edwards M.S.B.C. Sepsis in The Newborn. In: 

Gershon A.A., Hotez P.J.K., SL E., 

editors. Sepsis in The Newborn. Mosby; 

Philadelphia, PA, USA: 2004. pp. 545–561.  

2. Yusef D., Shalakhti T., Awad S., Algharaibeh 

H., Khasawneh W. Clinical characteristics and 

epidemiology of sepsis in the neonatal 

intensive care unit in the era of multi-drug 

resistant organisms: A retrospective 

review. Pediatr. Neonatol. 2018; 59:35–41.  

3. Cantey J.B., Milstone A.M. Bloodstream 

Infections. Clin. Perinatol. 2015; 42:1–16.  

4. UNICEF, WHO, World Bank, UN-DESA 

Population Division. Levels and Trends in 

Child Mortality Report 2018. Developed by 

The UN Inter-Agency Group for Child 

Mortality Estimation. UNICEF; New York, 

NY, USA: 2018. 

5. Oza S., Lawn J.E., Hogan D.R., Mathers C., 

Cousens S.N. Neonatal cause-of-death 

estimates for the early and late neonatal 

periods for 194 countries: 2000–2013. Bull. 

World Health Organ. 2015; 93:19–28. 

6. Iroha EO, Egri-Okwaji MTC, Kesah CN et al.  

Changing patterns of causative organisms of 

neonatal septicaemia at Lagos University 

Teaching Hospital. Nig J Paediatr 1998; 25: 1–

5. 



Frequency Of Isolation Antibiotic Sensitivity And Resistance Pattern Of Pathogenic Microorganisms 

In Neonatal Sepsis  Section A-Research Paper 

 

Eur. Chem. Bull. 2024, 13(Regular Issue 6), 55 – 61  60 

7. Oyedeji GA. Socio-economic and cultural 

background of hospitalised children in Ilesha. 

Nig J Paediatr 1985; 12: 111–7. 

8. Onyedibe KI, Utoh-Nedosa AU, Okolo MO et 

al.  Impact of socioeconomic factors on 

neonatal sepsis in Jos, Nigeria. Jos J Med 

2012; 6: 54–8. 

9. Ajayi OA, Mokuolu OA. Evaluation of 

neonates with risk for infection/suspected 

sepsis: is routine lumbar puncture necessary in 

the first 72 hours of life? Trop Med Int Health 

1997; 2: 284–8. 

10. CLSI. Performance Standards for 

Antimicrobial Susceptibility 

Testing−Twenty-Sixth Edition: M100. 2016. 

11. Tzialla C., Borghesi A., Serra G., Stronati M., 

Corsello G. Antimicrobial therapy in neonatal 

intensive care unit. Ital. J. Pediatr. 2015; 

41:27.  

12. Cailes B., Vergnano S., Kortsalioudaki C., 

Heath P., Sharland M. The current and future 

roles of neonatal infection surveillance 

programmes in combating antimicrobial 

resistance. Early Hum. Dev. 2015; 91:613–

618. 

13. Ramasethu J., Kawakita T. Antibiotic 

stewardship in perinatal and neonatal 

care. Semin. Fetal Neonatal Med. 2017; 

22:278–283.  

14. Dong Y., Speer C.P. Late-onset neonatal 

sepsis: Recent developments. Arch. Dis. Child 

Fetal Neonatal Ed. 2015;100: F257–F263.  

15. Tran H.T., Doyle L.W., Lee K.J., Dang N.M., 

Graham S.M. A high burden of late-onset 

sepsis among newborns admitted to the largest 

neonatal unit in central Vietnam. J. 

Perinatol. 2015; 35:846–851. 

16. Kayange N., Kamugisha E., Mwizamholya 

D.L., Jeremiah S., Mshana S.E. Predictors of 

positive blood culture and deaths among 

neonates with suspected neonatal sepsis in a 

tertiary hospital, Mwanza-Tanzania. BMC 

Pediatr. 2010; 10:39.  

17. Vergnano S., Sharland M., Kazembe P., 

Mwansambo C., Heath P.T. Neonatal sepsis: 

An international perspective. Arch. Dis. Child. 

-Fetal Neonatal Ed. 2005;90: F220–F224.  

18. Xiao T., Chen L.P., Liu H., Xie S., Luo Y., Wu 

D.C. The analysis of etiology and risk factors 

for 192 cases of neonatal sepsis. BioMed Res. 

Int. 2017; 2017:8617076. 

19. Chan G.J., Baqui A.H., Modak J.K., Murillo-

Chaves A., Mahmud A.A., Boyd T.K., Black 

R.E., Saha S.K. Early-onset neonatal sepsis in 

Dhaka, Bangladesh: Risk associated with 

maternal bacterial colonisation and 

chorioamnionitis. Trop. Med. Int. 

Health. 2013; 18:1057–1064. 

20. Yadav NS, Sharma S, Chaudhary DK, Panthi 

P, Pokhrel P, Shrestha A, et al. Bacteriological 

profile of neonatal sepsis and antibiotic 

susceptibility pattern of isolates admitted at 

Kanti Children’s Hospital, Kathmandu, Nepal. 

BMC Res Notes. 2018;11(1):1–6. 

21. Bhatta DR, Hosuru Subramanya S, Hamal D, 

Shrestha R, Gauchan E, Basnet S, et al. 

Bacterial contamination of neonatal intensive 

care units: how safe are the neonates? 

Antimicrob Resist Infect Control. 

2021;10(1):1–6. 

22. Le T, Wang L, Zeng C, Fu L, Liu Z, Hu J. 

Clinical and microbiological characteristics of 

nosocomial, healthcare-associated, and 

community-acquired Klebsiella pneumoniae 

Infections in Guangzhou, China. Antimicrob 

Resist Infect Control. 2021;10(1):1–11. 

23. Bitew K, Gidebo DD, Ali MM. Bacterial 

contamination rates and drug susceptibility 

patterns of bacteria recovered from medical 

equipment, inanimate surfaces, and indoor air 

of a neonatal intensive care unit and pediatric 

ward at Hawassa University Comprehensive 

Specialized Hospital, Ethiopia. IJID. 2021; 

1:27–33. 

24. Hamer D, Darmstadt G, Carlin J, Zaidi A, 

Yeboah-Antwi K, Saha S, et al. Young Infants 

Clinical Signs Study Group: etiology of 

bacteremia in young infants in six countries. 

Pediatr Infect Dis J. 2015;34: e1–e8. 

25. Simonsen KA, Anderson-Berry AL, Delair 

SF, Davies HD. Early-onset neonatal sepsis. 

Clin Microbiol Rev. 2014;27(1):21–47. 

26. Bulabula A, Dramowski A, Mehtar S. 

Transmission of multidrug-resistant Gram-

negative bacteria from colonized mothers to 

their infants: a systematic review and meta-

analysis. J Hosp Infect. 2020;104(1):57–67. 

27. Manan MM, Ibrahim NA, Aziz NA, Zulkifly 

HH, Al-Worafi YMA, Long CM. Empirical 

use of antibiotic therapy in the prevention of 

early onset sepsis in neonates: a pilot study. 

Archives of Medical Science. 

2016;12(3):603–13. 



Frequency Of Isolation Antibiotic Sensitivity And Resistance Pattern Of Pathogenic Microorganisms 

In Neonatal Sepsis  Section A-Research Paper 

 

Eur. Chem. Bull. 2024, 13(Regular Issue 6), 55 – 61  61 

28. Weldu Y, Naizgi M, Hadgu A, Desta AA, 

Kahsay A, Negash L, et al. Neonatal 

Septicemia at intensive care unit, Ayder 

Comprehensive Specialized Hospital, Tigray, 

North Ethiopia: bacteriological profile, drug 

susceptibility pattern, and associated factors. 

PLoS ONE. 2020;15(6):e0235391. 

29. Almohammady MN, Eltahlawy EM, Reda 

NM. Pattern of bacterial profile and antibiotic 

susceptibility among neonatal sepsis cases at 

Cairo University Children Hospital. J Taibah 

Univ Med Sci. 2020;15(1):39–47. 

30. Mohakud NK, Mishra JP, Nayak MK, Mishra 

J, Pradhan L, Panda SS, et al. Bacteriological 

Profile and Outcome of Culture-positive 

neonatal Sepsis in a special Newborn Care 

Unit setting, Odisha. Cureus. 2022;14(5):1–7. 

31. Sorsa A, Früh J, Stötter L, Abdissa S. Blood 

culture result profile and antimicrobial 

resistance pattern: a report from neonatal 

intensive care unit (NICU), Asella teaching 

and referral hospital, Asella, South East 

Ethiopia. Antimicrob Resist Infect Control. 

2019;8(1):1–6. 

32. Solomon S, Akeju O, Odumade OA, 

Ambachew R, Gebreyohannes Z, Van Wickle 

K, et al. Prevalence and risk factors for 

antimicrobial resistance among newborns 

with gram-negative sepsis. PLoS ONE. 

2021;16(8): e0255410. 




