
 

 

         42  

 

 

Journal homepage:  https://ijas.uodiyala.edu.iq/index.php/IJAS/index ISSN: 3006- 5828 

Iraqi Journal for Applied Science (IJAS)  
Vol. 1, No. 3, December, 2024, pp. 42-49 
ISSN: 3006-5828, DOI: 10.69923/p9tdez63 

Isolation and Antimicrobial Susceptibility Patterns of Bacterial 

Pathogens Causing Respiratory Tract Infections in Children  
 

Zainab Mohsin Mohammed Hasan1, Hassan Ali Hussein Al-saadi2 

                                                                     1,2 Department of Clinical Laboratories, College of Applied Medical Science, 

University of Kerbala, Kerbala, Iraq   

 
 

      Article Information            Abstract 

 

Article history: 

Received: 15, 06, 2024 

Revised:   12, 10, 2024 

Accepted: 15, 11, 2024  

Published: 30,12, 2024 
 This study aimed to isolate bacteria from children infected with upper 

and lower respiratory bacterial infections and study antibiotics 

sensitivity patterns of isolated bacteria. This cross-sectional study 

involved 120 pediatric participants, 71 males and 49 females T. These 

individuals divided into three groups :severe ,moderate and mild 

diagnosed by pediatricians. Acute infections of the nose, throat, and 

larynx characterized upper respiratory infections; on the other hand, 

chest pains, a protracted cough, copious sputum, dyspnea, fever, and 

weight loss were the hallmarks of lower respiratory infections. pediatric 

who were clinically suspected of having respiratory infections had their 

throat and sputum samples taken aseptically. The samples were then 

cultured in blood agar, MacConkey agar, and chocolate agar. Colony 

morphology and Gram stain were used to identify bacterial isolates, and 

biochemical testing was used to corroborate the results. The agar disc 

diffusion method was used to determine the antimicrobial susceptibility 

profile. Results of current study showed that lower respiratory tract 

infections 71.7%, is more prevalence in investigated children than upper 

respiratory tract infections 28.3%. Bacteria could cause severe 

respiratory diseases, such as Pseudomonas aeruginosa 26(21.6%) and 

Klebsiella pneumonia 24(20%), wheras strep. Pneumonia 18(15%), 

Haemophilus influenza 20(21.6%), were more repeated bacteria 

associated with moderate respiratory diseases. However, in mild cases, 

streptococcus pyogen is the most prevalent bacterium. The largest 

proportion (30%) of the children who took part belonged to the age 

group of 10-14 years, with 27.5% falling within the 1-4 years category, 

21.7% within the 5-9 years group, and 20.8% under the age of 1 year. 
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1. INTRODUCTION  

 Respiratory tract infections is one of the most prevalent and varied types of infections that has 

consistently been a significant contributor to morbidity and mortality in clinical medicine [1]. Any infectious 

condition of the upper or lower respiratory tract is referred to as a respiratory tract infection. Although they 

are primarily preventable causes of disease and death, lower respiratory tract infections (LRTIs) are the 

world's most common cause of infectious disease-related deaths, the fifth overall cause of death, and the 

second general cause of disability-adjusted life years (DALYs). The epidemiology of long-term viral 

infections has changed over the past ten years due to a decrease in cases among children under five, a rise in 

infections among older individuals, and an increase in viral infections.  
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 From the perspective of epidemiology, the majority of definitions of long-term respiratory infections 

(LRTIs) list influenza, pneumonia, bronchitis (including acute exacerbations of chronic obstructive 

pulmonary disease [COPD] [AECOPD]), and bronchiolitis as significant illnesses. M. catarrhalis, 

Streptococcus pneumoniae, and, Haemophilus influenza,are the three most significant bacterial respiratory 

pathogens. Regrettably, the prevalence of these factors is rising globally, speeding up the development of 

antibiotic resistance [2]. Preschool-aged children experience six to eight upper respiratory tract infections 

(URTIs) a year on average, making them the most frequent infection in children. More days missed from 

work, school, and day care are attributed to URTIs than to any other ailment. A URTI can cause nasal 

congestion, overall irritability, eating difficulties, nausea, and occasionally fever in young children. Older 

children typically have lower grade fevers and have milder, primarily local symptoms. There is no cure for 

the common cold since it is a self-limiting viral infection [3]. 

 Antimicrobial resistance is an increasing public health concern which is solely linked to the usage of 

antibiotics [4]. The following methods could lead to bacterial resistance to antibiotics: active antibiotic 

efflux, reduced cell membrane permeability, altered drug target, or antibiotic inactivation. Poor antimicrobial 

agent use, the spread of resistant bacteria within patients, between patients and healthcare workers, and 

between patients and healthcare workers are some of the factors linked to the emergence of resistant 

bacteria. Another factor is inadequate guidelines for the administration of antimicrobial agents [5]. 

Antibiotics are not necessary for the self-treatment of the majority of URTIs because they are viral, self-

limiting infections [6]. Given the diminishing availability of novel antibiotic medications, the overuse of 

antibiotics has led to bacterial resistance to these treatments, posing a serious threat to public health [7] .One 

successful strategy to prevent further antibiotic resistance is to decrease the demand for antibiotics in self-

limiting settings[8]. The objects of this study were to isolation bacteria from children infected with upper 

and lower respiratory bacterial infections and study antibiotics sensitivity patterns of isolated bacteria. 

    

2. METHODS 

 2.1 Collection of data 

A cross-sectional study was carried out in the period from November 2023 to April 2024 at Babil 

Teaching Hospital for Maternity and Children and AL Nour hospital for children to detection about bacteria 

isolates in children suffering from respiratory infections. The study group consisted 120 patients with 

respiratory tract infection were diagnosed by pediatricians as mild, moderate and severe condition according 

to the severity of disease [9]. They were between the ages of one and fourteen years. The number of 

volunteers in the current study was divided into three groups as the following: severe groups :37, moderate 

groups :40, mild group :43. 

The samples were collected from upper and lower respiratory tract .Sputum samples were collected 

into sterile container which was labeled and throat swab samples were collected using sterile cotton swab 

from all members of the study groups to identified type of bacteria that causes infection .All samples were 

transported immediately into the microbiology laboratory in the hospital for analysis and streaked into 

chocolate medium, blood medium, MacConkey medium and mannitol salt agar with the help of sterilized 

loop for inoculation of bacteria this media prepared according to[10] . Gram staining was done on all the 

plates examination of bacterial identification into two groups based on their Gram characteristics gram 

positive and negative. Then purified colonies were obtained by repeated streaking of the single colony on 

fresh nutrient agar plates. Standard enzymatic and biochemical tests were used to identify the species of the 

pure colonies of the bacterial isolates. Strep. pyogenes isolates were identified by small colonies, Gram-

positive cocci organized in a chain, total hemolysis on blood agar, and both coagulase and catalase negative 

results. Gram positive alpha-hemolytic tiny colonies on blood agar were used to identify S.pneumoniae 

isolates, which were also optochin-susceptible. Gram-positive clusters that formed glistering golden yellow 

colonies on blood agar and Mannitol Salt Agar (MSA) and were positive for coagulase, catalase, and oxidase 

allowed the identification of S.aureus isolates. Large kidney-shaped diplococci that were both catalase and 

oxidase positive, exhibiting a gray to white hemispheric colony on blood agar were used to identify M. 

catarrhalis. Using routine manual biochemical testing, the isolates of K.pneumoniae and P.aeruginosia were 

identified. As described on Muller Hinton agar, the Kirby-Bauer disc diffusion method was used to test for 

antibacterial susceptibility. For 24 hours, the plates were incubated at 37ºC. Initially, we questioned the 

attending physicians about the antimicrobials they regularly recommended to treat the bacteria that induces 

RTI infections. The Clinical and Laboratory Standards Institute's (CLSI) standards were then compared to 

those prescriptions. Utilizing a ruler, the zone of inhibition was evaluated in order to compare the medication 

sensitivity or resistance of the drug susceptibility or resistance of samples containing isolated bacteria.  
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Results were reported as either Susceptible (S), Intermediate (I), or Resistant (R) following 

interpretation according to the CLSI guidelines. antibiotic that used in this study were: 

Gentamycin, Cefuroxime, Amikacin, Cephalexin, Ceftazidime, Amoxicillin, Ampicillin, Piperacillin, 

Ciprofloxacin, Azithromycin Levofloxacin, Cefotaxime, Erythromycin. 

 

Inclusion criteria 

• Patients aged (less than 1-14 yrs.).  

• Patients suffering from upper and lower respiratory tract infection. 

•  Patients with complete data. 

Exclusion criteria 

• Patients with incomplete data. 

• Patients with tumors. 

• Patients with autoimmune diseases. 

• Patients who took antibiotics. 

• Sputum samples were positive to acid fast bacilli. 

Ethical considerations   

       In the present study it was ensured that all the specimens were collected from children only after 

obtaining verbal approvals from the parents. Both parents of the  patient agreed in order to take samples of 

this patient into this study. Due consideration was given to the ethical issues with regard to human subject 

research and this study was conducted with the consent of the respective hospitals and clinics. 

Statical analysis  

All data were analyzed using SPSS software (V.28 Inc., Chicago, USA) and Microsoft Excel 2019 to 

estimate frequencies and percentages . 

 

3. RESULTS AND DISCUSSION 

 127 samples from sputum and throat swab were collected from patients who presented symptoms of 

respiratory tract infection. positive bacterial growth was 120 of the samples and the 7 samples were exclude 

from this study. The majority of the bacterial pathogen were obtained from male 71 (59.2%) whereas 49 

(40.8%) from female.  

 

3.1 Results 

Table (1) shows the largest proportion (30%) of the children who took part belonged to the age group of 

10-14 years, with 27.5% falling within the 1-4 years category, 21.7% within the 5-9 years group, and 20.8% 

under the age of 1 year and shows lower respiratory tract infections (LRTI) is more prevalence in 

investigated children than upper respiratory tract infections (URTIs),where the LRTI was 71.7%, and URTI 

was 28.3%.This result was agreement with those results that obtained by [11-14] who reported that LRIs 

were the leading infectious cause of death and the fifth-leading cause of death overall. 

 

Table (1): Sociodemographic Characteristics of Children Studied in Current Study 

 

 

 

 

 

 

 

 

 

 

 

Variables Frequency Percent % 

Age: 

<1 yrs 

1-4 yrs 

5-9 yrs 

10-14 yrs 

 

25 

33 

26 

36 

 

20.8 

27.5 

21.7 

30 

Sex: 

Male 

Female 

 

71 

49 

 

59.2 

40.8 

Respiratory tract infections: 

URTI 

LRTI 

 

34 

86 

 

28.3 

71.7 

Severity of disease: 

Mild 

Moderate 

Severe 

 

43 

40 

37 

 

35.8 

33.3 

30.8 
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Table (2): Clinical Profile of Respiratory Tract Infections in Paediatrics 

Clinical Profile Frequency Percent % 

Cough 99 82.50 

                      Fever 102 85.00 

Nasal Discharge 13 10.83 

Difficulty Breathing 44 36.67 

Sore Throat 12 10.00 

 

Table (2) shows shows that the fever and cough are the most symptoms of pneumonia revealed 

among the infected children with percent proportions of 85 % and 82.5 %, respectively. The results of study 

agreed with [15-17] who revealed in their study that fever and cough were common symptoms of respiratory 

infections in pediatrics. 

 

 

 

 

 

 

 

 

 

Figure 1: frequency of bacterial isolated from patients with respiratory infection. 

 

 

In this study observed P.aeruginosa, Strep.pneumonia, K.pneumonia and Staph. aureus were the 

common and prevalent bacteria in lower respiratory tract infections (LRTIs). This study result was in line 

with other studies conducted by [18-20]. While, the most predominant bacteria in upper respiratory tract 

infections (URTIs) were H. influenzae, Strep. pyogen, Staph. aureus and Strep. pneumonia, this result was 

supported by different studies such as [21]and [22]. 

In this study gram negative bacteria highest isolates were 76 (63.3%) whereas gram positive 

bacteria isolates were 44(36.6%). These results similar to other study conducted by [23]. Bacteria that were 

isolated from upper respiratory tract  

These bacterial isolates include P.aeruginosia 26(21.6%), K.pneumonia 24(20%), Strep.pneumonia 

18(15%), H.influenzae 20(16.6%), S.aureus 16(13.3%), Strep.pneumonia 10(8.3%) and M.catarrhalis 6(5%) 

120 samples, 86 bacterial isolates were from sputum samples while 34 samples isolates from throat swab. 

P.aeruginosia is the most common isolate from sputum followed by K.pneumonia ,Strep.pneumonia and 

M.catarrhalis .H. infiuenzae most common bacteria isolates followed by Strep.pyogenstrep. 
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Table (3) Relationship Between Bacterial Isolates and the Severity of Respiratory Tract Diseases in Pediatrics 

Bacterial Isolates 

 

No. of Bacterial Isolates in: 

Mild Cases Moderate Cases Severe Cases 

Strep.pneumonia 0 8 10 

M.catarrhalis 4 2 0 

Staph.aureus 3 8 5 

H. influenza 5 10 5 

Strep.Pyogen 9 1 0 

P. aeruginosa 0 6 20 

K. pneumonia 2 4 18 

 

Table 3 it appears that numerous bacteria could cause severe respiratory diseases, such as P. 

aeruginosa and K. pneumonia, where they were the most frequent bacteria in severe cases with frequencies 

of 20 and 18. This result was verified by several studies such as [24] and [25] who reported those bacteria 

were the most significant in severe respiratory diseases.   Whereas, H. Influenzae, Staph. aureus and 

Strept.pneumonia were more repeated bacteria associated with moderate respiratory diseases, with counts of 

10, 8 and 8. Our finding was in agreement with studies performed by [26] and [27]. However, in mild cases, 

Staph. pyogen is the most prevalent bacterium, with 9 counts.[28] and [29] proved the same result in their 

work. 

 

Table (4) Antibiotic resistance pattern in bacterial isolates from patients with respiratory tract 

Antibiotics 

Percentage of bacterial isolates resistant to antibiotic 

P.aurginosa 

=26 

K.pneumonia 

n=24 

Strep.pneum

onian=18 

Staph.a

ureus 

n=16 

Strep.py

ogen 

n=10 

H.inflenza

e 

n=20 

M.catarrhalis 

n=6 

Gentamycin 11.5 % 0.0% 0.0% 0.0% 0.0% - - 

Cefuroxime 7.6% 8.3% 11.11% 0.0% 0.0% - - 

Amikacin 0.0% 4.1% 5.5% 0.0% 0.0% - - 

Cephalexin 100.0% 87.5% 88.8% - 70.0% - - 

Ceftazidime 80.0% 95.8% 61.1% 62.5% 80.0% - - 

Amoxicillin 100.0% 100.0% 100.0% 100.0% 90.0% - 0.0% 

Ampicillin 100.0% 100.0% 100.0% 100.0% 100.0% 5.0% - 

Piperacillin 100.0% 79.1% 100.0% 68.75% - - - 

Ciprofloxacin 92.0% 91.6% - 81.25% 100.0% - - 

Azithromycin - - - - - 10.0% 16.0% 

Levofloxacin - - 100.0% - - 0.0% 16.0% 

Cefotaxime - - - - - 0.0% 0.0% 

Erythromycin - - - - - 5.0% 16.0% 

*n= the number of bacterial isolates    

*- = non do 

 

The antimicrobial effects ampicillin and amoxicillin showed the highest degree of resistance. 

Additionally, Ceftazidime, piperacillin-tazobactam, and cephalexin were found to have high levels of 

resistance. Table (3) shows highest resistance of p.aeruginosa was observed against to most of the 

antibiotics used, cephalexin, piperacillin and amoxicillin with (100.0%)  fllowed by 92% was resistance to 

ciprofloxacin and ceftazidime (80.0%). on the other hand, the highest sensitivity observed to amikacin 

followed by cefuroxime (7.6%) and gentamycin (11.5%). These results similar to other study conducted by 

[30] showed that 100% of isolate p.aeruginosa were resistance to cephalexin.  
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In other study conducted by [31] showed that p.aeruginosa was highest resistance to followed by 

96% cephalexine. K.pneumonia was highest sensitivity to gentamicin (0.0%) followed by amikacin (4.1%) 

and cefuroxime (8.3%).  This study show M.catarrhalis was highly sensitive to amoxicillin, cefotaxime 

followed by azithromycin, erythromycin and levofloxacin. Whereas H.inflenzae was more sensitive to 

levofloxacin and cefotaxime fllowed by erythromycin (5.0%) and azithromycin (10.0%). Results are similar 

to other previous study by [32-33]. 

 
Table (5) multidrug resistance pattern in bacterial isolate from respiratory tract infections. 

 
Type of bacterial isolates Total Multidrug resistance 

P. aeruginosa 

 
26 15(57.6%) 

K. pneumonia 

 
24 9(37.5%) 

Strep. Pneumonia 

 
18 7(38.8%) 

Staph. aureus 

 
16 10(37.5%) 

H. Influenzae 

 
20 

12(60.0%) 

 

Strep. Pyogen 

 
10 0(0.0) 

M. catarrhalis 

 

6 

 
0(0.0) 

Total 120 53(44.1%) 

 

 

All bacterial isolates were screened for antimicrobial resistance, and multidrug resistance was 

identified 53(44.1%) of the tested bacterial isolate. (Table 5) P. aeruginosa exhibited the highest amount of 

multidrug resistance, at 57.6%. M. catarrhalis and Strep. Pyogen isolates did not exhibit any multidrug 

resistance. 

 

CONCLUSION  

Through this study, we conclude that children under the age of five years are more susceptible to 

respiratory infections. lower respiratory tract infections (LRTI) was more prevalent in investigated children 

than upper lower respiratory tract infections (URTI). Fever and cough were common symptoms of 

respiratory infections in pediatrics P. aeruginosa and K. pneumonia were the most common types of bactreia 

isolated followed by H. influenzae, Strep. pneumonia, Staph. aureus, Strep.pyogen and M. catarrhalis. 

However, these organisms have become resistant to at least two routinely used antibiotics, such as 

cephalexin, amoxicillin, ampicillin, ciprofloxacin, ceftazidime, and piperacillin-tazobactam. The high degree 

of antibiotic resistance found in the research area necessitates the use of susceptibility tests and cultures in 

order to properly manage respiratory infections. 

 

ACKNOWLEDGEMENTS  

 

The author thanks to Kerbala University\College of Applied Medical Sciences, Babil Teaching Hospital for 

Maternity and Children and AL Nour hospital for children for their support. 
 

 

REFERENCES 
 
 

[1] C. E. Troeger, B. F. Blacker, I. A. Khalil, S. R. Zimsen, S. B. Albertson, D. Abate, ... and R. K. Rai, "Mortality, 
morbidity, and hospitalisations due to influenza lower respiratory tract infections, 2017: an analysis for the Global 
Burden of Disease Study 2017," The Lancet Respiratory Medicine, vol. 7, no. 1, pp. 69-89, 2019. 
https://doi.org/10.1016/S2213-2600(18)30496-X. 

[2] G. Greene, K. Hood, P. Little, T. Verheij, H. Goossens, S. Coenen, and C. Butler, "Towards clinical definitions of 
lower respiratory tract infection (LRTI) for research and primary care practice in Europe: an international consensus 
study," Primary Care Respiratory Journal, vol. 20, no. 3, pp. 299-306, 2011. 

https://doi.org/10.1016/S2213-2600(18)30496-X


                                        Iraqi Journal for Applied Science (ISSN: 3006-5828) 
 

Isolation and Antimicrobial Susceptibility Patterns of Bacterial Pathogens Causing Respiratory Tract Infections in 

Children (Zainab Mohsin Mohammed Hassan) 

48 

[3] M. Korppi, P. Heikkilä, S. Palmu, H. Huhtala, and P. Csonka, "Antibiotic prescribing for children with upper 
respiratory tract infection: a Finnish nationwide 7-year observational study," European Journal of Pediatrics, vol. 
181, no. 8, pp. 2981-2990, 2022. 

[4] C. F. Raft, L. Bjerrum, M. Arpi, J. O. Jarløv, and J. N. Jensen, "Delayed antibiotic prescription for upper respiratory 
tract infections in children under primary care: Physicians’ views," European Journal of General Practice, vol. 23, 
no. 1, pp. 191-196, 2017. https://doi.org/10.1080/13814788.2017.1347628. 

[5] K. M. Aboshanab, "Antimicrobial resistance pattern of some bacterial pathogens involved in lower respiratory tract 
infections in Egypt," Journal of Microbiology, 2015. DOI: 10.3823/286. 

[6] S. Peters, S. Rowbotham, A. Chisholm, A. Wearden, S. Moschogianis, L. Cordingley, ... and C. Chew-Graham, 
"Managing self-limiting respiratory tract infections: a qualitative study of the usefulness of the delayed prescribing 
strategy," British Journal of General Practice, vol. 61, no. 590, pp. e579-e589, 2011. DOI: 
https://doi.org/10.3399/bjgp11X593866. 

[7] V. A. Arason, K. G. Kristinsson, J. A. Sigurdsson, G. Stefansdottir, S. Molstad, and S. Gudmundsson, "Do 
antimicrobials increase the carriage rate of penicillin resistant pneumococci in children? Cross-sectional prevalence 
study," BMJ, vol. 313, no. 7054, pp. 387-391, 1996. DOI: https://doi.org/10.1136/bmj.313.7054.387. 

[8] A. E. Atia and A. N. Abired, "Antibiotic prescribing for upper respiratory tract infections by Libyan community 
pharmacists and medical practitioners: An observational study," Libyan Journal of Medical Sciences, vol. 1, no. 2, 
pp. 31-35, 2017. DOI: 10.4103/LJMS.LJMS_14_17. 

[9] J. H. Jorgensen and M. A. Pfaller, "Introduction to the 11th Edition of the Manual of Clinical Microbiology," Manual 
of Clinical Microbiology, pp. 1-4, 2015. DOI: https://doi.org/10.1128/9781555817381.ch1. 

[10] J. Thokngaen and W. Karoonboonyanan, "Pediatric respiratory severity score evaluates disease severity of 
respiratory tract infection in children," Chulalongkorn Medical Journal, vol. 63, no. 1, pp. 41-46, 2019. DOI: 
10.58837/CHULA.CMJ.63.1.6. 

[11] A. Y. Al-Haifi, A. S. M. Al Makdad, M. K. Salah, H. A. Al-Shamahy, and W. A. A. Al Shehari, "Epidemiology, 
bacterial profile, and antibiotic sensitivity of lower respiratory tract infections in Sana’a and Dhamar city, Yemen," 
Universal Journal of Pharmaceutical Research, vol. 5, no. 2, 2020. DOI: 10.22270/ujpr.v5i2.386. 

[12] A. Edin, "Improved diagnosis and prediction of community-acquired pneumonia," Doctoral dissertation, Umeå 
universitet, 2018. 

[13] L. Liu, S. Oza, D. Hogan, J. Perin, I. Rudan, J. E. Lawn, ... and R. E. Black, "Global, regional, and national causes 
of child mortality in 2000–13, with projections to inform post-2015 priorities: an updated systematic analysis," The 
Lancet, vol. 385, no. 9966, pp. 430-440, 2015. https://doi.org/10.1016/S0140-6736(14)61698-6. 

[14] C. Troeger et al., "Estimates of the global, regional, and national morbidity, mortality, and aetiologies of lower 
respiratory infections in 195 countries, 1990–2016: a systematic analysis," The Lancet Infectious Diseases, vol. 18, 
no. 11, pp. 1191-1210, 2018. DOI: https://doi.org/10.1016/S1473-3099(18)30310-4. 

[15] Y. Solomon, Z. Kofole, T. Fantaye, and S. Ejigu, "Prevalence of pneumonia and its determinant factors among 
under-five children in Gamo Zone, southern Ethiopia, 2021," Frontiers in Pediatrics, vol. 10, 2022. DOI: 
https://doi.org/10.3389/fped.2022.1017386. 

 [16] D. R. Rendon, J. Shiau, and S. V. Sherman, "Lobar pneumonia presenting as fever, headaches, and a negative chest 
radiograph," The American Journal of Medicine, vol. 136, no. 4, pp. e65-e66, 2023. 
https://doi.org/10.1016/j.amjmed.2022.12.022. 

[17] K. A. Atoloye, T. V. Lawal, A. S. Adebowale, and A. F. Fagbamigbe, "A spatio-temporal mapping and Bayesian 
modelling of fever, cough and short rapid breaths, as symptoms of pneumonia in under-five children in Nigeria," 
2023. https://doi.org/10.21203/rs.3.rs-3011320. 

[18] S. Rehman et al., "Biofilm Producing Pseudomonas Aeruginosa in Patients with Lower Respiratory Tract 
Infections," Pakistan Journal of Medical & Health Sciences, vol. 16, no. 09, pp. 856-856, 2022. 
https://doi.org/10.53350/pjmhs22169856. 

[19] Z. Liang et al., "Host defense against the infection of Klebsiella pneumoniae: New strategy to kill the bacterium in 
the era of antibiotics?," Frontiers in Cellular and Infection Microbiology, vol. 12, 2022. 
https://doi.org/10.3389/fcimb.2022.1050396. 

[20] X. Yang et al., "Molecular epidemiology of Pseudomonas aeruginosa isolated from lower respiratory tract of ICU 
patients," Brazilian Journal of Biology, vol. 81, pp. 351-360, 2020. https://doi.org/10.1590/1519-6984.226309. 

[21] L. M. Wang, X. L. Qiao, L. Ai, J. J. Zhai, and X. X. Wang, "Isolation of antimicrobial resistant bacteria in upper 
respiratory tract infections of patients," 3 Biotech, vol. 6, no. 2, p. 166, 2016. 

[22] E. F. Hussein, "Detection and Antibiotic Susceptibility Patterns of Staphylococcus aureus, Streptococcus pyogenes 
and Streptococcus spp. Isolated from Sputum of Patients with Respiratory Tract Infections," Journal of 
Communicable Diseases, vol. 56, no. 1, pp. 50-56, 2024. https://doi.org/10.24321/0019.5138.202409. 

[23] D. M. Miriti, J. M. Muthini, and A. K. Nyamache, "Study of bacterial respiratory infections and antimicrobial 
susceptibility profile among antibiotics naive outpatients visiting Meru teaching and referral hospital, Meru County, 
Kenya in 2018," BMC Microbiology, vol. 23, no. 1, p. 172, 2023. 

[24] O. A. Abubakar, "Molecular Detection of Antibiotic Resistance Genes From Extensively Antibiotic-Resistant 
Escherichia and Klebsiella Species Isolated From Patients Attending General Hospital MINNA," Doctoral 
dissertation, 2023. 

[25] A. F. García et al., "Characterization of Pseudomonas aeruginosa and Acinetobacter spp. in respiratory secretions of 
hospitalized patients in intensive care," GSC Biological and Pharmaceutical Sciences, vol. 18, no. 2, pp. 038-051, 
2022. https://doi.org/10.30574/gscbps.2022.18.2.0044. 

[26] V. Månsson, "Haemophilus influenzae–typing, epidemiology and beta-lactam resistance," Doctoral dissertation, 
Lund University, 2019. 

[27] J. Yoo et al., "Bacterial etiology and pneumococcal urinary antigen in moderate exacerbation of chronic obstructive 
pulmonary disease," Journal of Thoracic Disease, vol. 14, no. 7, pp. 2532, 2022. DOI: 10.21037/jtd-22-133. 

[28] S. S. Khazaal, S. K. Al-Alak, and M. H. Z. Talha, "Molecular Identification of Prevalent Streptococcus Pyogenes 
Serogroup Associated with Respiratory Tract Infections in Children," Al-Mustansiriyah Journal of Science, vol. 33, 
no. 5, pp. 8-16, 2022. https://doi.org/10.23851/mjs.v33i5.1306. 

https://doi.org/10.1080/13814788.2017.1347628
https://doi.org/10.3399/bjgp11X593866
https://doi.org/10.1136/bmj.313.7054.387
https://doi.org/10.1128/9781555817381.ch1
https://doi.org/10.1016/S0140-6736(14)61698-6
https://doi.org/10.1016/S1473-3099(18)30310-4
https://doi.org/10.3389/fped.2022.1017386
https://doi.org/10.1016/j.amjmed.2022.12.022
https://doi.org/10.21203/rs.3.rs-3011320
https://doi.org/10.53350/pjmhs22169856
https://doi.org/10.3389/fcimb.2022.1050396
https://doi.org/10.1590/1519-6984.226309
https://doi.org/10.24321/0019.5138.202409
https://doi.org/10.30574/gscbps.2022.18.2.0044
https://doi.org/10.23851/mjs.v33i5.1306


                                        Iraqi Journal for Applied Science (ISSN: 3006-5828) 
 

Isolation and Antimicrobial Susceptibility Patterns of Bacterial Pathogens Causing Respiratory Tract Infections in 

Children (Zainab Mohsin Mohammed Hassan) 

49 

[29] S. Patra, C. Meenakshisundaram, and K. V. Leela, "Prevalence study of group A streptococci and its antimicrobial 
sensitivity pattern in upper respiratory tract infections of all age groups in a tertiary health care centre in Chengalpet 
district," Journal of Pharmaceutical Negative Results, pp. 2051-2059, 2022. 
https://doi.org/10.47750/pnr.2022.13.S01.241. 

[30] K. Gordon, "Prevalence & antibiotic susceptibility patterns of pathogens obtained from the lower respiratory tract of 
patients from NIDCH Dhaka-Bangladesh," Doctoral dissertation, Brac University, 2019. 

[31] M. Bhuiya et al., "Enumerating antibiotic susceptibility patterns of Pseudomonas aeruginosa isolated from different 
sources in Dhaka City," The Open Microbiology Journal, vol. 12, pp. 172, 2018. DOI: 
10.2174/1874285801812010172. 

[32] J. Sahin-to, "Co-carriage of Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus influenzae and 
Moraxella catarrhalis among three different age categories of children," Clinical Microbiology and Infection, vol. 
21, 2020. DOI: https://doi.org/10.1371. 

[33] S. Abbas, E. Ammar, and N. Al-Mudlal, "Screening for sul1 and HemO gene in Stenotrophomonas maltophilia 
isolated from Patients in Iraq," Iraqi Journal for Applied Science, vol. 1, no. 1, 2024. 

 

 

BIOGRAPHIES OF AUTHORS   

 

Hassan Ali Hussein Alsaadi: Work Address: Kerbala University /college of applied 

medical science /clinical laboratory department PhD. Microbiology/ Immunology, 

College of Kerbala. Email: hassan.a@uokerbala.edu.iq  

 

 

 

 

Zainab Mohsin Mohammed Hasan: BSc: college of Applied Medical Science -

kerbala, Iraq. MSc student in the College of Applied Medical Science Department of 

Clinical Laboratories, University of Kerbala, Kerbala, Iraq   

Email: zainab.mohsin@s.uokerbala.edu.iq  

  

 

 

 

https://doi.org/10.47750/pnr.2022.13.S01.241
https://doi.org/10.1371
mailto:hassan.a@uokerbala.edu.iq
https://access.clarivate.com/login?code=a0PjzQ_-QzZqXjRCRj2fSdapzlusdqMy0Teh0Z6BO4E&app=wos&redirect_uri=https://www.webofknowledge.com&provider=orcid&referrer=mode=Nextgen&path=/wos/op/login-redirect/wos-op/account/unified-auth/&DestApp=UA&action=transfer
https://www.researchgate.net/profile/Hassan-Saleh-5
https://orcid.org/my-orcid?orcid=0000-0002-9511-9682
https://scholar.google.com/citations?user=821iUUYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57207855390
https://access.clarivate.com/login?code=a0PjzQ_-QzZqXjRCRj2fSdapzlusdqMy0Teh0Z6BO4E&app=wos&redirect_uri=https://www.webofknowledge.com&provider=orcid&referrer=mode=Nextgen&path=/wos/op/login-redirect/wos-op/account/unified-auth/&DestApp=UA&action=transfer
https://www.researchgate.net/profile/Hassan-Saleh-5
https://orcid.org/my-orcid?orcid=0000-0002-9511-9682
https://scholar.google.com/citations?user=821iUUYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57207855390

