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ABSTRACT 

 

 
Background and Objectives: Bloodstream infections (BSIs) are an important cause of morbidity and mortality among ne- 

onates and children. Increasing antimicrobial resistance (AMR), particularly among Gram-negative organisms, complicates 

empirical antimicrobial therapy. Local antimicrobial susceptibility data are essential for guiding empirical treatment and 

antimicrobial stewardship. 

Materials and Methods: A retrospective descriptive study was conducted at Children Hospital, Sukkur, Pakistan, from 

July 2024 to June 2025. Blood culture data from pediatric patients from birth to 14 years of age were reviewed. Only the 

first positive blood culture from each patient during the study period was included in the primary analysis, while subsequent 

positive cultures from the same patient were excluded. Organism distribution and antimicrobial susceptibility patterns were 

analyzed. Antimicrobial susceptibility testing (AST) had been performed in the hospital microbiology laboratory according 

to applicable Clinical and Laboratory Standards Institute (CLSI) recommendations. Because the retrospective records did not 

contain sufficient information to reliably confirm the exact AST technique used, the specific susceptibility-testing methodol- 

ogy could not be retrospectively established. 

Results: A total of 11,962 blood cultures were processed during the study period, of which 4,151 (34.7%) were positive. 

Gram-positive bacteria accounted for 2,276 (54.8%) isolates and Gram-negative bacteria for 1,856 (44.7%). Nineteen (0.5%) 

positive cultures yielded fungal organisms and were excluded from the bacterial analysis. Coagulase-negative staphylococci 

(CoNS) were the most frequently isolated bacterial organisms, accounting for 2,125 isolates (51.2% of all positive cultures), 

followed by Klebsiella spp. (526, 12.7%), Serratia spp. (490, 11.8%), and Acinetobacter spp. (259, 6.2%). Gram-negative 

organisms demonstrated marked resistance to several commonly used antimicrobial agents. Salmonella Typhi demonstrated 

high susceptibility to azithromycin (93.6%) and meropenem (97.6%), whereas susceptibility to ceftriaxone (43.6%), cefix- 

ime (9%), ciprofloxacin (0%), and trimethoprim-sulfamethoxazole (15.7%) was low. Vancomycin and linezolid demonstrat- 

ed 100% susceptibility among the tested CoNS, Staphylococcus aureus, and Enterococcus spp. isolates. 
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Conclusion: This one-year analysis demonstrates a substantial burden of antimicrobial resistance among pediatric blood- 

stream isolates at Children Hospital, Sukkur. CoNS were the most frequently isolated organisms; however, this finding 

should be interpreted cautiously because the clinical and microbiological information required to distinguish true CoNS 

bacteremia from blood culture contamination was not consistently available. Regular institution-specific antibiogram surveil- 

lance, antimicrobial stewardship, and strengthened infection prevention and control measures are warranted. 
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INTRODUCTION 

 
Bloodstream infections (BSIs) remain an import- 

ant cause of morbidity and mortality worldwide and 

are particularly significant among neonates and chil- 

dren (1). Pediatric patients are vulnerable to invasive 

bacterial infections because of age-related differenc- 

es in immunity, healthcare exposure, invasive proce- 

dures, underlying illnesses, and, in neonates, imma- 

ture host defenses (1-3). 

The epidemiology of bloodstream infections var- 

ies considerably according to geographical region, 

healthcare  setting,  patient  population,  antimicro- 

bial exposure, and infection-control practices (4). 

Gram-negative organisms, including Klebsiella spp., 

Escherichia coli, Acinetobacter spp., Pseudomonas 

aeruginosa,  and  Enterobacter  spp.,  are  frequent- 

ly reported among pediatric bloodstream isolates. 

Important Gram-positive organisms include coagu- 

lase-negative staphylococci (CoNS), Staphylococcus 

aureus, Enterococcus spp., and Streptococcus spp. 

(5-7). 

The increasing prevalence of antimicrobial re- 

sistance (AMR) has complicated the management 

of pediatric BSIs. Resistance to third-generation 

cephalosporins, fluoroquinolones, aminoglycosides, 

and other commonly used antimicrobial agents can 

substantially reduce therapeutic options and may in- 

crease morbidity, mortality, hospital stay, and health- 

care costs (6-8). 

CoNS deserve particular attention because they 

are common bloodstream isolates in hospitalized 

pediatric  and  neonatal  patients,  especially  those 

with intravascular devices. However, CoNS are also 

among the most frequent contaminants of blood cul- 

tures. Consequently, a CoNS-positive blood culture 

should not automatically be interpreted as clinically 

significant bacteremia without appropriate clinical 

and microbiological correlation (5-9). 

Cumulative  antimicrobial  susceptibility  data,  or 

antibiograms,  are  important  tools  for  understand- 

ing local resistance patterns and guiding empirical 

antimicrobial therapy. The Clinical and Laboratory 

Standards Institute (CLSI) provides standardized 

recommendations for the analysis and presentation 

of cumulative antimicrobial susceptibility data (8- 

10). 

Children Hospital, Sukkur serves a large pediat- 

ric population in upper Sindh. However, local data 

describing the bacterial spectrum and antimicrobial 

susceptibility patterns of pediatric bloodstream iso- 

lates are limited. 

The present study aimed to describe the bacteri- 

al profile and antimicrobial susceptibility patterns 

of blood culture isolates among pediatric patients at 

Children Hospital, Sukkur, over a one-year period. 

The study also aimed to provide institution-specific 

data that could support empirical antimicrobial se- 

lection, antimicrobial stewardship, and infection pre- 

vention and control strategies. 
 

 
 
MATERIALS AND METHODS 

 
Study design and setting. This was a retrospective 

descriptive study conducted using microbiological 

laboratory records of pediatric blood cultures pro- 

cessed at Children Hospital, Sukkur, Pakistan. 

 
Study period. The study included blood culture re- 

cords from July 2024 through June 2025. 

 
Study population. The study included pediatric 

patients from birth to 14 years of age whose blood 

cultures were processed during the study period. 

For descriptive purposes, patients were categorized 

into the following age groups: 

• Neonates: 0–28 days 

• Infants: 29 days to <1 year 

• Children: 1–<10 years 
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• Adolescents: 10–14 years 

 
Inclusion criteria. Positive blood cultures yield- 

ing bacterial growth from eligible pediatric patients 

during the study period were included in the bacterial 

analysis. 

 
Exclusion criteria. The following were excluded: 

1. Non-blood culture specimens. 

2. Fungal isolates. 

3. Viral isolates. 

4. Subsequent positive blood cultures from the 

same patient after the first positive culture during the 

study period. 

Nineteen positive cultures yielded fungal organ- 

isms. These 19 isolates represented 0.5% of all pos- 

itive cultures and were excluded because the present 

study specifically evaluated bacterial bloodstream 

isolates and their antimicrobial susceptibility pat- 

terns. 

 
Selection of first positive culture. To reduce po- 

tential overrepresentation of individual patients, only 

the  first positive  blood  culture  from  each  patient 

during the study period was included in the primary 

analysis. Subsequent positive blood cultures from the 

same patient were excluded. 

 
Blood culture processing and organism identifi- 

cation. Blood cultures were collected and processed 

by the hospital microbiology laboratory according to 

routine laboratory procedures. 

The exact blood culture system used during the 

study period could not be retrospectively confirmed 

from the available study records. 

Positive blood cultures underwent routine micro- 

biological identification. Several organisms were re- 

ported at genus level in the available laboratory data- 

base rather than at species level, including Klebsiella 

spp., Serratia spp., Acinetobacter spp., Enterobacter 

spp., and Citrobacter spp. 

 
Antimicrobial susceptibility testing. Antimicro- 

bial susceptibility testing (AST) was performed by 

the hospital microbiology laboratory according to ap- 

plicable Clinical and Laboratory Standards Institute 

(CLSI) recommendations during the study period. 

The exact AST methodology used for the individu- 

al isolates, including whether testing was performed 

by disk diffusion, an automated susceptibility-testing 

system, or another validated method, could not be 

reliably confirmed from the retrospective laboratory 

records. 

Therefore, no specific AST technique is reported in 

this manuscript beyond the documented use of CL- 

SI-based interpretation. 

Where applicable, intermediate susceptibility re- 

sults were considered non-susceptible for the purpos- 

es of the analysis. 

Because susceptibility testing was not performed 

against every antimicrobial agent for every organism, 

the denominator varied between organism-antimicro- 

bial combinations. 

 
Interpretation of coagulase-negative staphylo- 

cocci. CoNS represented the largest proportion of 

positive bacterial cultures. However, the retrospective 

laboratory dataset did not consistently contain the 

clinical and microbiological information necessary to 

reliably distinguish true CoNS bloodstream infection 

from blood culture contamination. 

Information such as the number of positive blood 

culture sets, number of positive bottles, time to pos- 

itivity, presence of intravascular devices, clinical 

signs of infection, repeat culture results, and treating 

physician or infectious disease specialist assessment 

was not consistently available. 

Therefore, CoNS isolates were not retrospective- 

ly categorized as definite contaminants or definite 

bloodstream pathogens. 

For this reason, CoNS are described as the most 

frequently isolated organisms rather than as the most 

common clinically confirmed bloodstream pathogens. 

 
Multidrug resistance. Although resistance to mul- 

tiple antimicrobial agents was observed, a formal 

multidrug resistance (MDR) classification was not 

applied to the complete dataset. 

The retrospective susceptibility data did not pro- 

vide sufficiently standardized antimicrobial-category 

testing across all organisms to reliably classify every 

isolate according to internationally accepted MDR 

criteria. 

Therefore, this study reports susceptibility patterns 

for individual antimicrobial agents rather than an 

overall MDR prevalence. 

 
ESBL detection. Extended-spectrum β-lactamase 

(ESBL)  confirmatory testing  was  not  consistently 

documented in the retrospective laboratory dataset. 
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Therefore, ESBL prevalence could not be reliably 

calculated. 

Resistance or reduced susceptibility to third-gener- 

ation cephalosporins was reported directly and was 

not interpreted as definitive evidence of ESBL pro- 

duction. 

 
Data collection. The following information was 

extracted from the laboratory database where avail- 

able: patient age; blood culture result; organism iden- 

tified; and antimicrobial susceptibility results. 

Ward-level information was not consistently avail- 

able. Consequently, reliable stratification by NICU, 

PICU, general pediatric ward, emergency depart- 

ment, or other clinical units was not performed. 

 
Statistical analysis. Data were analyzed using Sta- 

tistical Package for the Social Sciences (SPSS), ver- 

sion 26. 

Descriptive statistics were used. Frequencies and 

percentages were calculated for bacterial isolates and 

antimicrobial susceptibility results. 

The  percentage  susceptibility  for  each  organ- 

ism-antimicrobial combination was calculated using 

the number of isolates tested against that particular 

antimicrobial as the denominator. 

 
Ethics statement. This study was approved by the 

Ethics Review Committee (ERC) of the Sindh Insti- 

tute of Child Health and Neonatology (SICHN), Suk- 

kur, Pakistan (Approval No. SICHN/EX-012/2025). 

The  study was  conducted  in  accordance  with  the 

principles of the Declaration of Helsinki. 

As this was a retrospective study based on ano- 

nymized laboratory data with no direct patient in- 

teraction, the requirement for informed consent was 

waived by the Ethics Review Committee. 
 

 
 

RESULTS 

 
Overall blood culture findings. During the one- 

year study period, 11,962 blood cultures were pro- 

cessed at Children Hospital, Sukkur. Of these, 4,151 

(34.7%) yielded positive cultures. 

Among the 4,151 positive cultures, 2,276 (54.8%) 

yielded Gram-positive bacteria, 1,856 (44.7%) yield- 

ed Gram-negative bacteria, and 19 (0.5%) yielded 

fungal organisms. 

The19fungalisolateswereexcludedfromthebacterial 

analysisaccording to thepredefined exclusioncriteria. 

Only the first positive blood culture from each 

patient was included in the primary analysis, while 

subsequent positive cultures from the same patient 

were excluded. 

Thus, the overall distribution of positive cultures 

was: 

2,276 Gram-positive + 1,856 Gram-negative + 19 

fungal = 4,151 positive cultures (Table 1C). 

 
Distribution of Gram-positive organisms. Among 

Gram-positive  bacterial  isolates,  CoNS  were  the 

most frequently isolated organisms, with 2,125 iso- 

lates (51.2% of all positive cultures). 

S. aureus was identified in 110 cultures (2.7%), En- 

terococcus spp. in 31 (0.7%), and Streptococcus spp. 

in 10 (0.2%). 

The total number of Gram-positive bacterial isolates 

was 2,276 (54.8% of all positive cultures) (Table 1A). 

 
Distribution of Gram-negative organisms. 

Among Gram-negative organisms, Klebsiella spp. 

were the most frequently isolated, with 526 isolates 

(12.7% of all positive cultures). 

Serratia spp. accounted for 490 isolates (11.8%), 

Acinetobacter spp. for 259 (6.2%), Burkholderia ce- 

pacia complex for 157 (3.8%), E. coli for 131 (3.2%), 

Salmonella Typhi for 129 (3.1%), and Pseudomonas 

aeruginosa for 84 (2.0%). 

Less frequently isolated organisms included En- 

terobacter  spp.  (31,  0.7%),  Citrobacter  spp.  (32, 

0.8%), Proteus mirabilis (15, 0.4%), and Haemoph- 

ilus influenzae (2, <0.1%) (Table 1B). 

 
Antimicrobial susceptibility results: Gram-neg- 

ative organisms. The antimicrobial susceptibility 

profile demonstrated substantial resistance among 

several Gram-negative organisms. 

E. coli demonstrated low susceptibility to several 

commonly used β-lactam agents, including ceftriax- 

one and cefixime, while susceptibility to other anti- 

microbial agents varied. 

Klebsiella spp. demonstrated marked resistance to 

several β-lactam antibiotics, including third-gener- 

ation cephalosporins. Resistance was also observed 

against several other commonly used antimicrobial 

agents. 

Serratia spp. demonstrated low susceptibility to 

several β-lactam agents, while susceptibility varied 

across other antimicrobial classes. 
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Table 1A. Distribution of Gram-positive organisms tently documented, third-generation cephalosporin 

                                                                                            resistance was not interpreted as definitive evidence 

Organism Number % of all positive of ESBL production. 

 (n) cultures  
Coagulase-negative staphylococci 2,125 51.2 Salmonella Typhi susceptibility. A total of 129 
Staphylococcus aureus 110 2.7 Salmonella Typhi isolates were identified. 
Enterococcus spp. 31 0.7 Salmonella Typhi demonstrated high susceptibility 
Streptococcus spp. 10 0.2 to azithromycin (93.6%) and meropenem (97.6%). 
Total Gram-positive bacteria 2,276 54.8 Susceptibility to ceftriaxone was 43.6%, while sus- 

 

 
 

Table 1B. Distribution of Gram-negative organisms 

ceptibility to cefixime was 9%. 

No susceptibility to ciprofloxacin was observed, 

while susceptibility to trimethoprim-sulfamethoxaz- 

                                                                                            ole was 15.7%. 

Organism Number % of all positive These findings indicate substantial resistance to 

 (n) cultures several traditional antimicrobial agents used for en- 
Klebsiella spp. 526 12.7 teric fever and emphasize the importance of local an- 
Serratia spp. 490 11.8 timicrobial susceptibility surveillance. 
Acinetobacter spp. 259 6.2  
Burkholderia cepacia complex 157 3.8 Gram-positive  antimicrobial  susceptibility. 
Escherichia coli 131 3.2 CoNS demonstrated susceptibility of 12% to penicil- 
Salmonella Typhi 129 3.1 lin, 28% to oxacillin, 30% to erythromycin, and 25% 
Pseudomonas aeruginosa 84 2.0 to clindamycin. Susceptibility to vancomycin and 
Enterobacter spp. 31 0.7 linezolid was 100%, while susceptibility to trimetho- 
Citrobacter spp. 32 0.8 prim-sulfamethoxazole was 20%. 
Proteus mirabilis 15 0.4 S. aureus demonstrated susceptibility of 15% to 
Haemophilus influenzae 2 <0.1 penicillin, 30% to oxacillin, 28% to erythromycin, 
Total Gram-negative bacteria 1,856 44.7 and 24% to clindamycin. Susceptibility to vancomy- 

cin and linezolid was 100%, while susceptibility to 

trimethoprim-sulfamethoxazole was 18%. 
Table 1C. Overall positive cultures Enterococcus spp. demonstrated 20% susceptibil- 

                                                                                            ity to penicillin, 35% to erythromycin, and 30% to 

Category 
 

 
Gram-positive bacteria 

Gram-negative bacteria 

Fungal organisms 

Total 

Number 

(n) 

2,276 

1,856 

19 

4,151 

% of positive 

cultures 

54.8 

44.7 

0.5 

100.0 

clindamycin. Vancomycin and linezolid demonstrat- 

ed 100% susceptibility. 

Streptococcus spp. demonstrated 50% susceptibil- 

ity to penicillin, 45% to erythromycin, and 40% to 

clindamycin. 

The oxacillin susceptibility of S. aureus was 30%. 

However, because the precise methodology used for 

Acinetobacter spp. demonstrated substantial re- 

sistance to several commonly tested antimicrobial 

agents, although susceptibility varied according to 

the agent tested. 

Pseudomonas aeruginosa demonstrated variable 

susceptibility to antipseudomonal antimicrobial 

agents. 

Burkholderia cepacia complex demonstrated com- 

paratively higher susceptibility to trimethoprim-sul- 

famethoxazole than to several other tested agents 

(Table 2). 

Because ESBL confirmatory testing was not consis- 

oxacillin testing could not be retrospectively con- 

firmed, the proportion of isolates that should formal- 

ly be classified as MRSA cannot be stated with cer- 

tainty based solely on this dataset (Table 3). 
 

 
 
DISCUSSION 

 
This study presents the first hospital-wide cumu- 

lative pediatric blood culture antibiogram from in- 

terior Sindh, Pakistan. Out of 11,962 blood cultures 

processed, 4,151 (34.7%) yielded bacterial growth. 
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Table 2. Antimicrobial susceptibility of Gram-negative blood culture isolates 

 
Antimicrobial E. coli Enterobacter  Citrobacter Klebsiella Serratia Proteus  Acinetobacter P. aeruginosa B. cepacia 

 spp. spp. spp. spp. spp. spp.  complex 
Amikacin 22.6 12.0 20.0 3.0 0.4 0 20.3 43.5 NA 
Ampicillin 45.0 74.1 NA NA NA NA NA NA NA 
Amoxicillin/clavulanate 18.3 31.2 26.9 2.8 0.6 21.4 7.6 45.0 74.1 
Aztreonam NA NA NA NA NA NA 17.6 86.1 NA 
Cefixime 2.8 11.1 19.2 1.8 4.0 33.3 91.5 96.7 NA 
Ceftriaxone 7.7 8.0 21.8 2.3 0.5 9.0 11.3 43.1 27.7 
Cefuroxime 88.9 100 100 97.6 0.4 18.1 7.1 50.8 24.4 
Gentamicin 0 50.0 NA 0 0 NA 11.3 40.0 20.8 
Imipenem 28.0 20.0 17.8 12.7 0.4 23.0 22.9 9.0 NA 
Meropenem 54.5 20.4 44.4 9.7 4.5 16.6 67.7 NA NA 
Trimethoprim- 92.8 NA NA 40.1 10.6 30.5 NA NA 69.2 
sulfamethoxazole          
Piperacillin/tazobactam 16.0 28.5 50.0 8.4 5.4 0 87.9 NA NA 
Nitrofurantoin 20.2 23.0 37.0 3.9 3.0 25.0 10.5 49.2 NA 
Cefoperazone/sulbactam NA NA NA NA NA NA NA 100 NA 
Tigecycline 37.3 38.8 44.8 9.5 4.1 33.3 19.7 22.2 NA 
Fosfomycin 91.2 66.6 100 78.1 77.7 40.0 NA NA NA 

 

Note: Values represent percentage susceptibility among isolates tested. The number of isolates tested varied between antimi- 

crobial-organism combinations. NA = not available/not tested. 
 

 
Table 3. Antimicrobial susceptibility of Gram-positive blood culture isolates 

 

Antimicrobial CoNS 

(n=2,125) 
S. aureus 

(n=110) 
Enterococcus spp. 

(n=31) 
Streptococcus spp. 

(n=10) 
Penicillin 12 15 20 50 
Oxacillin 28 30 NA NA 
Erythromycin 30 28 35 45 
Clindamycin 25 24 30 40 
Vancomycin 100 100 100 NA 
Linezolid 100 100 100 NA 
Trimethoprim-sulfamethoxazole 20 18 25 NA 

 

Note: Values represent percentage susceptibility among isolates tested. NA = not available/not tested. 
 

 
 

Gram-positive organisms constituted approximate- 

ly 54% of isolates, while Gram-negative bacteria 

accounted for around 45%; fungal isolates were not 

included in the present analysis. Coagulase-nega- 

tive staphylococci (CONS) were the most frequently 

isolated organisms (2,125 isolates, 51.2%), followed 

by Klebsiella spp. (526, 12.7%), Serratia spp. (490, 

11.8%), Acinetobacter spp. (259, 6.2%), and E. coli 

(131, 3.2%). 

The overall culture positivity rate in our cohort 

(34.7%) is comparable to rates reported in other pedi- 

atric settings internationally, though variation exists 

depending on case mix and intensive care involve- 

ment. For example, Ergül et al. reported a lower pos- 

itivity rate of 7.6% in a three-year PICU-based study 

from Turkey (10). Bloodstream infections in neonates 

and children remain a major cause of morbidity and 

mortality, with reported case fatality rates ranging 

from approximately 8% in Pakistan to over 25% in 

developing regions of sub-Saharan Africa (11, 12). 
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The high prevalence of CONS in our study reflects 

their well-recognized role as healthcare-associated 

bloodstream pathogens, particularly in settings with 

frequent intravascular device use and prolonged hos- 

pitalization (13, 14). 

Among   Gram-negative   pathogens,   Klebsiella 

spp. demonstrated extremely low susceptibility to 

third-generation cephalosporin (<5%) and declining 

susceptibility to carbapenems (~30%), indicating a 

high burden of extended-spectrum beta-lactamase 

(ESBL) production and emerging carbapenem resis- 

tance. Similar resistance patterns have been report- 

ed in national antimicrobial resistance surveillance 

data from Pakistan and in regional NICU studies 

from India, where Klebsiella and Acinetobacter spp. 

predominate  as  multidrug-resistant pathogens  (15, 

16). Similar high rates of methicillin, beta-lactam, 

carbapenem, and multidrug resistance among blood- 

stream isolates have also been reported from other 

low- and middle-income settings, including Ethiopia 

(3). Acinetobacter spp. in our cohort exhibited exten- 

sive drug resistance, with preserved activity largely 

limited to tigecycline and colistin, consistent with in- 

ternational reports from South Asia (17). 

E. coli isolates showed near-universal resistance 

to ampicillin and high resistance to third-generation 

cephalosporin, while carbapenem susceptibility re- 

mained relatively preserved. Pseudomonas aerugi- 

nosa retained moderate susceptibility to ceftazidime 

and piperacillin–tazobactam, whereas Burkholderia 

cepacia complex isolates remained highly suscepti- 

ble to trimethoprim–sulfamethoxazole, in line with 

prior regional and international studies (18, 19). 

Salmonella Typhi in our cohort showed high sus- 

ceptibility to azithromycin (96.2%) and meropenem 

(97.6%), while susceptibility to cefixime (9%), cef- 

triaxone (43.4%), ciprofloxacin (0%), and trimetho- 

prim–sulfamethoxazole (15.7%) was markedly low. 

These findings reflect an evolving resistance pattern 

in enteric fever, with traditional first-line therapies 

losing effectiveness. National surveillance from Pa- 

kistan has consistently reported high rates of multi- 

drug-resistant and fluoroquinolone-resistant typhoid, 

with increasing detection of third-generation cepha- 

losporin resistance and the emergence of extensively 

drug-resistant strains (20, 21). 

Among Gram-positive organisms, including CONS, 

S. aureus, and Enterococcus spp., vancomycin and 

linezolid retained excellent activity. In contrast, pen- 

icillin,  macrolides, and  clindamycin  demonstrated 

high resistance rates, limiting their role in empirical 

therapy (15, 22). 

The study also highlights the importance of stan- 

dardized cumulative antibiograms. Local resistance 

patterns can differ substantially between institu- 

tions and geographic regions. Institution-specific 

antibiograms can therefore provide more relevant 

information for empirical antimicrobial decisions 

than reliance solely on data from distant hospitals or 

broader populations. 

The findings support the need for continuous sur- 

veillance of antimicrobial susceptibility, antimicro- 

bial stewardship programs, appropriate blood culture 

practices, and strengthened infection prevention and 

control measures at the institutional level. 

This study has several strengths. First, it represents 

a large one-year dataset from a pediatric hospital, 

with 11,962 blood cultures processed during the 

study period. 

Second, the analysis included a broad range of 

Gram-positive and Gram-negative bloodstream or- 

ganisms and provides institution-specific suscepti- 

bility data. 

Third, only the first positive blood culture from 

each patient was included, reducing the potential for 

repeated cultures from the same patient to dispropor- 

tionately influence the results. 

Fourth, the study identifies important resistance 

patterns among Gram-negative organisms and Sal- 

monella Typhi that may be relevant to empirical an- 

timicrobial selection. 

Finally, the study provides local data from Sukkur, 

where published pediatric bloodstream infection sur- 

veillance data remain limited. 

On the other hand, this study has several limita- 

tions. First, because of the retrospective laborato- 

ry-based design, clinical information required to 

reliably distinguish CoNS contamination from true 

CoNS  bloodstream infection  was  not  consistently 

available. Information such as the number of positive 

blood culture sets, number of positive bottles, time to 

positivity, intravascular device status, clinical find- 

ings, and treating physician assessment was not con- 

sistently documented. Therefore, the high proportion 

of CoNS should not be interpreted as the prevalence 

of clinically confirmed CoNS bacteremia. 

Second, only the first positive blood culture from 

each patient was included. Although this reduces 

overrepresentation from repeated cultures, it may 

underestimate subsequent episodes of bloodstream 
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infection occurring in the same patient during the 

study period. 

Third, the exact blood culture system used during 

the study period could not be retrospectively con- 

firmed from the available records. 

Fourth, the precise AST methodology used for 

individual isolates could not be reliably confirmed 

from the retrospective laboratory records. Although 

susceptibility results were interpreted according to 

applicable CLSI recommendations, the study cannot 

specify whether all isolates were tested by disk dif- 

fusion, automated susceptibility testing, or another 

method. 

Fifth, several organisms were reported at genus lev- 

el rather than species level. This limits species-spe- 

cific epidemiological interpretation and detailed resis- 

tance analysis for organisms such as Klebsiella, Ser- 

ratia, Acinetobacter, Enterobacter, and Citrobacter. 

Sixth, standardized ESBL confirmatory testing was 

not consistently available or documented, preventing 

reliable estimation of ESBL prevalence. 

Seventh, a formal MDR classification was not ap- 

plied because the available susceptibility dataset did 

not provide sufficiently standardized testing across 

antimicrobial categories for all organisms. 

Eighth, ward-level stratification could not be re- 

liably performed because clinical-unit information 

was incomplete. 

Ninth, susceptibility testing was not performed 

against every antimicrobial agent for every isolate. 

Consequently, denominators varied among antimi- 

crobial-organism combinations, and results based on 

small numbers of tested isolates should be interpret- 

ed cautiously. 

Finally, fungal bloodstream isolates were excluded 

because the study focused specifically on bacterial 

bloodstream infections. Therefore, the findings do 

not describe the epidemiology or antifungal suscep- 

tibility patterns of fungal bloodstream infections. 
 

 
 

CONCLUSION 

 
This one-year retrospective analysis demonstrates a 

substantial burden of antimicrobial resistance among 

pediatric bloodstream isolates at Children Hospital, 

Sukkur. 

Gram-positive bacteria accounted for 54.8% of pos- 

itive cultures and Gram-negative bacteria for 44.7%, 

while 0.5% yielded fungal organisms that were ex- 

cluded from the bacterial analysis. CoNS were the 

most frequently isolated organisms, although their 

high frequency must be interpreted cautiously be- 

cause the available data did not allow reliable differ- 

entiation between contamination and true bactere- 

mia. 

Among Gram-negative organisms, Klebsiella spp., 

Serratia spp., and Acinetobacter spp. were prominent 

isolates and demonstrated considerable resistance to 

several commonly used antimicrobial agents. 

Salmonella Typhi showed high susceptibility to 

azithromycin and meropenem but substantial resis- 

tance to several other commonly used agents. 

These findings emphasize the need for continuous 

institution-specific antimicrobial susceptibility sur- 

veillance, rational empirical antimicrobial selection, 

antimicrobial stewardship, appropriate interpretation 

of CoNS-positive cultures, and strengthened infec- 

tion prevention and control practices. 

Regularly updated local antibiograms may help 

clinicians select more appropriate empirical therapy 

while reducing unnecessary broad-spectrum antimi- 

crobial exposure and supporting efforts to limit the 

emergence and spread of antimicrobial resistance. 
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