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Introduction: 
The development of antimicrobial agents against patho-
genic microorganisms stands among the greatest achieve-
ments of modern medicine; however, after more than sev-
en decades of extensive use, their therapeutic efficacy has 
gradually diminished.

1
 Antibiotic resistance, a phenomenon 

that has seen tremendous uncontrolled growth in the entire 
world over the last two decades, is widely regarded today 
as one of the key concerns of public health at the global 
level. 

2
 However, additional factors are mostly responsible 

for the growth in its occurrence. This issue is closely linked 
to factors such as poor public hygiene, inadequate infection 
control in healthcare settings, excessive environmental 
exposure to antibiotics, and their extensive use in livestock 
and food production industries.

3 
The antibiotics existence in 

the surrounding, improper use in agriculture, and weak in-
fection prevention measures in hospitals and clinics have 

all contributed to the growing problem of antimicrobial re-
sistance.

3
  

Globally, this has become a critical concern, especially with 
the increasing prevalence of  MDR,  XDR, and PDR micro-
organisms.

4
 XDR refers to bacterial strains that remain 

susceptible to only one or two classes of antibiotics, where-
as PDR describes pathogens that show full resistance to 
above mentioned antibacterial agents. MDR is character-
ized by resistance to one or more agents across a mini-
mum of three antimicrobial categories. 

5
 MDR bacteria are 

mostly related to hospital-acquired infections, already sev-
eral have also emerged as major causative agents of com-
munity-acquired diseases.

6
 Gram-negative (GN) microor-

ganisms are responsible for significant mortality rates 
among infections caused by MDR agents. 

7
 Despite contin-

ued study into antibiotic resistance, there is no evidence of 
improvement, and effective AMR control requires a clear 
understanding of the current situation to guide when, how, 
and where to act. 

8
 

Objective: 
The objective of this study was to give descriptive infor-
mation on infections and antibiotic resistance patterns in 
bacterial pathogens at Govt Hospital, District Health Quar-
ter, Hyderabad, and Rural Health Center Mirpur Khas. 
Methodology:  
This particular study of diverse clinical specimens exam-
ined for bacterial isolation and subsequent antimicrobial 
susceptibility testing between October and December 
2024. at a government hospital. District Health Quarter in 
Hyderabad and the Rural Health Center in Mirpur Khas are 
among the study venues. All of the locations are in Sindh 
province, Pakistan. For data extraction, 70 complete rec-
ords were selected. Patient demographics (age and gen-
der), the type of cultured clinical specimen, the bacterial 

ABSTRACT: 
Objective: This research emphasizes on analyzing resistance pattern in bacteria, all samples are taken at the District 
Health Quarter in Hyderabad and the Rural Health Center in Mirpur Khas. 
Methodology: All the results related to antibiotic susceptibility and microbiological cultures from different patients sam-
ples submitted to the EPHI laboratory between September 2015 and August 2019 were analyzed through a retrospec-
tive cross-sectional study. Microbial isolates were isolated and identified by using state of the art microbiological ma-
chines and after that characterization of all samples done by using standard bacteriological methods. Information on the 
type of clinical specimen cultured, the bacterial species identified, the antibiotics employed for susceptibility testing, and 
the corresponding susceptibility outcomes were all extracted from the records of 840 patients.  
Results: The bacterial isolates and patterns of antibiotic resistance were explained using statistical techniques. Eight 
categories of clinical samples were analyzed for the presence of bacterial isolates with blood specimens being the most 
thoroughly examined. Thirteen distinct bacterial genera were found by culturing. Almost 80% of the isolates belonged to 
the Gram-negative group of bacteria., but three gram-positive species (Enterococcus, Staphylococcus aureus, and 
MRSA) were identified. Antimicrobial susceptibility testing of seventy isolates showed higher resistance in Escherichia 
coli than in other species.  
Conclusion: This study revealed worrying rates of multidrug resistance. antibiotic resistance surveillance must be 
strengthened nationally, and antibiotic sensitivity testing in community-level diagnostic centers is highly recommended. 
 
Key words: Sensitivity pattern, Antibiotic resistance,  Clinical bacterial infections, Govt Hospital   

1. Assistant Professor; Department of Pathology. Mu-
hammad Medical College. Mirpurkhas. 

2. Assistant Professor; Department of Physiology. Mu-
hammad Medical College. Mirpurkhas 

3. Lecturer; Muhammad Dental College. Mirpurkhas 

4. Assistant Professor; CMH Multan institute of Medical 
Sciences. Multan. 

5. Professor of Physiology, Muhammad Medical Col-
lege. Mirpurkhas. 

6. Professor of Physiology; Muhammad Dental Col-
lege. Mirpurkhas  

 

*=corresponding author :  
  Email:  razaaliabuzar68@gmail.com. 
 
Received: 4.7.2025 . Final Revision: 14.11.2025 
Accepted: 15.11.2025 Published online 17.11.2025 

Cite: Ali Abuzar Raza, Sajida Zafar, Nosheen Zafar, Rashda Shabbir, Zafar H. Tanveer, Farzana Majeed. A study of the 
antibiotic resistance trajectory of clinical bacterial infections obtained from patients in Govt hospital. J Muhammad Med 
Coll. 2025; 16 (1) pp-91-94 



Original Research   Vol 16 (1) May 2025-Oct 2025 

J Muhammad Med Coll   92 Open Access  

species isolated, the antibiotics employed for sensitivity 
testing, and the corresponding sensitivity results observed 
in the lab reports were all collected from the District Health 
Quarter in Hyderabad and the Rural Health Centre in 
Mirpur Khas. The District Health Quarter in Hyderabad and 
the Rural Health Centre in Mirpur Khas received clinical 
specimens that were collected, preserved, and transferred 
in accordance with standard operating procedures (SOPs). 
Following standard procedures, the gathered microbiologi-
cal specimens were submitted to the laboratory for pro-
cessing. Urine, blood, sputum, wound swabs, pus, cerebro-
spinal fluid, and other body fluids were among the clinical 
samples that were cultured. Standard microbiological cul-
ture methods were applied to every clinical sample. As per 
the standard procedure, samples were streaked onto ap-
propriate microbiological culture media and incubated at 35
–37 °C. Following CLSI guidelines, the bacterial isolates 
were isolated to antibiotic susceptibility testing across vari-
ous drug classes using the Kirby-Bauer disc diffusion 
method on Mueller-Hinton agar. Amoxycillin, gentamycin, 
ciprofloxacin, norfloxacin, cefuroxime, imipenem, mero-
penem, chloramphenicol, azithromycin, tetracycline, co-
trimoxazole, and piperacillin-tazobactam antimicrobial 
discs were utilized. Bacterial species were considered as 
resistant, intermediate, or sensitive to each antibiotic ac-
cording to the given standards by the CLSI. The reference 
was E. coli strain ATCC 25922. MAR index for every sam-
ple was estimated by using the formula MAR index = a/b, 
where “a” represents the number of specimens was re-
sistant, and “b” denotes the amount of antibiotics used . 
MDR means ineffectiveness against 2 or 3 groups of antibi-
otics, while extensively drug-resistant (XDR) isolates were 
characterized by resistance to all but one or two antimicro-
bial categories. 
Bacterial pathogens were divided as sensitive, intermedi-
ate, or resistant according to the (CLSI) standards, based 
on their antibiotic susceptibility profiles. Descriptive statis-
tics such as relative abundance, category proportions, and 
frequency distributions were calculated to interpret the da-
ta. The chi-square test was applied to establish differences 
in the existence of isolates across various patient samples. 
Results: 
Prevalence of bacterial agents in clinical samples: 
In this study, total observed microbial growth was 70 clini-
cal specimens; almost all bacterial isolates taken from 
blood (45.7%) followed by wound swabs (22.9%) and after 
that urine (11.4%), pus (8.6%), culture specimens (5.7%), 
sputum (2.8%), and cerebrospinal fluid (1.4%). All samples 
that are collected it includes 43 females (61%) and 27 
males (39%) (Table 1). on culture report there are 13 bac-
terial genera as well.. Most of the isolates were Gram-
negative, while only four species—Citrobacter, Enterococ-
cus, Staphylococcus aureus, and MRSA—were identified as 
Gram-positive. 
Trends in antibiotic resistance of bacterial isolates 
Trends in Antibiotic Resistance of Bacterial Isolates 
Total of 13 bacterial strains analyzed and observed over 
the period of three months and that is  from October 2024 
to December 2024.after the analysis it showed there is high 
pattern of resistance developed among bacteria against 
notable antibiotics that shows alarming situation and in-
creasing trend in the persistence and spread of resistant 
bacterial infections Escherichia coli strains showed re-
sistance to Trimethoprim/sulfamethoxazole (SXT), 
Levofloxacin (LEV), Cephalosporin (CFM), Gentamicin 
(CN), Ceftriaxone (CRO), Ceftazidime-avibactam (CZA),  

Table No 1: Demographic Profile, Clinical Sample Distribu-
tion, Microbial Classification, and Prevalence of Bacterial 
Isolates. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moxifloxacin (MXF), Augmentin (AUG), nitrofurantoin (F), 
Tigecycline (TGC), Fosfomycin Tromethamine (FOS), In-
traperitoneal (IP), Ciprofloxacin (CIP), Innovative Medicine. 
Klebsiella pneumoniae strains demonstrated resistance to 
CN, MRP, LEV, CZA, SXT, AVG, CFM, CRO, CIP, TZP, 
CNF, FOS, MA, TGC, AUG, MRP, and IMI. The MRSA iso-
lates showed insensitive to a vast number of antibiotics, 
including FOX, TGC, AZM, TE, TEC, SXT, FC, CN, C, CF, 
CP, AZP, CD, VA, CPT, and CX. Pseudomonas burkhold-
eria cepacia strains were found to be resistant to LEV, 
MRP, IMI, TZP, CIP, CAZ, CZA, and ATM. Similarly, Aci-
netobacter isolates exhibited resistance to CN, CRO, SXT, 
TZP, AUG, CFM, IMI, MRP, AZM, CIP, LEV, TGC, CTX, 
FE, AMP, ATM, and CAZ. In addition, Staphylococcus  

Profile Frequency Percent 
Gender 

Male 27 39% 

Female 43 61% 

Clinical samples 

Blood 32 45.70% 

Urine 8 11.40% 

Sputum 2 2.80% 

Pus 6 8.60% 

Wound swab 16 22.90% 

Culture speci-
men 

4 5.70% 

Cerebrospinal 
fluid 

1 1.40% 

Body fluid 1 1.40% 

Type of organism 

Gram negative 9 69.20% 

Gram positive 4 30.80% 

Bacterial strains     

Klebsiella pneu-
moniae 

6 8.50% 

MRSA 17 24.30% 

Escherichia coli 13 18.60% 

Pseudomonas 
burkholderia ce-
pacia 

1 1.40% 

Salmonella 1 1.40% 

Acinetobacter 8 11.40% 

Staphylococcus 
aureus 

3 4.30% 

Pseudomonas 
aureus 

8 11.40% 

Enterococcus 1 1.40% 

Proteus mirabilis 4 5.70% 

Enterobacter 2 2.80% 

Pseudomonas 
aeruginosa 

3 4.30% 

Citrobacter 3 4.30% 
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aureus strains demonstrated resistance to FC, SXT, C, 
FOX, CD, AZM, CPT, FG, TE, and CDC. Pseudomonas 
aureus strains exhibited resistance to CIP, CFM, TZP, 
AUG, CZA, IMI, LEV, MRP, CRO, SXT, and CAZ. Proteus 
mirabilis strains were resistant to TZP, CFM, CRO, CN, 
IMI, MRP, AUG, CP, LEV, CZA, SXT, and CIP. Enterobac-
ter bacteria demonstrated resistance to CN, CZA, IMI, 
CFM, AUG, CRO, TZP, MRP, and SXT. Pseudomonas 
aeruginosa strains were resistant to CZA, CAZ, TZP, MRP, 
CIP, LEV, IMI, MXF, and ATM. Citrobacter strains demon-
strated resistance to TZP, AUG, CFM, CZA, IMI, CRO, CN, 
SXT, CIP, LEV, and MRP.  
Trends of multidrug resistance (MDR) among bacterial 
strains. 
MDR percentages for each bacterium were obtained using 
70 isolates. Overall, 84.3% (n=59) were MDR (resistance 
to three or more antibiotic classes), while 32.75% (n=339) 
did not have an MDR profile. While 12.9% (n=9) were XDR 
(a resistance to all but one or two antimicrobial classes, 
with susceptibility retained in only one or two drug class.), 
2.9% (n=2) were PDR (total resistance to all antimicrobial 
agents) Figure 1. 
Fig No 1: Gram Positive Bacteria.  

Gram-negative bacterial isolates is shown in the pie chart. 
Proteus mirabilis (9%), Acinetobacter (18%), Pseudomo-
nas aureus (7%), Pseudomonas aeruginosa (4%), Pseudo-

monas burkholderia cepacia (2%), Salmonella (2%), and 
Escherichia coli (28%) are the most prevalent bacteria. A 
visual summary of the diversity and frequency of bacterial 
pathogens in the clinical specimens under analysis is given 
by these charts. 
Discussion:  
The findings of this study clearly elucidate the patterns of 
prevalence and drug resistance among bacterial isolates 
from clinical samples as a very serious public health con-
cern. Bacterial growth in 70 clinical specimens implicates 
the importance of bacterial infection in health care settings. 
Most isolates (45.7%) were blood samples, and then 
wound swabs (22.9%), consistent with relatively high prev-
alence of bloodstream and wound related infections. Some 
previous studies show that female patients outnumber 
males (61% Vs 39%) but further investigations are needed 
to determine if there are gender predisposition towards 
bacterial infection. 
Bacterial Diversity 
The complexity of bacterial infections revealed in a clinical 
practice is testified by the identification of 13 different bac-
terial genera, which are mostly Gram negative bacteria. 
Gram positive species such as Citrobacter, Enterococcus, 
Staphylococcus aureus and MRSA are isolated along with 
these pathogens persist in spite of the impact of infection 
control measures. Additionally, due to the prevalence of 
Gram-negative pathogens which, in general, are often 
more difficult to treat because of intrinsic and known ac-
quired resistance mechanisms, there is a clearly a need for 
targeted antimicrobial strategies. 
Antibiotic Resistance Patterns 
The resistance profiles obtained in this study are alarming 
indeed. Among the common pathogens, Escherichia coli 
was resistant to several antibiotics including the critical 
ones such as Trimethoprim/sulfamethoxazole (SXT), 
Ciprofloxacin (CIP) and Ceftriaxone (CRO). While exten-

Table No 2. Distribution of Bacterial Isolates Across Various Clinical Specimen  
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sive resistance was displayed by Klebsiella pneumoniae 
strains to Gentamicin (CN), Meropenem (MRP), and Tazo-
bactam (TZP) among others. Notably, MRSA strains with 
resistance to key antibiotics including TE and [VA] (i.e. 
strains possessing phenotypes of vancomycin and tetracy-
cline resistance, denoted VAN and [TE] respectively) con-
tinue to be prevalent because clinical reliance on these 
antibiotics exists for the treatment of Gram-positive severe 
infections. 
Resistance patterns also observed with other pathogens 
such as Acinetobacter, Pseudomonas aeruginosa, and 
Citrobacter illustrate the prevailing tendency to develop the 
AMR. This indicates that the clinicians now have fewer 
treatment options and has led to resistance to critical, final 
resort of antimicrobials e.g., Tigecycline (TGC) and 
Ceftazidime avibactam (CZA) are detected. 
Antimicrobial Resistance Profiles: MDR, XDR, and PDR 
Bacteria 
Bacterial isolation of 84.3% was indicator of MDR that 
shows how bad the situation and how AMR problem is 
emerging and effecting our healthcare system. MDR & 
XDR strains 12.9% and 2.9% respectively are clear indica-
tor of emerging AMR problems.In upcoming trend, Emer-
gence of PDR strains shows resistance to the entire groups 
of antibiotics that are available in our social circle.  
Clinical and Public Health Implications 
The current situation we are facing is very critical and 
alarming due to high prevalence of XDR & MDR bacteria, 
this is the real threat to our healthcare system.due to in-
creasing trending of XDR & MDR, diseases, mortality rates 
and economical burdens are adding towards society.this 
resistant patterns prolong hospital stays and less effective 
treatments. PDR is although less common in our region but 
there presence signals the hidden potential for complete 
treatment failure in near future and poses serious threats to 
the human kind. The result shows the urgent implementa-
tion of antimicrobial stewardship programs (ASPs) to com-
bat against resistance and to deliver effective treatment 
with less financial burdens.this system will also reduce an-
tibiotic misuse and prevent the further spread of resistance 
strains. Preventive measures such as proper hand hy-
giene, improved environmental sanitation, and continuous 
monitoring of resistant organisms should also be priori-
tized. 
Future Directions 
In future, genetic analysis of bacteria will required to study 
resistance patterns. NGS, Sanger sequencing can be done 
to study in detail about genomics variations of bacteria es-
pecially the resistance bacteria. Whole-genome sequenc-
ing (WGS) data could help and give minute details about 
resistance genes , their mode of actions , transmissions, 
variations and disease causing agents in precise and accu-
rate way. All above genomics process can be done under 
the umbrella of antimicrobial stewardship program and 
IPCs committee. 
Conclusion:  
The result of this study raised serious concerns about the 
resistance pattern and resistance gene of bacteria where 
MDR, XDR, and PDR bacterial isolates are increasingly 
prevalent. Addressing this growing threat requires a multi-
faceted approach that includes the development of new 
antibiotics, enhanced diagnostic capabilities, and sustained 
efforts in infection prevention and antimicrobial steward-
ship. Such measures are essential to improve treatment 
outcomes and curb the ongoing spread of resistance.               
 

References: 
1. Mohammed, J., Hounmanou, Y.M.G. & Thomsen, L.E. 

Antimicrobial resistance among clinically relevant bac-
terial isolates in Accra: a retrospective study. BMC Res 
Notes. 2018; 11, 254 doi: 10.1186/s13104-018-3377-7 

2. Coculescu BI. Antimicrobial resistance induced by ge-
netic changes. J Med Life. 2009 Apr-Jun;2(2):114-23. 
PMID: 20108530; PMCID: PMC3018982. 

3. Collignon P, Beggs JJ. Socioeconomic Enablers for 
Contagion: Factors Impelling the Antimicrobial Re-
sistance Epidemic. Antibiotics (Basel). 2019 Jun 30;8
(3):86. doi: 10.3390/antibiotics8030086. PMID: 
31261988; PMCID: PMC6784211. 

4. van Duin D, Paterson DL. Multidrug-Resistant Bacteria 
in the Community: An Update. Infect Dis Clin North 
Am. 2020 Dec;34(4):709-722. doi: 10.1016/
j.idc.2020.08.002. Epub 2020 Sep 30. PMID: 
33011046; PMCID: PMC8713071. 

5. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y, 
Falagas ME et al. Multidrug-resistant, extensively drug-
resistant and pandrug-resistant bacteria: an interna-
tional expert proposal for interim standard definitions 
for acquired resistance. Clin Microbiol Infect. 2012 
Mar;18(3):268-81. doi: 10.1111/j.1469-
0691.2011.03570.x. Epub 2011 Jul 27. PMID: 
21793988. 

6. Bharadwaj A, Rastogi A, Pandey S, Gupta S, Sohal JS. 
Multidrug-Resistant Bacteria: Their Mechanism of Ac-
tion and Prophylaxis. Biomed Res Int. 2022 Sep 
5;2022:5419874. doi: 10.1155/2022/5419874. PMID: 
36105930; PMCID: PMC9467707. 

7. Walana W, Vicar EK, Kuugbee ED, Sakida F, Yabasin 
IB, Faakuu E, Amfoabegyi S, Ziem JB. Antimicrobial 
resistance of clinical bacterial isolates according to the 
WHO's AWaRe and the ECDC-MDR classifications: 
the pattern in Ghana's Bono East Region. Front Antibi-
ot. 2023 Dec 7;2:1291046. doi: 10.3389/
frabi.2023.1291046. PMID: 39816651; PMCID: 
PMC11731783. 

8. Naing S, van Wijk M, Vila J, Ballesté-Delpierre C. Un-
derstanding Antimicrobial Resistance from the Per-
spective of Public Policy: A Multinational Knowledge, 
Attitude, and Perception Survey to Determine Global 
Awareness. Antibiotics (Basel). 2021 Dec 4;10
(12):1486. doi: 10.3390/antibiotics10121486. PMID: 
34943698; PMCID: PMC8698787. 

 
      
 
 
 
 
 
 
 
 

Author’s Contribution 

Ali Abuzar Raza   

Sajida Zafar   

Nosheen Zafar   

Rashda Shabbir   

Zafar H. Tanveer   

Farzana Majeed   

https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3377-7
https://pubmed.ncbi.nlm.nih.gov/20108530/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3018982/
https://www.mdpi.com/2079-6382/8/3/86
https://pubmed.ncbi.nlm.nih.gov/31261988/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6784211/
https://www.sciencedirect.com/science/article/abs/pii/S0891552020300647?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0891552020300647?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33011046/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8713071/
https://linkinghub.elsevier.com/retrieve/pii/S1198743X14616323
https://linkinghub.elsevier.com/retrieve/pii/S1198743X14616323
https://pubmed.ncbi.nlm.nih.gov/21793988/
https://onlinelibrary.wiley.com/doi/10.1155/2022/5419874
https://pubmed.ncbi.nlm.nih.gov/36105930/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9467707/
https://www.frontiersin.org/journals/antibiotics/articles/10.3389/frabi.2023.1291046/full
https://www.frontiersin.org/journals/antibiotics/articles/10.3389/frabi.2023.1291046/full
https://pubmed.ncbi.nlm.nih.gov/39816651/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11731783/
https://www.mdpi.com/2079-6382/10/12/1486
https://pubmed.ncbi.nlm.nih.gov/34943698/
https://pubmed.ncbi.nlm.nih.gov/34943698/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8698787/

