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Microbiological profile of septic arthritis in Pakistani population — A
prospective study

Amna Younas, Irim Iftikhar, Karam Rasool

Chughtai Institute of Pathology, Lahore Pakistan

ABSTRACT

Objective: The objective of this study is to observe the positive rate of aspirated synovial fluid culture,
bacterial isolation and their antibiotic susceptibility against commonly used drugs in a microbiology
laboratory.

Material and Methods: During a period of 6 months, 398 synovial fluid samples were analyzed using
VITEK-MS for identification and tested for antibiotic susceptibility following standard recommendations.
Results: Only 22% (89) of the samples showed aerobic bacterial growth while 77.6% (309) were
negative. The primary pathogen, Staphylococcus aureus (49.4%), exhibited resistance to Cefoxitin
(56%), Co-trimoxazole (17.1%), and Clindamycin (13.6%). Escherichia coli and Pseudomonas species
(10% each) were the other significant contributors. Concerningly, gram negative exhibited resistance to
Ceftriaxone (68%) and Meropenem (20%), indicating a rise in antimicrobial resistance (AMR) in the
community. Other less frequently isolated bacteria included Coagulase negative staphylococcus,
Streptococcus pneumoniae, Streptococcus pyogenes, Burkholderia species, Acinetobacter and
Enterobacter species. Females (57.3%) in our community were more affected than males (42.6%).
Elderly patients, more than 60 years of age, are more affected (25%) than any other age group.
Conclusion: The increasing prevalence of MRSA, ESBL, and CRE poses challenges in treatment,
leading to higher mortality and morbidity. Early diagnosis through PCR or culture and sensitivity, targeted
or combination therapy, and implementation of an "Antibiotic Stewardship Program" can help reduce
morbidity and AMR.
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INTRODUCTION

Septic arthritis (SA) is a progressive,
destructive condition with potentially irreversible
consequences, leading to disability, morbidity,
and mortality. Incidence and clinical presentation
vary depending on patient comorbidities and
demographics. Low-income countries like India
reports an incidence ranging between 2 to 20
cases per 100,000 people annually, while
Western Europe reports 4-10 cases/ 100,000/
year, and Australia reports 29 cases/
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100,000/year [1-3]. The current prevalence in
the Pakistani population remains unknown.

The acute presentation of SA
necessitates expedited diagnosis. Predisposing
factors include old age, diabetics, rheumatoid
arthritis, recent joint surgery, prosthetic joints,
and the use of immunosuppressive drugs.
Diagnosis involves a combination of radiology,
synovial fluid analysis, microbiological culture,
and non-specific serum inflammatory markers.
Global culture positivity rates are reported to be
low, with our study also reporting a 22% positive
rate. Staphylococcus aureus (S. aureus, 49%)
emerged as the main causative pathogen in our
population. Treatment for SA typically involves a
2-6week regimen, while fastidious bacteria like
N. gonorrhoeae or fungal infections require
extended antimicrobial courses based on history
and serology [4,5,10].
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The objective of this cross-sectional
study is to observe the synovial fluid culture
positive rate, bacterial isolate frequencies, and
antibiotic susceptibility during 6-month period
(April - September 2023) at the Microbiology
Department of the Chughtai Institute of
Pathology, Lahore, Pakistan. Future results will
be compared with synovial fluid collected in
blood culture bottles to enhance pathogen
recovery.

MATERIAL AND METHODS

A cross-sectional, observational study
was conducted for 6 months (April to September
'23) at the Chughtai Institute of Pathology (CIP)
Microbiology BSL-2 laboratory after obtaining
the IRB number. The sample size was
calculated by using Cochran formula that
allowed us to calculate the ideal minimum
sample size from unknown population with a
desired confidence level (Z), level of precision
(e) and estimated proportion of the disease in
the population. In this study by reviewing the
literature (7) and expert opinion the proportion of
Staphylococcus aureus the population is 38%
with e=5% and 95% confidence level. By using
this value in formula, the minimum sample size
is 362 was obtained (17; = %)

Clinical data (Gram stain result, bacterial
isolate name, antibiotic susceptibility result) and
demographic data (patient age, gender, location)
were collected and recorded at Microsoft excel
sheet and a unique identification (serial number)
was assigned to each sample. No patient
identifiable variable (name, contact number etc.)
was documented in data to keep confidentiality
of patient. Data analysis was performed using
Microsoft Excel. Graphs and tables were
fabricated considering  frequency  and/or
percentage of categorical data. Antibiotic
resistance was calculated by the following

formula:
No. of resistant isolates
Resistance percentage = - % 100
Total no of isolates tested
So, for the current study total of 398
synovial fluid aspirates in a period of 6 months
were processed aerobically and anaerobically

for culture and sensitivity in both genders and all

age groups. Anaerobic chamber
(BACTRON300, Sheldon Manufacturing USA)
was used to process samples anaerobically.
Duplicate samples of the same patient and
swabs were excluded. Bacterial isolates after
incubation period of 18-24 hours with 5% CO2 at
37°C, were identified using MALDI-TOF.
Antimicrobial sensitivities were tested using disc
diffusion/minimum inhibitory concentration (MIC)
methods on Mueller Hilton Agar (MHA) or
SBMHA, following CLSI M100 guidelines, with
QC strains Escherichia coli (ATCC25922 and
ATCC35218), Pseudomonas aeruginosa
(ATCC27853), Staphylococcus aureus
(ATCC25923 and ATCC29213) for testing
standardization. Antibiotic breakpoints were
species-specific, and results were reported as
sensitive (S), resistant (R), or intermediate (l),
with 'I' falling between the S and R categories.

RESULTS

A total of 398 synovial fluid samples
were processed in the microbiological
laboratory, with 89 samples (22%) showing
positive results and 309 (77.6%) were negative.
Aerobic and facultative anaerobes were isolated,
while no obligate anaerobic bacteria were found.
All samples exhibited monobacterial growth, with
66% gram-positive cocci (GPC) and 33% gram-
negative rods (GNR). Among GPCs,
Staphylococcus aureus (49.4%) was the primary
pathogen, followed by Streptococcus viridans
group (4.4%), Streptococcus pyogenes (3.3%),
and Streptococcus pneumoniae (2.2%). S.
aureus was isolated in 49% of cases and among
those 56% were found to be MRSA. Moreover
S. aureus exhibited resistance to Clindamycin
(13.6%) and Trimethoprim-sulfamethoxazole
(17.1%) in our population.

Among GNR, E. coli and Pseudomonas
species (10% each) made significant
contributions to SA. Klebsiella, Burkholderia
species (3% each), and E. cloacae (2%) were
also isolated (chart-1). Resistance to
Ceftriaxone (ESBLs) was observed in 68% of
GNR, while 20% exhibited resistance to
Meropenem (CRE). Ciprofloxacin, a commonly
used drug for both GPCs and GNR, showed
77% resistance (Table-lI & Il). Additionally, 25%
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of adults over 60 years, 7.8% of children under were affected, with females being more affected
10 years, and 6.8% of young adults aged 31-40 than males (1.3:1).

B b -
Figure-l: From left to right; growth of E.coli, slide coagulase, RCM, plate showing no growth of
anaerobe and slide for identification on MALDI-TOF.
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Chart-1: Bacterial isolates in SF culture.

Pak J Pathol. 2024; Vol. 35 (2): 63-68 65



Frequency and covariates of molecular subcategories of breast carcinoma - a referral tertiary care center study in Khyber Pakhtunkhwa, Pakistan

Table-I: Antibiotic resistance profile in Gram positive cocci

Q@
m = = o = © c £ § c
Antibiotic resistance £ = 5 S Q = S g S g ° c = S o
rofile 3 3 = 5 = £ = 3 o = 3 =
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Gram positive bacterial = s = 5 g > £ © £ S e S S = E S
isolates < © o £ o s 2 o > 3 o) o @ S
< 0 5 o a e 7 O e s =
>
%)
Staphylococcus aureus 67% NT NT 884% 13.6% 250% 79.5% 6.8% 233% NT  0.0% 56.8% NT  17.1% 0.0%

Coagulase negative
Staphylococcus
Streptococcus spp group

0.0% NT NT 66.7% 0.0% 50.0% 33.3% 16.7% 0.0% NT 0.0% 0.0% NT 50.0% NT

viridans NT 0.0% 0.0% NT 0.0% NT 0.0% NT NT 50.0% NT NT NT NT 0.0%
Streptococcus pyogenes NT 0.0% 0.0% NT 33.3% NT 33.3% NT NT 100.0% NT NT NT NT 0.0%
Streptococcus pneumoniae NT NT 00% NT 0.0% 00% 00% NT NT 0.0% 00% NT 00% 100.0% 0.0%

Table-1l: Antibiotic resistance profile in Gram Negative rods.
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Escherichia coli 11.1% 66.7% NT  857% NT  88.9% 889% 77.8% 44.4% 11.1% 88.9% 11.1% 11.1% 33.3% 44.4%
Pseudomonas o5 500 NT  4449% < NT  33.3%  NT  44.4% NT 2220 22.2% AAA% 22.2% 222% 22.2% NT
aeruglnosa/speCIes
E:;';E‘i’;de”a NT NT NT NT  0.0% NT NT NT NT NT  333% 33.3% NT NT 0.0%
E:]eezsrf(')';ae 33.3% 66.7% NT  66.7% NT  66.7% 66.7% 100.0% 33.3% 66.7% 66.7% 66.7% 66.7% 66.7% 100.0%

Acinetobacter junii 0.0% NT 0.0% NT 0.0% NT 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Elgfggga"ter 0.0% NT NT  100.0% NT  50.0% 50.0% 100.0% 50.0% 0.0% 50.0% 0.0% 0.0% 50.0% NT
Salmonella Typhi NT NT NT  100.0% NT  100.0% 100.0%  NT NT NT NT  0.0% NT NT NT
izrrf‘éfcens 0.0%  NT NT  100.0% NT  100.0% 100.0% 100.0% 100.0% 0.0% 100.0% 0.0% 0.0% 100.0% 0.0%
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DISCUSSION

In this prospective study, we have
analyzed synovial fluid samples from various
regions of Pakistan to identify the bacterial
cause of infection and assess antibiotic
susceptibility. Septic arthritis diagnosis is based
on clinical findings supported by laboratory
evidence. Of the 89 (22%) -culture-positive
synovial fluid (SF) samples, 59 isolates (66%)
were gram-positive cocci, and 30 (33%) were
gram-negative rods (GNR). Staphylococcus
aureus was the most frequent (49%) isolate
among GPCs. Other studies have also identified
S. aureus as a major pathogen in septic arthritis,
often followed by Streptococci species. Abid et
al, in his research reported polymicrobial and
anaerobic co-infections with E.coli (1.1%) from
SF culture [6]. In contrast, our study noted E.
coli and Pseudomonas species as the second
most prevalent pathogens. Notably, the
prevalence of MRSA (56%) in our study, as
opposed to the reported 11% in a 2020 Indian
study, is particularly concerning [7].

There has been limited research on the
antibiotic profile in synovial fluid. A study in
Nepal in 2023 documented high resistance to
Clindamycin  (39.6%) and Cotrimoxazole
(39.5%) in S. aureus, in contrast to our findings
of 13.6%  (Clindamycin) and 17.1%
(Cotrimoxazole) (8). The variation could be due
to the difference in sample type and size, as we
specifically selected synovial fluid for the
research purposes. We have observed 100%
sensitivity to Vancomycin and Linezolid;
however, an increase in minimum inhibitory
concentration (MIC) for vancomycin raises
concern. Furthermore, Jin et al. in Sweden
reported 70% S. aureus in SA patients,
identifying hematogenous causes, rheumatoid
arthritis (RA), as the major predisposing factor
for SA, along with recent joint surgery,
haemodialysis, HIV, skin infections, intra-joint
corticosteroid, and immunosuppression [9-12].
Unfortunately, our study lacks this detailed
information.

Another important finding was the 68%
resistance to CRO (ESBL), 20% resistance to
Meropenem (CRE) and 55% resistance to
Levofloxacin  in gram  negative  bacilli.

Pseudomonas aeruginosa/species exhibited
resistance of 33.3% and 22.2% to Ceftazidime
and  Piperacillin/Tazobactam, respectively.
Additionally, we have also observed 3.3% of
cases with Burkholderia species during 6-
months. 33.3% of Burkholderia cepacia were
resistant to Levofloxacin, possibly due to biofilm
formation in prosthetic joint infections (PJl), as
described by Mathew et al [13-15]. Similarly, Wu
et al carried out a 10-year retrospective study in
China on septic arthritis caused by Bukrholderia
pseudomallei only. They also documented that
secondary infection of B. pseudomallei caused
either septic arthritis, osteomyelitis or both with
high mortality rate of 20%. In the current study
we did not rule out it as secondary infection due
to various limitations. Our study also illustrated
female to male ratio as 1.3:1 which was different
to Wu et al’ s findings (F:M of 1:13.7) [16,17].

CONCLUSION

According to our study, the Luminal A
subtype was observed in 48 cases (29.9%),
followed by Luminal B with 43 cases (26.7%). A
significant association between increasing
age and breast cancer was found. Further
investigations are warranted to explore
the clinical implications and therapeutic
considerations associated with specific subtypes
of breast carcinoma
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