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Background: Urinary tract infections (UTIs) are prevalent bacterial infections, necessitating rapid
and accurate diagnosis for timely treatment. Conventional culture techniques, such as cystine
lactose electrolyte deficient (CLED) agar, can delay treatment and contribute to inappropriate
antibiotic use. Not much is known about alternatives such as chromogenic UTI agar.

Objective: The study aimed to assess the performance of chromogenic UTI agar compared to
conventional methods for identifying uropathogens, especially in polymicrobial infections,
and to determine its sensitivity, specificity, time efficiency, and cost-effectiveness for UTI
diagnosis.

Methods: An observational cross-sectional study was conducted from March 2024 to June
2024 in the Microbiology Department of M.P. Shah Government Medical College in Jamnagar,
Gujarat, India. Urine samples from patients with suspected UTIs (n = 250) were processed
using both chromogenic UTI agar and CLED agar. The performance of chromogenic UTI agar
was assessed for pathogen identification, detection of polymicrobial infections, time to results,
and cost-effectiveness.

Results: Chromogenic UTI agar detected single bacterial growth in 63/250 (25.2%) samples,
and mixed bacterial growth in 24/250 (9.6%) samples, whereas CLED agar showed single
bacterial growth in 67/250 (26.8%) samples and mixed bacterial growth in 10/250 (4%). The
chromogenic medium provided preliminary results 5.5 h earlier (p < 0.001) and final results
24 h earlier (p < 0.001) than conventional methods. Cost analysis revealed a 33% reduction per-
test cost using chromogenic UTI agar (p < 0.001).

Conclusion: Chromogenic UTI agar demonstrated excellent performance in the rapid and
accurate diagnosis of UTIs, including improved detection of polymicrobial infections.

What this study adds: When it comes to diagnosing UTIs, chromogenic UTI agar has several
benefits over traditional techniques, such as high accuracy, enhanced detection of polymicrobial
infections, and cost-effectiveness. The research backs up the inclusion of chromogenic medium
in standard UTI diagnosis procedures.

Keywords: urinary tract infections; chromogenic media; rapid diagnosis; cost-effectiveness;

polymicrobial infections; clinical microbiology.

Introduction

Urine is the most frequently cultured specimen in laboratories globally, as urinary tract infections
(UTlIs) rank among the most prevalent health issues encountered in both hospital and community
environments.! They are a major cause of morbidity in both community and hospital settings and
are responsible for a large percentage of infections linked to healthcare.? Quick and precise UTI
diagnosis is essential for prompt and effective treatment, which can avoid complications and
lower medical expenses.®

In Gujarat, India, where this study was conducted, UTIs represent an important health burden. A
recent study at a tertiary care hospital in Ahmedabad found that 45.6% of urine cultures were
positive for organisms, with Escherichia coli being the most common isolate.* However, the
diagnostic methods used in many regional laboratories still rely primarily on conventional culture
techniques, which can delay treatment and contribute to inappropriate antibiotic use. There is a
need to evaluate newer diagnostic methods, such as chromogenic media, in our local setting to
potentially improve UTI management.
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Traditionally, the gold standard for UTI diagnosis has been
urine culture using conventional media such as cystine
lactose electrolyte deficient (CLED) agar, followed by
biochemical tests for pathogen identification. However,
because CLED agar and MacConkey agar lack differential
genus-specific indicator features, mixed cultures are not
detectable.®> While effective, this method is time-consuming,
typically requiring 48 h — 72 h for definitive results. In an era
of increasing antimicrobial resistance, there is a pressing
need for faster and more efficient diagnostic methods.®

Chromogenic media have emerged as a promising alternative
for the rapid detection and identification of uropathogens.
These media contain chromogenic substrates that are cleaved
by specific bacterial enzymes, resulting in coloured colonies
that allow for the presumptive identification of pathogens
directly on the primary isolation plate.” This approach has
the potential to reduce turnaround time, decrease workload,
and improve the accuracy of UTI diagnosis.?

Furthermore, in resource-limited settings such as many parts
of India, the cost-effectiveness of diagnostic methods is a
crucial consideration. While chromogenic media may offer
diagnostic advantages, their higher upfront cost compared to
conventional media has been a barrier to widespread
adoption in some regions.” Therefore, a comprehensive
evaluation of both performance and cost-effectiveness is
essential to inform evidence-based decision-making in our
local healthcare system.

Several studies have evaluated the performance of various
chromogenic media for UTI diagnosis, with many showing
promising results.’® However, the performance of these
media can vary depending on the specific formulation and
the prevalence of different uropathogens in different
geographic regions.”? Therefore, it is important to evaluate
the performance of chromogenic media in specific clinical
settings before their widespread adoption.

Chromogenic UTI agar is a commercially available
chromogenic medium that has shown potential for rapid
identification of uropathogens.”” However, its performance
in comparison to conventional methods has not been studied
extensively in our regional setting. Furthermore, its ability to
detect polymicrobial infections, which can be challenging to
identify using conventional methods, warrants further
investigation.'

The study evaluates the performance of chromogenic UTI
agar in comparison to conventional culture methods (CLED
agar plus biochemical tests) for the diagnosis of UTIs, and for
the detection and identification of individual uropathogens
and polymicrobial infections. This study determines the
sensitivity, specificity, and positive and negative predictive
values of chromogenic UTI agar for UTI diagnosis.
Furthermore, it compares the time to identification and cost-
effectiveness of chromogenic UTI agar versus conventional
methods.
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The present study findings could inform decisions on
incorporating this medium into routine diagnostic protocols
for UTIs.

Methods

Ethical considerations

The Institutional Ethics Committee of M.P. Shah
Government Medical College and Guru Gobind Singh
Hospital, Jamnagar, India gave its approval to the project
(reference number: 266/03/2023). Written informed consent
was obtained from all participants or their legal guardians
before enrolment in the study. For participants under 18 years
of age, assent was obtained in addition to parental/guardian
consent. During the consent process, participants were
informed about the purpose of urine sample collection, and
the nature of the research study, and were assured of data
confidentiality. They were also informed that participation
was entirely voluntary, and they could withdraw from the
study at any time without any impact on their medical care.
Patient data were anonymised to maintain confidentiality and
were stored on password-protected devices. Only the
investigators of the study had access to the data.

Study design and settings

This observational, cross-sectional study was conducted
from March 2024 to June 2024 in the Department of
Microbiology at M.P. Shah Government Medical College,
Jamnagar, Gujarat, India.

Sample size

A power analysis was performed using G Power 3.1 software
(Heinrich-Heine-Universitat Diisseldorf, Diisseldorf, Germany)
to determine the sample size."> Assuming a medium effect size
(w = 0.3), an alpha of 0.05, and a power of 0.80, the required
sample size was calculated to be 238. We rounded up to 250 to
account for potential exclusions.

Patient selection and sample collection

The study included patients, of all ages and genders, with
clinically suspected UTIs, who were seen in our tertiary care
hospital’s outpatient and inpatient departments. The
presence of at least one of the following symptoms — dysuria,
frequency, urgency, suprapubic discomfort, or fever with no
other apparent cause in catheterised patients — was included
for clinical suspicion of a UTL

After giving ambulatory patients thorough instructions on
the correct collection method, clean-catch midstream urine
samples were taken from them. For catheterised patients,
urine samples were collected aseptically from the catheter
port using a sterile syringe. All samples were collected in
wide-mouthed, screw-capped, sterile containers. The
samples were then taken to the microbiology laboratory
within 2h of being collected from the corresponding wards
and forwarded to the microbiology outpatient department.
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Before culture, samples were kept in a refrigerator at 4 °C for
no more than 4 h if processing could not be done right away.'¢

Sample processing and media preparation

Upon receipt in the laboratory, samples were logged into a
secure electronic database with a unique identifier. Samples
were then processed immediately or stored at 4 °C if there
was a delay of more than 30 min before processing.

HiChrome UTI Agar (HiMedia Laboratories, Maharashtra,
India; Lot No: 0000510836, Expiry: 2024-11) was made in
compliance with the guidelines provided by the manufacturer.
In short, 1000 mL of distilled water was used to dissolve
32.45 g of dehydrated powder, which was then heated to
boiling to dissolve it fully, and autoclaved for 15 min at
121 °C. After cooling to 45 °C - 50 °C, the medium was
transferred into sterile Petri plates."”

Cystine lactose electrolyte deficient agar (HiMedia Laboratories,
Maharashtra, India; Lot No. 0000403507, Expiry: 2024-08)
was prepared similarly according to the manufacturer’s
instructions. Cystine lactose electrolyte deficient agar powder
and distilled water were autoclaved at 121 °C for 15 min, then
the mixture was cooled to 45 °C — 50 °C, mixed and dispensed
into sterile Petri plates.’

Inoculation and incubation

A calibrated loop technique was used for semi-quantitative
culture. A calibrated loop or measured piece of filter paper
can be used to estimate the approximate number of bacteria
per millilitre of urine. Accepting that a single colony
represents a single organism is the foundation of both
approaches. For instance, if a 1 mL inoculum yields 20
colonies, then there are 20 organisms in 1/500 mL of urine or
10000 organisms in 1 mL (500 x 20). If 20 bacterial colonies
are discovered in the current study, the number of colonies
per millilitre is 20 x 1000 = 20000. So, a 1 uL sterile loop was
used to inoculate urine onto chromogenic UTI agar and
CLED agar plates. The inoculum was spread in a line down
the centre of the plate and then streaked perpendicularly to
yield isolated colonies. For 18 h to 24 h, all plates were
incubated aerobically at 37 °C. Extended incubation for up to
48 h was performed if no growth was observed after 24 h.

Colony counting and identification

After incubation, plates were examined for growth. Colony
counting was performed manually using a colony counter.
Notable bacteriuria was defined as the growth of two distinct
uropathogens at > 104 colony-forming units (CFU)/mL, or
> 105 CFU/mL of non-coliforms, or > 102 CFU/mL of
coliforms in symptomatic women, or > 10° CFU/mL in
symptomatic men. On chromogenic UTI agar, presumptive
identification was made based on colony colour and
morphology according to the manufacturer’s colour chart.
On CLED agar, colonies were identified based on their
characteristic appearance and lactose fermentation. Definitive
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identification requires confirmatory molecular or biochemical
testing. Future studies should incorporate these validation
methods to establish the accuracy of chromogenic-based
identification.”

Confirmatory tests

All presumptive identifications were confirmed using a
combination of Gram staining and biochemical tests. The
following tests were performed, as appropriate: catalase,
coagulase, oxidase, indole production, urease production,
citrate utilisation, and triple sugar iron agar.

Quality control measures

The investigation employed quality control strains,
specifically E. coli ATCC 35218, Enterococcus faecalis ATCC
29212, Staphylococcus aureus ATTC 29213, and Pseudomonas
aeruginosa ATCC 27853.

Data collection and management

All patient-related data were collected from the microbiology
laboratory’s medical records, and sample collection and
laboratory assays were performed by trained research staff
following standard clinical protocols. Double data entry was
performed to ensure accuracy, and any discrepancies were
resolved by referring to the original laboratory worksheets.

Cost analysis data collection

Cost data were collected from the hospital’s financial records
and the microbiology laboratory’s purchase orders. Direct
costs included the prices of media, reagents, and disposable
supplies. Labour costs were calculated based on the average
technician salary and the time required for each test, as
measured by time-motion studies conducted over a 2-week
period. Indirect costs, such as equipment depreciation and
utilities, were allocated based on the proportion of laboratory
workload dedicated to urine cultures. All costs were
converted to United States Dollars (USD), using the average
exchange rate for the study period. To account for potential
price fluctuations, we collected cost data for the past 3 years
and used the average values in our analysis. A cost
comparison between chromogenic UTI agar and conventional
methods was performed, taking into account the costs of
media, reagents, and labour. Time to preliminary results
(based on chromogenic agar or colony appearance on CLED)
and final results (after confirmatory tests) were recorded for
each sample.”

Statistical analysis

Statistical Package for the Social Sciences version 26.0 was
used for the statistical analysis (IBM Corp., Armonk, New
York, United States). The two media’s uropathogen detection
rates were compared using the Chi-square test. To assess the
two media’s capacity to identify mixed cultures, McNemar’s
test was applied to paired nominal data. Statistical
significance was defined as p < 0.05.2'* Using the findings
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from traditional techniques as the gold standard, sensitivity,
specificity, positive predictive value, and negative predictive
value were computed for chromogenic UTI agar.

Results

In total, 250 patients with suspected UTIs were involved in this
investigation (Table 1). The participants’ average age was 45.3
years (standard deviation [s.d.] + 18.7), with a predominance
of female patients (63.2%, n = 158) compared to male patients
(36.8%, n = 92). The majority of patients (70.0%, n = 175) were
from outpatient settings, while 30.0% (n = 75) were inpatients.
Of the total participants, 15.2% (n = 38) had urinary catheters at
the time of sample collection. Regarding comorbidities, the
most common condition was hypertension (29.2%, n = 73),
which was followed by diabetes mellitus (20.8%, n = 52) and
chronic kidney disease (7.2%, n = 18). Notably, 26.8% (n = 67) of
patients reported having a UTT within the past year, indicating
that over a quarter of our study population experienced
recurrent infections. At the time of sample collection, 18.0%
(n = 45) of patients were currently using antibiotics, which
could potentially influence the culture results.

Out of the 250 samples, chromogenic UTI agar detected
single bacterial growth in 63 (25.2%) samples, while CLED
agar showed single growth in 67 (26.8%) samples (p = 0.683,
not significant) (Table 2). Notably, chromogenic UTI agar
identified mixed bacterial growth in 24 (9.6%) samples,
more than double the number detected by CLED agar
(10 samples, 4.0%), and this difference was statistically

TABLE 1: Demographic and clinical characteristics of study participants,
Jamnagar, Gujarat, India, March 2024 to June 2024.
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significant (p = 0.011). The number of samples showing no
growth was slightly higher in CLED agar (173, 69.2%)
compared to chromogenic UTI agar (163, 65.2%); however,
this difference (p = 0.339) was not statistically significant.

Escherichia coli was the most commonly isolated organism on
both media, with slightly higher detection on CLED agar
(64.2% vs 58.7%) (Table 3). Chromogenic UTI agar showed
improved detection of Enterococcus spp. (14.3% vs 7.4%,
p =0.212) and Pseudomonas spp. (9.5% vs 7.4%, p = 0.668) and
CLED agar. Interestingly, chromogenic UTI agar did not
detect any Staphylococcus spp., while CLED agar identified
one isolate (p = 0.332).

Chromogenic UTI agar detected mixed growth in all 24
samples where polymicrobial infections were present,
achieving a 100% detection rate (Table 4). In contrast, blood
agar detected mixed growth in only 11 samples (45.8%),
MacConkey agar in nine samples (37.5%), and CLED agar in
10 samples (41.7%). The differences in detection rates between
chromogenic UTI agar and each of the other media were
highly statistically significant (p < 0.001 for all comparisons).

Chromogenic UTI agar detected a total of 24 polymicrobial
infections, while CLED agar only identified 10, a statistically
significant difference (p = 0.011) (Table 5). The most common
polymicrobial combination on both media was E. coli +
Klebsiella spp., detected in 13 samples (54.1%) by chromogenic
UTI agar and eight samples (80%) by CLED agar (p = 0.159).
Notably, chromogenic UTI agar was able to detect
combinations involving Enterococcus spp. that were missed
by CLED agar, including five cases (20.8%) of Pseudomonas
spp. + Enterococcus spp. (p = 0.124) and four cases (16.7%) of

Characteristic n % Mean s.d. Range Enterococcus spp. + E. coli (p = 0.612).

Total participants 250 100.0 - -

Age (years) - - 45.3 18.7 18-82 Strong reliability in both positive and negative test results
Sex was indicated by the high positive and negative predictive

Male &2 St values. The overall accuracy of 97.2% suggested excellent

Female 158 63.2 - -

Clinical setting TABLE 3: Comparison of single uropathogen isolation, Jamnagar, Gujarat, India,

Outpatient 175 70.0 March 2024 — June 2024.

Inpatient 75 30.0 Name of bacteria Chromogenic UTI agar isolates  CLED agar isolates P
Presence of urinary catheter 38 15.2 - - n % n %
Comorbidities Escherichia coli 37 58.7 43 64.2 0.516

Diabetes mellitus 52 20.8 Klebsiella spp. 10 15.9 12 18.0 0.750

Hypertension 73 29.2 Pseudomonas spp. 6 9.5 5 7.4 0.668

Chronic kidney disease 18 7.2 Staphylococcus spp. 0 0.0 1 1.5 0.332
Previous UTI within past year 67 26.8 Proteus spp. 1 1.6 1 1.5 0.963
Current antibiotic use 45 18.0 Enterococcus spp. 9 14.3 5 7.4 0.212
s.d., standard deviation; UTI, urinary tract infection. Total 63 100.0 67 100.0

TABLE 2: Comparison of growth of chromogenic urinary tract infections agar and
cysteine lactose electrolyte deficient agar, Jamnagar, Gujarat, India, March 2024
to June 2024.

Growth Chromogenic UTI agar CLED agar Y4

n % n %
Single bacterial growth 63 25.2 67 26.8 0.683
Mixed bacterial growth 24 9.6 10 4.0 0.011*
No growth 163 65.2 173 69.2 0.339
Total 250 100.0 250 100.0 -

UTI, urinary tract infections; CLED, cysteine lactose electrolyte deficient.
*, statistically significant (p < 0.05).
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UTI, urinary tract infections; CLED, cysteine lactose electrolyte deficient.

TABLE 4: Rate of detection of mixed bacterial growth in different media,
Jamnagar, Gujarat, India, March 2024 to June 2024.

Media n % P
Blood agar 11 45.8 <0.001*
MacConkey agar 9 37.5 <0.001*
CLED agar 10 41.7 <0.001*
Chromogenic UTI agar 24 100.0

CLED, cysteine lactose electrolyte deficient; UTI, urinary tract infections.

*, statistically significant (p < 0.05); p-values calculated comparing each medium to
chromogenic UTI agar using McNemar’s test.
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agreement between chromogenic UTI agar and conventional
methods. Chromogenic UTI agar demonstrated high
sensitivity and specificity in detecting urinary tract pathogens
when compared to conventional methods (Table 6).

In terms of cost, chromogenic UTI agar was found to be
more economical. The cost per test was USD 2.50 + 0.20 for
chromogenic UTI agar compared to USD 3.75 + 0.30 for
conventional methods, representing a 33% reduction
(p < 0.001). When projected to an annual workload of 5000
tests, this translates to a potential saving of USD 6250 + 1000
per year (p < 0.001).

Time efficiency was also markedly improved with chromogenic
UTI agar. Chromogenic UTI agar demonstrated statistically
significant advantages in both cost and time metrics (Table 7).
Preliminary results were available 5.5 h earlier on average
(185 +25h vs 24.0 £ 3.0 h, p < 0.001). More importantly, final
results were obtained 24 h earlier (24.0 + 3.0 h vs 48.0 + 6.0 h,
p < 0.001). Additionally, the technician time required per test
was reduced by 10 min when using chromogenic UTI agar
(15.0 £ 2.0 min vs 25.0 = 3.0 min, p < 0.001).

TABLE 5: Comparison of polymicrobial uropathogen isolation, Jamnagar, Gujarat,
India, March 2024 to June 2024.

Polymicrobial growth Chromogenic CLED agar r
UTI agar
n % n %
Escherichia coli + Klebsiella spp. 13 54.1 8 80.0 0.159
Klebsiella spp. + Pseudomonas spp. 1 4.2 1 10.0 0.514
Pseudomonas spp. + Enterococcus spp. 5 20.8 0 0.0 0.124
Staphylococcus spp. + Klebsiella spp. 1 4.2 0 0.0 0.514
Enterococcus spp. + Escherichia coli 4 16.7 1 10.0 0.612
Total 24 100.0 10 100.0 0.011*

UTI, urinary tract infections; CLED, cysteine lactose electrolyte deficient.
*, statistically significant (p < 0.05).

TABLE 6: Diagnostic performance of chromogenic urinary tract infections agar
compared to conventional methods, Jamnagar, Gujarat, India, March 2024 to
June 2024 (N = 250).

Measure Value (%) 95% ClI

Sensitivity 95.4 92.1-97.6
Specificity 98.2 96.3-99.2
Positive predictive value 96.8 93.8-98.5
Negative predictive value 97.4 95.3-98.7
Overall Accuracy 97.2 95.6-98.3

Note: Conventional methods (CLED agar plus biochemical tests) were considered the gold
standard.

Cl, confidence interval; CLED, cysteine lactose electrolyte deficient.
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Discussion

The present study demonstrates several important
advantages of chromogenic UTI agar. It exhibited high
sensitivity (95.4%) and specificity (98.2%) in detecting
uropathogens, comparable to conventional methods.
Notably, chromogenic UTI agar showed superior ability in
detecting polymicrobial infections (9.6% vs 4.0%, p = 0.011),
which is crucial for accurate diagnosis and appropriate
treatment. A statistically significant improvement in time
efficiency was observed, with chromogenic UTI agar
reducing time to preliminary results by 5.5 h and final results
by 24 h compared to conventional methods. Furthermore, it
proved to be more cost-effective, with a 33% reduction in
per-test cost. These findings collectively suggest that
chromogenic UTI agar offers substantial benefits in terms of
accuracy, detection of polymicrobial infections, time
efficiency, and cost-effectiveness in the diagnosis of UTIs,
potentially improving patient care and laboratory workflow
in our setting.

Chromogenic UTT agar showed high sensitivity (95.4%) and
specificity (98.2%) in detecting uropathogens, comparable
to or exceeding the performance reported in previous
studies conducted in the United Kingdom by Perry and
Freydiere, and Flores-Mireles et al. on chromogenic
media.”? This high accuracy is crucial for UTIs, which affect
millions worldwide, and greatly contribute to illnesses
linked to healthcare.?** Rapidly and accurately identifying
pathogens can lead to more timely and appropriate
treatment, potentially reducing complications and the
spread of antimicrobial resistance.”® The current study’s
isolation rate and the majority of organisms identified were
Staphylococcus spp., E. faecalis, Klebsiella spp., and E. coli. The
findings are similar to those of a study conducted in Sudan
by Fatema et al.

Improved identification of polymicrobial
infections

Chromogenic UTI agar found 24 (70.58%) of the 34 cases of
mixed growth of two organisms, while CLED agar detected
10 (29.41%). These results are comparable to those reported
by Biji et al. in Thiruvananthapuram, India,® and Kaskar
et al. in Mumbai, Maharashtra, India.? One of our study’s
most significant findings was chromogenic UTI agar’s

TABLE 7: Cost and time comparison between chromogenic and conventional media for urinary tract infections diagnosis, Jamnagar, Gujarat, India, March 2024 to June

2024.
Parameter Chromogenic UTI agar Conventional method+ Difference V4
Mean s.d. Mean s.d.

Cost analysis
Cost per test (USD) 2.50 0.20 3.75 0.30 -1.25 <0.001%*
Annual cost for 5000 tests (USD) 12 500.00 1000.00 18 750.00 1500.00 -6250.00 <0.001%*

Time to results
Time to preliminary results (h) 18.5 2.5 24.0 3.0 -5.50 <0.001%*
Time to final results (h) 24.0 3.0 48.0 6.0 -24.00 <0.001*
Technician time per test (min) 15.0 2.0 25.0 3.0 -10.00 <0.001*

s.d., standard deviation; UTI, urinary tract infections; USD, United States Dollars.
*, statistically significant (p < 0.05); p-values were calculated using paired #-tests.
T, conventional method of sample analysis: CLED agar plus biochemical tests.

http://www.ajlmonline.org . Open Access
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superior ability to detect polymicrobial infections compared
to conventional methods (9.6% vs 4.0%, p = 0.011). This aligns
with previous research in Canada and the United States,
suggesting that chromogenic media can enhance the
detection of mixed cultures in urine samples.’® The
improved detection of polymicrobial infections is particularly
important given the challenges these infections pose in terms
of diagnosis and treatment.*

Time and cost efficiency

Our study demonstrated that chromogenic UTI agar
substantially reduced the time to both preliminary and final
results compared to conventional methods. This rapid
turnaround time is crucial in clinical settings, potentially
allowing for early start of the right antimicrobial treatment.”
Furthermore, the cost analysis revealed a 33% reduction in
per-test cost using chromogenic UTI agar. In an era of
increasing healthcare costs, this cost-effectiveness could be
an important factor in the adoption of chromogenic media in
routine clinical practice.®

Implications for clinical practice

The combined benefits of improved accuracy, faster results,
and cost-effectiveness suggest that chromogenic UTI agar
could be a valuable tool in the diagnosis of UTIs. Its
implementation in clinical laboratories could potentially
streamline workflows, reduce turnaround times, and
improve patient care. But it is crucial to remember that even
while chromogenic medium can offer presumptive
identification, confirmatory tests are still necessary for
definitive identification and antimicrobial susceptibility
testing.”

Recommendations

While our study demonstrates the advantages of chromogenic
UTI agar in a tertiary care setting in Gujarat, future research
could explore its performance across different healthcare
settings and geographic regions in India. Multi-centre studies
would be valuable to confirm these findings across diverse
patient populations.

Additionally, future studies could evaluate the performance
of chromogenic UTI agar in detecting less common
uropathogens or anaerobic bacteria, potentially expanding
its utility in UTI diagnosis.

Furthermore, research investigating the impact of
chromogenic media on clinical outcomes, such as more
appropriate antibiotic prescribing, reduced length of
hospital stays, or improved patient outcomes, would
provide valuable evidence for its clinical utility beyond
laboratory performance metrics.

Limitations
Our study contains several drawbacks despite its advantages.
Firstly, it was only carried out in one location, which might

Page 6 of 7 . Original Research

http://www.ajlmonline.org . Open Access

have limited how far it can be applied. Multi-centre studies
would be valuable in confirming these findings across
different patient populations and geographic regions.
Secondly, we did not evaluate the performance of
chromogenic UTI agar in detecting less common
uropathogens or anaerobic bacteria. While this study
evaluated chromogenic media as a primary culture medium,
standard practice often employs it as a secondary
identification tool. Future studies should assess its optimal
placement in the diagnostic workflow, considering both
standalone and sequential use with conventional media.

Conclusion

Our study demonstrates that chromogenic UTI agar offers
important advantages over conventional methods in the
diagnosis of UTlIs, including high accuracy, improved
detection of polymicrobial infections, faster turnaround
times, and cost-effectiveness. These findings support the
integration of chromogenic media into routine diagnostic
protocols for UTIs. However, as with any new diagnostic
tool, its implementation should be accompanied by
appropriate training and quality control measures to ensure
optimal performance in clinical settings.
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