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Abstract
Statement of the Problem: Detection of ESBL-producers is important for epidemiological purposes as well as to limit the spread of resistance mechanisms. We have evaluated the ESBL-detection efficiency of phenotypic and genotypic tests against whole genome sequenced clinical isolates. 
Objective: This study was conducted in three tertiary care hospitals and one diagnostic center of Lahore, Pakistan from July, 2014 to Feb, 2017.
Methodology & Theoretical Orientation: Isolated strains were subsequently run with API-20E identification system. Furthermore, AST testing with Kirby-Baur disc-diffusion assay was performed with antibiotics recommended by Clinical Laboratory Standard Institute. 230-third generation cephalosporin resistant (3GC-R) isolates were subjected to whole genome sequencing and subsequent in-silico analysis. ESBL-producing isolates detected by WGS were then screened with double disc synergism test (DDST), combination disc test (CDST) and epsilometric test (E-test) for confirmation of ESBL-production. Multiplex PCR was also evaluated for detection of ESBL-producers. Statistical analysis was performed including sensitivity, specificity, positive and negative predictivity.
Findings: Among 230 isolates processed, 149 (65 %) isolates were detected as ESBL-producers by whole genome sequencing. These include Escherichia coli (108; 72 %), Klebsiella pneumoniae (12; 8 %), Pseudomonas aeruginosa (4; 3 %), Enterobacter cloacae (4; 3 %), Acinetobacter baumannii (4; 3 %), Serratia liquificians (12; 8 %), Hafnia alvi (3; 2 %) and Morgenella morganii (2; 1 %). Combination disc test indicated 82 % (122) isolates as ESBL-producers. Double disc synergy test indicated 39 % (58) and E-test 56 % (83) of isolates as ESBL-producer. Multiplex-PCR of isolates indicated 70 % isolates had blaCTXM-1 gene followed by blaTEM (53 %), blaSHV (23 %) and blaOXA (51 %) genes. True-positivity rate was high in CDST (74 %) and slightly higher false-positivity (9 %) among all phenotypic tests. CDST had high sensitivity (83 %) and low specificity [7 % (0.17 % to 31.95 %)]. DDST had high-specificity (86 %), highest LR+ (3.05), high-disease prevalence (91 %) and PPV (97 %). Accuracy was highest for CDST (75 %) followed by E-test (59 %) and DDST (48 %). PCR-based detection test had high-sensitivity (97 %), high-specificity (87 %) and highest-accuracy (96 %).
Conclusion & Significance: Combination disc test has high sensitivity but low specificity. PCR-based test is most suitable with highest sensitivity, specificity and accuracy among phenotypic and molecular tests. So, PCR-based tests must be used for detection of ESBL-producers in Pakistan for targeted therapy.
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