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Urinary biomarker discovery and verification in antiretroviral-induced acute kidney injury using SWATH-MS: a retrospective study
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Urine collection and preservation at 
clinical site (Norgen Biotek Corp)

Semi-automated protein capture, clean-up 
and digestion using MagReSyn® HILIC 

microparticles and KingFisher Flex 
magnetic handling station. 

ANALYTICAL WORKFLOW

DISCOVERY AND VERIFICATION MACHINE LEARNING

• Although South Africa has implemented the largest
antiretroviral therapy (ART) program in the world, ~10%
of patients on the first-line ART experience Acute
Kidney Injury (AKI) [1].

• Current diagnostic tests for AKI only reflect after
significant kidney damage has occurred, and there is a
need for a more sensitive test for early detection of AKI.

• In this study we applied SWATH based urinary proteome
profiling for discovery and verification of proteomic
biomarker signatures associated with AKI in HIV+
patients undergoing first line ART.

• A robust workflow for collection of samples from
remote-sites was implemented.

• Screening of independent cohorts highlighted
protein panels for the onset of AKI, with high
confidence.

• Validation by Luminex 4-plex sub-panel showed high
discrimination between AKI and non-AKI patients.

• Machine learning was applied to identify
multiplexed proteome signatures that show a high
accuracy for prediction of AKI, including
comparative severity.

• We observed an increased abundance of proteins
with serine protease activity, as well as dysregulated
proteins which from “renal hepatization”, i.e. where
the kidney expresses liver-type proteins [2] .

Studies were performed on two cohorts totalling 160 HIV+ patients on 1st-
line ART. Urinary profiles were independently generated from each cohort 
using SWATH-MS. Differentially abundant, overlapping and unidirectional 
[change in abundance (Pearson correlation)] proteins across cohorts were 

selected as high confidence candidates indicative of AKI.

The biomarker candidates were used in Spotfire Analyst to develop discriminatory protein panels. Panel 1, 
of 4 proteins, was translated onto the Luminex® platform and tested on the verification cohort of 80 

patients. This protein panel outperformed the current clinical eGFR and urinary creatine assays.

Gradient boosting supervised machine learning model was 
generated to predict the status and severity of AKI, and identify 

the most important predictors. 

Data acquired using variable window SWATH 
mode and analysed using  Spectronaut® 14.

Luminex 4-plex

Sensitivity: 65%
Specificity: 80%
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