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Background:
Antiretroviral pre-exposure prophylaxis (PrEP) is effective in preventing HIV when taken daily. However
there are limited ways to objectively monitor adherence in the clinic. Urine has been shown to be highly
correlated with plasma tenofovir (TFV) levels, with urine TFV levels >1000 ng/mL demonstrating recent (last
1-2 days) adherence to TFV, levels 10-1000 demonstrating adherence within the previous week but not in
the last 1-2 days, and levels <10 indicative of no TFV in the previous week. In this study, we determined the
sensitivity of urine TFV levels with dried blood spot (DBS) values.

Methods:
Fifty-three paired urine-DBS specimens were obtained from 53 patients enrolled in a PrEP adherence study
at Washington University in St. Louis between May and August 2016. Sensitivity, specificity, and positive and
negative predictive values (PPV, NPV) were calculated for urine TFV >1000 ng/mL, using DBS as a gold
standard with DBS TFV-disphosphate (DP) ≥700 (4 or more doses/week) and ≥1250 (7 or more
doses/week) fmol/punch and DBS emtricitabine-triphosphate (FTC-TP) levels (indicating dosing in the last
48 hours).

Results:
Patient median age was 29 years, 92% were male, 53% white, 91% MSM, and median time on PrEP was 11
months. 92% of patients had urine TFV >1000 ng/mL, 2% had 10-1000 ng/mL, and 6% had <10 ng/mL.
Majority (94%) had ≥700 fmol/punch DBS TFV-DP. Urine TFV levels >1000 ng/mL demonstrated sensitivity
of 94% (95% CI: 83-99) and PPV was 96% (95% CI: 86-100) for ≥700 fmol/punch and 100% (95% CI:
90-100) and 71% (95% CI: 57-83) for ≥1250 fmol/punch. Urine TFV's specificity and NPV were not reported
for DBS given high levels of adherence among the patient sample. Urine TFV >1000 ng/mL had a sensitivity
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of 98% (95% CI: 89-100) and PPV was 96% (95% CI: 86-100) for detectable DBS FTC-TP. Urine TFV
specificity and NPV were 60% (95% CI: 15-95) and 75% (95% CI: 19-99) for DBS FTC-TP.

Conclusion:
Clinic settings would benefit from rapid and objective PrEP adherence monitoring. Urine TFV levels had high
sensitivity and PPV compared to DBS TDF-DP and FTC-TP in a sample of very adherent PrEP patients.
Further assessments of nonadherent PrEP patients are needed to fully understand the comparability of the
2 assays. Urine testing has the potential to improve PrEP follow up care and to objectively identify patients
in need of intensified adherence counseling and support.
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