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By the end of this session, participants should be able to:

• Outline the management of indeterminate or reactive HIV 
screening tests for patients currently taking oral PrEP

• Explain the impact of subtherapeutic antiretroviral exposure on 
the expected time-to-positivity of HIV screening tests

• Formulate their own approach to counseling a young adult at risk 
for HIV about the PrEP options available to them
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• 43 years old, without any significant past medical history
• Married but in a negotiated, open relationship with his husband
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Case 1: “Mike” (November 2018)

• 43 years old, without any significant past medical history
• Married but in a negotiated, open relationship with his husband
• 9/2/2018 – saw “friend w/benefits” and had RAI
 Partner attempted to remove condom partway but

“finished outside” (witnessed by Mike)

• 9/30/2018 – FwB told him one of his partners had gonorrhea. 
FwB denied any symptoms but encouraged Mike to get checked.
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Case 1: “Mike” (November 2018) – cont’d

• 10/3/2018 – Saw PCP, received ceftriaxone + azithromycin
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Case 1: “Mike” (November 2018) – cont’d

• 10/3/2018 – Saw PCP, received ceftriaxone + azithromycin
 Discussed incident w/FwB, pros/cons of starting PrEP
 Lab-based, automated HIV Ag/Ab assay was non-reactive

• 10/6/2018 – Took first dose of FTC/TDF for PrEP
• 10/8/2018 – saw same FwB, again had RAI with condom*

* had condomless oral sex (giving and receiving)
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Case 1: “Mike” (November 2018) – cont’d (2)

• 11/6/2018 – 30d visit with PCP to assess how PrEP was going
 Feeling well, no missed doses of FTC/TDF
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Case 1: “Mike” (November 2018) – cont’d (2)

• 11/6/2018 – 30d visit with PCP to assess how PrEP was going
 Feeling well, no missed doses of FTC/TDF
 Lab-based, automated HIV Ag/Ab assay was reactive
 Quantity not sufficient to run supplemental Ab assay

• PCP contacted Dr. Hurt on 11/8/2018
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Polling Question #1: “Mike”

In addition to repeating the HIV Ag/Ab assay and scheduling a 
formal evaluation ASAP, what guidance would you give Mike’s PCP?

A. Continue FTC/TDF
B. Continue FTC/TDF and order HIV RNA
C. Continue FTC/TDF and add dolutegravir
D. Continue FTC/TDF, add dolutegravir, and order HIV RNA
E. Stop FTC/TDF pending formal consultation
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Case 1: “Mike” (November 2018) – cont’d (2)
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Case 1: “Mike” (November 2018) – cont’d (2)

• 11/9/2018 – HIV RNA not detected
• 11/14/2018 – saw Dr. Hurt at UNC ID Clinic
 Lab-based, automated HIV Ag/Ab assay non-reactive
 Supplemental HIV-1/2 antibody assay not performed

 Repeat HIV RNA not detected

• FTC/TDF continued until Mike filled a new prescription 
for a 28-day course of BIC/FTC/TAF (as PEP)
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Why not FTC/TDF + (RAL or DTG)?

oPEP – Kuhar DT, et al. Infect Control Hosp Epidemiol. 2013;34(9):875-92

Occupational PEP guidance updated in 2013

FTC
/TD

F pill photo by C
hristopher H

urt; raltegravir pill photo from
 

https://w
w

w
.aidsm

ap.com
/about-hiv/arv-factsheet/raltegravir

Preferred regimen

raltegravir 
400 mg PO BID

emtricitabine/
tenofovir disoproxil fumarate 
200/300 mg PO QD

AND
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Why not FTC/TDF + (RAL or DTG)?

oPEP – Kuhar DT, et al. Infect Control Hosp Epidemiol. 2013;34(9):875-92

Occupational PEP guidance updated in 2013

FTC
/TD

F pill photo by C
hristopher H

urt; raltegravir pill photo from
 

https://w
w

w
.aidsm

ap.com
/about-hiv/arv-factsheet/raltegravir

Alternative regimen

cobicistat/
elvitegravir/
emtricitabine/
tenofovir disoproxil fumarate 
50/150/200/300 mg PO QD

Set precedent for use of a single-tablet 
regimen as PEP, in selected patients
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Why not FTC/TDF + (RAL or DTG)?

nPEP – https://stacks.cdc.gov/view/cdc/38856

Non-occupational PEP guidance updated in 2016

FTC
/TD

F pill photo by C
hristopher H

urt; raltegravir pill photo from
 

https://w
w

w
.aidsm

ap.com
/about-hiv/arv-factsheet/raltegravir

Preferred regimen

raltegravir 
400 mg PO BID

emtricitabine/
tenofovir disoproxil fumarate 
200/300 mg PO QD

WITH EITHER

dolutegravir 
50 mg PO QDOR
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Why not FTC/TDF + (RAL or DTG)?
Subsequent to the two updated PEP guidelines (2013 & 2016)…
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Why not FTC/TDF + (RAL or DTG)?

emtricitabine /
tenofovir 
alafenamide 
fumarate 
200/25 mg PO QD

2016

functionally interchangeable 
with emtricitabine / tenofovir DF
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Why not FTC/TDF + (RAL or DTG)?

emtricitabine /
tenofovir 
alafenamide 
fumarate 
200/25 mg PO QD

2016

functionally interchangeable 
with emtricitabine / tenofovir DF

bictegravir / 
emtricitabine/
tenofovir alafenamide 
fumarate 
50/200/25 mg PO QD

2018

functionally interchangeable 
with dolutegravir plus 

emtricitabine / tenofovir DF
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Subsequent to the two updated PEP guidelines (2013 & 2016)…



BIC/FTC/TAF is reasonable for PEP

Mayer KH, et al. J Acquir Immune Defic Syndr. 2022 May 1;90(1):27-32

UNC’s providers aren’t alone in using this

“…was found to be 
safe, well-tolerated, 

and highly acceptable 
when used for PEP, 
and compared more 

favorably than 
historical regimens…”
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• Likelihood of infection was low, but not zero
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How Dr. Hurt thought this through

• Likelihood of infection was low, but not zero
 FwB had other partners (GC contact), so could have had acute HIV

 Pre-ejaculatory fluid can contain HIV RNA (though it’s uncommon) 1

 Mike had 2 doses of FTC/TDF in his system at time of sex on 10/8

• Pharmacokinetic modeling from iPrEx suggested two doses per 
week reduced risk of transmission by approximately 76% 2 

1. Politch JA, et al. AIDS. 2016 Jul 31;30(12):1899-903
2. Grant RM, et al. Lancet Infect Dis. 2014;14(9):820-9
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How Dr. Hurt thought this through – cont’d

• False positive rate for HIV Ag/Ab is low, but not zero
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How Dr. Hurt thought this through – cont’d

• False positive rate for HIV Ag/Ab is low, but not zero
 Of 23 reactive “fourth generation” tests among 7,802 performed 

across the VAMC in 2017-18, 7 were false-positives (0.09%) 3

3. Petersen J, et al.. Fed Pract. 2021 May;38(5):232-237
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How Dr. Hurt thought this through – cont’d

• False positive rate for HIV Ag/Ab is low, but not zero
 Of 23 reactive “fourth generation” tests among 7,802 performed 

across the VAMC in 2017-18, 7 were false-positives (0.09%) 3

 CDC: in a high-prevalence population*, one can expect 
20 false positive Ag/Ab results out of 10,000 tests performed 4 

* defined as 2% of population with HIV
3. Petersen J, et al.. Fed Pract. 2021 May;38(5):232-237
4. https://www.cdc.gov/hiv/pdf/testing/cdc-hiv-factsheet-false-positive-test-results.pdf
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How Dr. Hurt thought this through – cont’d (2)

• Having ARVs in your blood delays HIV seroconversion
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IgM-sensitive Ab tests
23d – lab-based
29d – POC (rapid)

p24 Ag tests
18d – lab-based

19d – POC

RNA
12d IgG-sensitive Ab tests

30d – lab-based
32d – POC (rapid)

Days After 
Infection

Established

Type of test and 
time by which 50% 

of those infected 
will be positive

| | | | | | | | | | | | | | | | | | |

X

//

Eclipse period
HIV RNA

p24 
Ag

IgM

IgG

Adapted from Branson BM, et al. Laboratory testing for the diagnosis of HIV infection: updated recommendations (2014) 
and updated with data from Delaney K, et al. Clin Infect Dis. 2017;64(1):53-9. PubMed PMID: 27737954.

0 10 20 30 40 50 60 70 80 90

IgG-sensitive oral 
fluid Ab test
(29d after plasma +)

Illustration by Christopher Hurt
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Quantity of target depends on the specimen

Hurt CB, et al. Sex Transm Dis. 2017 Dec;44(12):739-746

Whole blood
(fingerstick)

Serum or
plasma

Oral 
fluid

Antibody 
against HIV

Illustration by Christopher Hurt
Tooth image from: https://www.pngwing.com/en/free-png-aqfaa
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Window period depends on the test and time

Hurt CB, et al. Sex Transm Dis. 2017 Dec;44(12):739-746
Illustration by Christopher Hurt

Amount of target(s)
in the fluid being tested

Time since infection

25% will have a positive test by 
this time point

50% will have a positive 
test by this time point

99% will have a positive test by 
this time point
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How Dr. Hurt thought this through – cont’d (2)

• Having ARVs in your blood delays HIV seroconversion
 Partners PrEP: 7.2x increased odds of Ab conversion being delayed 

more than 100d among participants who had detectable TDF 5

5. Donnell D, et al. AIDS. 2017;31(14):2007-16
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more than 100d among participants who had detectable TDF 5

 HPTN 067 (ADAPT): among the 6 infections on study, there was a median 
of 4 weeks between earliest central lab (+) and “field” diagnosis 6 

5. Donnell D, et al. AIDS. 2017;31(14):2007-16
6. Sivay MV, et al. JAIDS 2017;75(3):271-9

(  44  )



How Dr. Hurt thought this through – cont’d (2)

• Having ARVs in your blood delays HIV seroconversion
 Partners PrEP: 7.2x increased odds of Ab conversion being delayed 

more than 100d among participants who had detectable TDF 5

 HPTN 067 (ADAPT): among the 6 infections on study, there was a median 
of 4 weeks between earliest central lab (+) and “field” diagnosis 6 

 HPTN 083 (CAB vs FTC/TDF): there were 39 infections among those 
randomized to FTC/TDF and 4 randomized to CAB-LA 7

• 31-day delay in detection on FTC/TDF

• 98-day delay in detection on CAB-LA 5. Donnell D, et al. AIDS. 2017;31(14):2007-16
6. Sivay MV, et al. JAIDS 2017;75(3):271-9
7. Marzinke MA, et al. J Infect Dis. 2021;224(9):1581-92
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Because ARVs suppress replication, it makes 
sense that antigen-based or antibody-based 

detection takes longer when ARVs are on board.
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RNA levels will be lower than expected, also – 
but because viral load detection involves nucleic 
acid amplification, early detection is still reliable.

Because ARVs suppress replication, it makes 
sense that antigen-based or antibody-based 

detection takes longer when ARVs are on board.



Managing “ambiguous” test results

Smith DK, et al. Open Forum Infect Dis. 2018;5(8):ofy180

CDC outlined an approach in 2018
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Smith DK, et al. Open Forum Infect Dis. 2018;5(8):ofy180
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Managing “ambiguous” test results

Smith DK, et al. Open Forum Infect Dis. 2018;5(8):ofy180

1. Continue FTC/TDF as PrEP while 
additional HIV testing is performed

2. Add another agent while additional testing 
is conducted (i.e., convert to PEP)

3. Discontinue PrEP and monitor with lab 
testing to confirm or refute infection
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CDC outlined an approach in 2018



HIV testing in 2021 PrEP guidelines

Adapted from Figure 4b from USPHS 2021 PrEP Guideline Update

For patients who have taken any oral ARVs in prior 3m
OR received an injection of CAB-LA in prior 12m

Send plasma for 
HIV Ag/Ab lab 

assay
AND 

HIV-1 RNA assay

Ag/Ab reactive HIV RNA detected

Ag/Ab non-reactive HIV RNA not detected

Ag/Ab reactive HIV RNA not detected

Ag/Ab non-reactive HIV RNA detected

HIV RNA 
detected

HIV RNA 
not detected

HIV infected

HIV uninfected

DISCREPANT RESULTS

HIV infected

HIV uninfected

Send new plasma 
specimen for 

HIV-1 RNA assay
 

(qualitative or quantitative)
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HIV testing in 2021 PrEP guidelines

Adapted from Figure 4b from USPHS 2021 PrEP Guideline Update

For patients who have taken any oral ARVs in prior 3m
OR received an injection of CAB-LA in prior 12m

Send plasma for 
HIV Ag/Ab lab 

assay
AND 

HIV-1 RNA assay

Ag/Ab reactive HIV RNA detected

Ag/Ab non-reactive HIV RNA not detected

Ag/Ab reactive HIV RNA not detected

Ag/Ab non-reactive HIV RNA detected

HIV RNA 
detected

HIV RNA 
not detected

HIV infected

HIV uninfected

DISCREPANT RESULTS

HIV infected

HIV uninfected

Send new plasma 
specimen for 

HIV-1 RNA assay
 

(qualitative or quantitative)

 Dr. Hurt (and many colleagues) when the new guidelines came out (  53  )



Suggested approach for HIV testing on PrEP

Recent s/sxs of AHI OR
CAB in prior 24-36 mos OR

concern deviating from CDC?

HIV Ag/Ab laboratory assay 
with reflex confirmation

HIV
RNA

AND

YES NO

HIV Ag/Ab laboratory assay 
with reflex confirmation

HIV RNA (+)
≥ 200 copies/mL

 
HIV infected

HIV Ag/Ab (+)
Supplemental Ab (+)

Reflex RNA not needed
HIV infected

HIV RNA (–)

HIV uninfected

HIV Ag/Ab (+)
Suppl. Ab (–) or indeterminate

Reflex RNA not detected
HIV uninfected (false +)

HIV RNA (+)
< 200 copies/mL

 
COULD BE HIV+

HIV Ag/Ab (+)
Suppl. Ab (–) or indeterminate

Reflex RNA detected
Likely acute HIV infection

HIV infected
 

Link to care
ASAP

HIV uninfected
 

OK to proceed 
with PrEP

Repeat RNA 
(maybe Ag/Ab too?)

Talk to an 
expert ASAP

No useful role 
for rapid / 

point-of-care 
tests for 
on-PrEP 

monitoring



Polling Question #2

What’s your current practice for patients on “maintenance” PrEP 
with oral FTC/TDF or oral FTC/TAF?

A. HIV Ag/Ab every 3 months
B. HIV Ag/Ab every 6-12 months
C. HIV Ag/Ab and HIV RNA every 3 months
D. HIV Ag/Ab and HIV RNA every 6-12 months
E. HIV RNA every 3 months

(  55  )



Polling Question #2
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Case 1: “Mike” – false positive!

• Dr. Hurt coordinated with the UNC CFAR’s clinical lab to perform 
HIV DNA testing on a sample of Mike’s blood (not detected).
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Case 1: “Mike” – false positive!

• Dr. Hurt coordinated with the UNC CFAR’s clinical lab to perform 
HIV DNA testing on a sample of Mike’s blood (not detected).

• BIC/FTC/TAF was continued for 28 days and then stopped.

• HIV RNA testing was repeated every 8 weeks for 6 months.

• Mike restarted FTC/TDF as PrEP in mid-2019.

• Mike remains HIV-free as of most recent follow-up in June 2023.
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Case 2: “Thomas” (June 2021)

• 18 years old, without any significant past medical history
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Case 2: “Thomas” (June 2021)

• 18 years old, without any significant past medical history
• Came out to his mom, who’s a provider at UNC
• Mom contacted Dr. Hurt to get Thomas on PrEP
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Case 2: “Thomas” (June 2021) – cont’d

• Honor Roll student heading off to college in the NE that fall
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Case 2: “Thomas” (June 2021) – cont’d

• Honor Roll student heading off to college in the NE that fall
• Thomas takes no medications currently
• In the 6 months prior to visit, has had 2 cis male partners 

for oral sex and RAI (for which he “always” uses condoms)
• Free of any symptoms concerning for acute HIV infection
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Case 2: “Thomas” (June 2021) – cont’d

• Honor Roll student heading off to college in the NE that fall
• Thomas takes no medications currently
• In the 6 months prior to visit, has had 2 cis male partners 

for oral sex and RAI (for which he “always” uses condoms)
• Free of any symptoms concerning for acute HIV infection
• Lab-based, automated HIV Ag/Ab was non-reactive
• HIV RNA was not detected (trust but verify…)

• Visit was prior to FDA approval of cabotegravir for PrEP
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Polling Question #3: “Thomas”

What would you recommend for Thomas?

A. Start taking a daily multivitamin to build an 
adherence habit and return in 1 month.

B. Daily oral PrEP with FTC/TDF
C. On-demand (“2-1-1”) PrEP with FTC/TDF
D. Daily oral PrEP with FTC/TAF
E. On-demand (“2-1-1”) PrEP with FTC/TAF
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A. Start taking a daily multivitamin to build an 
adherence habit and return in 1 month.
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How Dr. Hurt discussed this with “Thomas”

(  69  )

Pill size Weight change

TDF
- 0.1 kg

TAF
+1.1 kg

Track Record

Bone health

TAF

TDF

Kidney health

TAFTDF

FOR WEIGHT CHANGE AND BMD CHANGE DATA, SEE SUPPLEMENTARY MATERIAL from  Mayer KH, et al. Lancet. 2020 Jul 25;396(10246):239-254. PMID: 32711800



“2-1-1” sounds easier than it actually is

Fri Sat Sun Mon Tues Wed Thurs Fri Sat Sun Mon

• Two FTC/TDF tablets 2-24h before sex

• One FTC/TDF tablet 24h after first two tablets

• One FTC/TDF tablet 48h after first two tablets

(  70  )

IPERGAY 
Molina JM, et al. N Engl J Med. 2015;373:2237-2246. 

Molina JM, et al. Lancet HIV. 2017;4:e402-e410. 
Antoni G, et al. Lancet HIV. 2020 Feb;7(2):e113-e120

ANRS Prévenir 
Molina JM, et al. CROI 2021. Abstract 148.      

http://www.croiwebcasts.org/p/2021croi/croi/148       
https://www.natap.org/2021/CROI/croi_55.htm

Only FTC/TDF 
has been 

studied for on-
demand use!



“2-1-1” sounds easier than it actually is

Fri Sat Sun Mon Tues Wed Thurs Fri Sat Sun Mon

• Two FTC/TDF tablets 2-24h before sex

• One FTC/TDF tablet 24h after first two tablets

• One FTC/TDF tablet 48h after first two tablets
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Dosing continues until the 
day after the day after 

the last “sex day”

Adapted from   Saberi, P., Scott, H.M. J Gen Intern Med 35, 1285–1288 (2020)
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“2-1-1” sounds easier than it actually is

Fri Sat Sun Mon Tues Wed Thurs Fri Sat Sun Mon

• Two FTC/TDF tablets 2-24h before sex

• One FTC/TDF tablet 24h after first two tablets

• One FTC/TDF tablet 48h after first two tablets

If less than 7 
days elapse 

between end of 
one dosing 

period and next 
sex, take ONE 

tablet to restart
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Adapted from   Saberi, P., Scott, H.M. J Gen Intern Med 35, 1285–1288 (2020)



“2-1-1” sounds easier than it actually is

Fri Sat Sun Mon Tues Wed Thurs Fri Sat Sun Mon

• Two FTC/TDF tablets 2-24h before sex

• One FTC/TDF tablet 24h after first two tablets

• One FTC/TDF tablet 48h after first two tablets

If more than 7 days elapse between end of one dosing 
period and next sex, take TWO tablets to restart

(  74  )

Adapted from   Saberi, P., Scott, H.M. J Gen Intern Med 35, 1285–1288 (2020)



Polling Question #4

On average, by what age is peak bone mineral density achieved in 
an otherwise healthy person?

A. 15-17
B. 18-20
C. 21-25
D. 26-30
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Polling Question #4

On average, by what age is peak bone mineral density achieved in 
an otherwise healthy person?

A. 15-17
B. 18-20
C. 21-25
D. 26-30

(  76  )

Chevalley T, Rizzoli R. Best Pract Res Clin Endocrinol Metab. 2022 Mar;36(2):101616
Gordon RJ, Misra M, Mitchell DM. Endotext.org (via NLM) – https://www.ncbi.nlm.nih.gov/books/NBK593436/

Bone health

TAF

TDF



Adolescent & YA bone health on FTC/TDF

(  77  )
Mulligan K, et al. 18th Int’l Workshop on Comorbidities and Adverse Drug Reactions in HIV. 12-13 Sept 2016. NYC, NY. Abstract 001        https://www.natap.org/2016/AdverseReactComor/AdverseReactComor_04.htm

Project PrEPare (ATN 110), 72 who stopped FTC/TDF
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Adolescent & YA bone health on FTC/TDF

(  78  )
Mulligan K, et al. 18th Int’l Workshop on Comorbidities and Adverse Drug Reactions in HIV. 12-13 Sept 2016. NYC, NY. Abstract 001        https://www.natap.org/2016/AdverseReactComor/AdverseReactComor_04.htm

Project PrEPare (ATN 110), 15 who continued FTC/TDF

FTC/TDF on study Continued FTC/TDF
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Adolescent & YA bone health on FTC/TDF

(  79  )

Projects PrEPare (ATN 110) and PrEPare 2 (ATN 113)

Havens PL, et al. Clin Infect Dis. 2020 Feb 3;70(4):687-691. PMID: 31179503; PMCID: PMC7319267       https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7319267
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Is there an “antidote” for this?
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Is there an “antidote” for this?

(  81  )

ACTG 5280: 4000 IU D3 + 1000 mg CaCO3 attenuated bone turnover by 50% among 165 PwH starting EFV/FTC/TDF – Overton ET, et al. Ann Intern Med. 2015 Jun 16;162(12):815-24 
CCTG 595: adding 4000 IU D3 after 24 weeks of FTC/TDF PrEP reduced markers of turnover among YA MSM & TGW – Nanayakkara DD, et al. AIDS Res Hum Retroviruses. 2019 Jul;35(7):608-614

Vitamin D3 (or D2)
4,000 IU daily

Calcium (carbonate)
1,000 mg daily

+–



Case 2: “Thomas” – FTC/TDF FTW(for the win)

• Thomas was not OK with potential weight gain on FTC/TAF.
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Case 2: “Thomas” – FTC/TDF FTW(for the win)

• Thomas was not OK with potential weight gain on FTC/TAF.

• He felt like daily dosing would be easier to manage than on-
demand and wasn’t sure how sexually active he’d be at college.
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Case 2: “Thomas” – FTC/TDF FTW(for the win)

• Thomas was not OK with potential weight gain on FTC/TAF.

• He felt like daily dosing would be easier to manage than on-
demand and wasn’t sure how sexually active he’d be at college.

• He was OK with taking vitamin D3 but didn’t want to take calcium.

• He transferred his PrEP care to campus and just finished his first 
year in college… they grow up so fast!
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(  86  )

Thank you!

Questions?
Christopher Hurt, MD, FIDSA
churt@med.unc.edu

https://www.wikiart.org/en/keith-haring/stop-aids-1989
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