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Figure 1: Darunavir Semen vs Blood Concentrations in 18 HIV +ve men and
Resu Its Seminal Plasma DRV AUC vs Blood Plasma AUCs in 5 men

Background

e Available information on ART drug penetration into the male and female e Patient Demographics (see Table 1) 10000 -
genital tract is sparse. In part this is due to the difficulties with sample collection e Drug concentration results (see Table 2 and Figure 1)
and analysis

Discussion points

e This study is the first to systematically look at the penetration of
DRV into the semen of HIV infected men using both time matched
seminal plasma and blood plasma samples as well as SP:BP AUCs

e 34 closely timed SP and BP samples were produced by 18 HIV+ individuals. 5
individuals provided 4 or more time matched SP and BP samples at designated

e However, we have found that multiple sampling at specified time points post time points post drug ingestion to allow construction of seminal plasma drug from individual patients
drug ingestion on the same or separate days can provide important insights concentration time curves (see Figure 1) e The data suggest DRV has good penetration into the semen of HIV-
into drug dynamics and concentrations achieved within these important body *RTV concentrations in semen were undetectable in all but 2 SP samples as = 1 infected men with concentrations approximating 10-20% of
compartments previously described (1) & 1000~ the concentrations achieved in the blood plasma at the same time

eIn all patients who had semen available for viral load analysis, SPVL was - points post drug ingestion

*\\ith the continued interest in protease inhibitor monotherapy strategies, it is undetectable in all samples with the exception of one patient (pt 9) S e More importantly all seminal plasma [DRV] were above the
vital to have accurate data as to whether single drugs achieve therapeutic drug *Pt 9 had a detectable SPVL (1460 c/ml) which was confirmed on duplicate testing & published protein corrected (PC) EC_ values for WT HIV (55ng/ml
concentrations in all body compartments such as the central nervous system and on 2 different semen samples produced 6 days apart (1310 ¢/ml). This patient ‘g‘ e Furthermore, 1/3rd of all SP [DRV] exceeded the PC EC50 required
the genital tract declined to be tested for sexually transmitted infections as part of the study = to inhibit Pl resistant HIV

S e The fact that 1 patient had low level detectable viraemia whilst
e Furthermore, information on drug penetration and antiviral activity in the male E 100 - on 3 drugs (at least 2 with good genital tract penetration) in

and female genital tract has particular implications for the prevention of sexual the presence of an undetectable blood plasma viral load should
and vertical transmission of HIV, as well as informing PEPSE and PREP strategies Table 1: raise caution about extrapolating “undetectable in blood =

Patient demographics and status at the time of blood and semen collection WT PCECs, 55g/ml undetectable in the genital tract”
e This data may have important implications for protease inhibitor
monotherapy studies, the evolution and transmission of resistant

e n this study we have evaluated the penetration of DRV into the semen of HIV

. . . -
+ve men and compared this to the published literature ime

on DRV CD4 Blood Plasma

Seminal Plasma

Risk

Patient | Age T ART at time of study et || cdleime Viral Lolad Viral load (cp/ml) viruses, and the sexual transmission of HIV
ART (cp/mi) 10 . | | . . |
1. 40 MSM TRV/DRV/RTV 2 Wks 833 <40 Not available 0 0 10 19 20 29 30
2. 42 MSM TDF/CBV/DRV/RTV 60 Wks 439 <40 <200 TIME POST DOSE (h)
3. 42 MSM TRV/DRV/ RTV 59 Wks 615 146 <200 References.
4. 59 MSM TRV/DRV/ RTV 4 Wks 370 <40 <200 [1] Taylor S, Back DJ, Drake SM, et al J Antimicrob Chemother. 2001 Sep;48(3):351-4
5. 46 HETEROSEXUAL CBV/DRV/ RTV 3 WkS 466 <4O <2OO [2] Figure 2 from Taylor S and Davies S. Current Opinions in HIV and 2010 in press
a — Dumond J, Patterson K, Pecha A et al. Maraviroc Concentrates in the Cervicovaginal Fluid and
6- 63 MSM TRV/DRV/ RTV 18 Wks 456 242 Not available Vaginal Tissue of HIV-Negative Women. J Acquir Immune Defic Syndr 2009; 51:546?553.
7 45 MSM KVX/DRV RTV 35 Wks 850 102 <200 Figure 2. Comparison of DRV penetration into semen compared to other studies of ART in the Active Anaietrou Al hersm. Clnicl nfecsious B seaser 2008, 4677695 - 1 RA I the Genital Tract of Hlnfected Women Recelving Long-Term Highly
8. 46 MSM TRV/DRV/ RTV 24 WkS 496 <40 <2OO en ital tract anlgug]lo?gdgé \1(327& Patterson K et al. Antiretroviral drug exposure in the female genital tract: implications for oral pre- and post-exposure prophylaxis. AIDS
9' 53 MSM TRV/DRV/ RTV 38 WkS 540 <4O 1460* g d- T;ylo.r S, B;ffito-M and Vernazza P. Antiretroviral therapy to reduce the sexual transmission of HIV. J HIV Therapy 2003; 8:55-66.
M Et h o d s 10. 62 MSM TDF/BTC/ DRV/RTV 38 Wks 484 <40 <200 e — Cohen M, Gay C, Kashuba A et al. Narrative Review: Antiretroviral Therapy to Prevent the Sexual Transmission of HIV-1. Ann Intern Med 2007; 146:591-601.
11, | 45 | werosoun TRV/DRV/ RTV 22 Wks 350 <40 Not available Men - dones & Talame ) K Paterso t . it dose and teady st pharmaconetis of ralegrau n the genital tractof IV uinfecte wornen. 10t
12. 41 MSM KVX/DRV/ RTV 2 WkS 633 <40 <200 T Women ?thurg?\;I\d J,JR'g‘ddy_Y,I Troiani Ibe’gc_aI.SDig‘erz%r(\)tgglzlg).(;cg%cilglar and Intracellular Concentrations of Zidovudine and Lamivudine in Semen and Plasma of HIV-1-
. . . . 13 46 MSM TRV/DRV/ RTV 2 Wks 379 87 <200 S T dd1 992% b hn—ecoeurva:i:. ,caqu'ro::rinu,nea eerlscor:m; al. ’he .har;nacc.)kine ics and Viral Activity of Tenofovir
o 18 HIV‘1 pOSItIVG men prospeCtlver prOdUCEd tlme matChed semen and bIOOd 14, 46 HETEROSEXUAL TRV/DRV/ RTV/MVC 18 Wks 87 71 <200 3TC 667%9 int:e Male GxitZIF‘):act.J:c:u:Immu:etDefi:Syn:rzoos; 47;32t9_333_ e A en
Salm p I es at d eS| g N ated tl me pOI ntS pOSt d ru g N g eSt IonN 15. 46 HETEROSEXUAL DRV/RTV/ MVC 21 WkS 608 70 <200 RBCEe0%d | | ZDV 590% b i —Lowe S, Wensing A, Droste J et al. Suppressive Antiretroviral Therapy Despite Subtherapeutic Local Drug Concentrations. HIV Clin Trials 2006; 7(6):285-290.
. . . ] ] ] Semen/BP 0 Semen/BP GT/BP AUC GT/BP AUC qu] E(satrrglna iI?éRrigveiirrao F, IZ?arroso P::na:gc,ngE;rg(i)clzmorphisr_ns af\d the concentrations of lopinavir and ritonavir in blood, semen and saliva of HIV-infected men
e Samples were extracted by protein precipitation (acetonitrile) and analysed by 16. | 26 | wewosoon KVX/DRV/ RTV 22 Wks 236 <40 <200 - TV ST0% | | - L TV ST% b der antiretioiralthrapy. Pharmacogenomic 2003 1031118, | -
< < ratios AUC ratios palrEd Samples k — van Leeuwen E, ter Heine R, van der Veen F et al. Penetration of Atazanavir in Seminal Plasma of Men Infected with Human Immunodeficiency Virus Type 1.
H PLC M S/M S ( - | I - b _t' ) 'th | | . '.t f d .t .t' 17 46 MSM DRV/RTV/ 3TC/MVC 26 WkS 243 40 200 . ' . ' Antimicrob Agents Chemother 2007; 51:335-337.
- USI ng a p asma Ca | ra Ion Cu rve Wi a Ower mi O e ec IOn 18. 35 MSM TRV/DRV/ RTV 22 Wks 169 <40 <200 H igher palred : ratios : | - Taylor S, Jayasuriya A, Dufty N et al. Darunavir concentrations exceed the protein corrected EC50 for wild type HIV in the semen of HIV-1 infected men. 17th
. I 3TC460% o Conference on Retroviruses and Opportunistic Infections, San Fransisco February 16-19, 2010. Abstract N-144.
for [DRV] of 79ng/m| Genital sampies ! 3TC 411%¢ ' _ _ - | .
. . . o | FTC 395%c | Xn-t-irEm?crfcl)chAgDeerlm?c?%ﬁrerrengﬂ?gfl2181J0e|:ceablf E'J;%;);B%r}fgT'E?Jfgo%fgrgléﬁgfav'r in semen of HIV-infected men: results from a substudy of the EASIER-ANRS 138 trial.
® [D RV] COnce ntrathﬂS We re m eaSU red I n Se m I n a I p I asma a n d CO m pa red tO Erac-t daT 350% : : n f Pat(tj:erson K, Rezk III\I,dennihngsGS etCaI.SDa(\jrunavir:, Ritona}vir, and Etr?vHine ]'CSteady-state Phargnacokinﬁtics in the Cﬁrlvidcolvar?inal Fluig ang BI%od gasma of HI\[;_
. . % i % @ a infected Women Enrolled in the GRACE Study. 47th annual meeting of the Infectious Diseases Society of America, Philadelphia, PA, USA, October 29 to November
published PC EC_, values for WT HIV (55ng/ml) and the PC EC_ for resistant HIV XPOSUres | - e e 1200, Abstact 270 ) S o |
(550ng/ml) | | Poman immunodefiiency virss type 1-infected women. Antimicrab Agents Chemother 2008 Jumas(eraser Ta e ane Bt pregnancyin
. | EDV 228%d ZDV 235%c I
* Time specific SP:BP ratios were calculated. When patients provided 4 or more Table 2: | | T
time matched semen and blood samples at specific times post drug ingestion, Median drug concentrations in semen and blood plasma and SP:BP penetration Equivalent RAL 142%m| - 202 5 e : -
] ) ] . . . . o IDV/r 132%d %
seminal plasma and blood plasma area under the concentration time curves ratios for Darunavir calculated at time after last drug intake (leéfiila?nd I e Frverrond LV oo d [ 30% ]
- _ . . - - - I RAL93% f |I| TFV 90% o _ ] _
(5A2UC) were constructed using non-compartmental anlalysis; WinNonlin, version N —— 1-3h 4-6h 29-24h AUC Tract ! ! Acknowledgements. We would like to thank all patients taking
' Exposures | | VPS0Re part in this study and all members of the Birmingham Heartlands
. . . . . NVP 70% d TFV 75%c o . . i . .
*Blood plasma viral load (BPVL) was measured in all patients and seminal plasma [Darunavir] ng/ml : : HIV Service who contributed to this study particularly Jessica Pugh
RNA (SPVL) was measured when sufficient sample was available as using the Median BP g : and Sophia Davies
: 5579 3734 2445 . rocswe _ |
Roche Coba.s Taqman HIV_ 1 assay | [DRV] (4639-7505) | (2935-4586) | (1365-3167) Lower ! { NPV 54% o [ APy 50% o | RTV 54% o This study was funded by a Heart of England NHS Foundation Trust
* The lower limit of detection was < 40 ¢/ml for BPVL and <200c¢/ml for seminal IQR Genital | | Research Fund number D1122
plasma viral load Tract I I
i : . . . 588 490 217 Exposure | | zovip 33%g ! LPV 30% b
e|n thi |l ients were taking DRV mg OD with RTV 100mg OD : : : -
this study all pat ents were taking 800mg OD wit 00mg O | Median SP [DRV] IGR (509-778) (479-640) (172-261) I MR 26°% c | _ To request power point slides of this presentation please contact
e Patients were questioned regarding symptoms of STIs and tested for chlamydia DL 16d | | ATV 18% | one steve.taylor@heartofengland.nhs.uk
. . 0 % o LPV 12% b
and gonorrhoea by PCR (Aptima Combo 2) Median 0.11 0.13 0.11 SP:BP AUC . ratio V9% d ] | I-
SP:BP ratio (0.09-0.15) | (0.07-0.18) | (0.09-0.15) 0.17 —— - - - i — — : ——
IQR n=8 n=13 n=14 (range 0.07-0.19) n=5 ° ° ° — — — y ° °
A BEHN RTV ND d EFVNDi | | eFv 0.4% ¢ | IESVRN | EFV 1% b | [ENERA
Median multiple above 11 fold 9 fold 4 fold
PCEC,,for WT virus UNIVERSITYOF & J HEART of
55ng/ml (6-45) (3-21) (2-16) 1 ENGLAND
Figure 2: From Taylor and Davies 2010 adapted from Cohen, Gay and Kashuba 2007 B I RM INGHAM

NHS Foundation Trust
Key: Green boxes; Nucleoside analogues, Pink Boxes; Protease inhibitors, Yellow boxes: NNRTIs, Orange boxes: Entry
inhibitors, CCR5 and Integrase inhibitors, *indicates levels measured after single-dose of drug; all others steady-state
levels




