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Safety and Immunogenicity of Adenovirus Type 5 (Ad5) HIV-1 gag Vaccines
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Background: Studies in animals have demonstrated that immunization with recombinant adenovirus « Both studies were randomized, double-blind, placebo-controlled, dose escalating studies "
vectors is an efficient way to elicit HIV-specific cell mediated immune (CMI) responses. Two prototype Protocol 007 ! P ! o Ad5 and MRKAdS gag Vaccines Protocols 007 and 012: (MRK)Ad5 gag 15mer ELIspot Responses e Both monovalent vaccines were generally well
recombinant Ad5 vaccines expressing a human codon optimized consensus clade B HIV-1 gag gene N 3 tolerated at all doses
were tested in clinical trials. - AdS5 HIV-1 gag vaccine « Both vaccines were generally well tolerated By Dose Level and Baseline Ad5 Titer at Week 30
Methods: The first vaccine, Ad5 HIV-1 gag, was tested in a multi-center, placebo controlled, - N=160 - Injection site reactions were common * AEs were dose related
randomized double blind trial in 160 healthy volunteers 18-50 years of age at low risk of HIV infection - 3injections: Day 1, Week 4, Week 26 * Frequency increased with dose — Most common at 1)(]_0”vp/dose
;sing(a B/ddose) reEfitmenh(Daydl, r\:\/ze: 4, Week zg) escalating dc';sles frorrr‘1 10° to 10 viral %am’(l:les/ - Dose levels: 1x10¢, 1x107, 1x10%°, 1x10''vp/dose « Generally mild to moderate intensity BLAdS: <200 >200 <200 >200 <200 >200 _£200 >200
ose (vp/dose). After the study had been initiated, genetic instability in the vector was noted in later . 3 X T %Resp:|  50% 0% 72% 21% 53% 29% 56% 29% — Most common following 1t dose
passages; therefore the vector was modified to improve stability. The resulting vector, MRKAS HIV- ¢ Protocol 012 * No subject discontinued due to injection site AE GMRosn| 370 ’ 207 105 221 267 305 201 9
1 gl;agt, was ltgs;:)d ina mn;lti-centelr, pIa‘cibcfc:;trglIfed,tvrandovrmzed dtI)utple t;lind trfial in 1902g r;ealltgx - MRKAdS5 HIV-1 gag vaccine - Systemic AEs " 6 32 4 32 24 39 7 e Systemic AEs were less common following
volunteers - years of age at low risk of Infection using escalating doses from o _ = . i i
vp/dose. In both studies subjects were followed for safety and immunogenicity. N=92 Most common were headache, fever, chills, myalgias 3000 ° subsequent doses
i - 3injections: Day 1, Week 4, Week 26 * More common after the first injection — o . ) i
Results: Both vaccines were generally safe and well tolerated. CMI responses, as measured by ~ Dose levels: 1x10°, 1x10', 1x10'vp/dose « Frequency increased with dose 8 - AEs were more common in subJects with low
ELIspot, were elicited at all dose levels studied, though the vaccines were less immunogenic in ! ! ) . 3 o . 2 | 4 . P "
subjects with high titers (>200) of pre-existing neutralizing antibodies to Ad5. The dose-response * More common in subjects with low pre-existing immunity to Ad5 g 100 . " baseline Ad5 neutralizing titers
relationship to immunogenicity was similar for each vaccine; therefore the data from both vaccines - i i i i g
ip to g ity Protocols 007 and 012 Demograp s Two vaccine related serious AEs (chills and fatigue ) % F] . Gag—speC|ﬁc ELISpOt responses were observed at
are combined in the table below. " 5 o
* See poster # 503 for more detailed safety analyses 3 300 ° L]
Placebo 1x10° 1x10° 1x10 1x10: e ° ‘2 all doses
;ool?d At:\i;r_ird MRKAd5 gag Vaccine ELIspot Summaries at Wk 8 by (N=49) (N=24) (N=49) (N=65) (N=65) Summary of Common AEs After 1st Vaccination by Dose Level § 100 4 ®© }Z% o - At doses 21x10°vp/dose >50% of subjects
aseline er .
n (%) n (%) n (%) n (%) n (%) AE 1x10° 1x10° 1x10%° 1x101 é o Q‘%’; IS} ®. .‘go developed a positive ELIspot response
Baseline Ad5 Titer
Gender i 5 o] " . . :
I ti t <A <A 2 - -
Dose Level (vp/d) <200 > 200 : . : . : njection site > > g ° N & Proportion of responders was higher in subjects
% Resp. 0% 0% Male 21 (43%) 11 (46%) 28 (57%) 35 (54%) 31 (48%) Chills <A <A ‘; with baseline Ad5 titers <200
& o
10° G. M Resp. 276 9 9 o 9 9 N 10 (e} oS " : .
ean (Resp.) s B Female 28 (57%) 13 (54%) 21 (43%) 30 (46%) 34 (52%) Fatigue <a <a ° » The monovalent vaccines resulted in gag-specific
% Resp. 69% 20% Age (years) Myalgia <A> o o ELIspot responses similar to those reported with
3 . .
10°  G. Mean (Resp.& 23123 11857 Mean 34.3 355 35.6 323 33.7 Pyrexia a : . : . the trivalent vaccine (Abstract # G-109)
100 Gm °/E)RResp; 6296°:/; I;%“gu SD 10.1 8.9 10.0 8.8 9.5 Pain <A <A <A Dose Level: (MRK)Ad5 1x108 (MRK)Ad5 1x10° (MRK)Ad5 1x101° (MRK)AdS5 1x10""
. Mean (Resp.
Median 35.0 37.0 36.0 31.0 33.0 i 15mer + (Ad5<200 15mer - (Ad5<200)
N 3% 24 Back pain a A 3 Tamer+ pasooo g fomer- a0y Acknowledgements
% Resp. 75% 53% Range 18 TO 51 20 TO 50 19 70 50 18 70 49 19 70 50 Nasal congestion A>
10" G. Mean (Resp.) 286 168 Beth Israel Deaconess Medical University of Alabama at
N 44 17 Male 2170 50 27 70 50 19 7O 50 18 TO 48 19 70 50 Dizziness N - Center, Boston, MA Birmingham, Birmingham, AL
% Resp. 70% 32% - Clyde S. Crumpacker, MD - Paul Goepfert, MD
Pooled G. Mean (Resp.) 259 218 Female 187051 2070 48 1970 50 207049 2070 47 Nasopharyngitis N Sody Positive. Phoeni. AZ - Mark J. Mulligan, MD
N 127 63 Race/Ethnicity . oy ;:'bg’;' An;:;‘s";'n Myers, MD University of Massachusetts,
ELTspot responder: > 55 SFCs/10° PBMCs and > 4-fold over media control . . Pharyngolaryngeal pain A> Protocols 007 and 012: (MRK)Ad5 gag 15mer ELIspot Responses ” Worcester, MA
Asian/Pacific 0 (0%) 1(4%) 0 (0%) 12%) 2 (3%) Body temperature increased < By Dose Level and Baseline AdS Titer at Week 30 c"“l';a' Te"al’ CIinicalI Research - Shan Lu, MD
Conclusions:  In these 2 studies, both adenovirus type 5 vectors were generally safe and Family Practice, Austin, TX University of Minnesota,
well tolerated and were immunogenic in humans. Pre-existing immunity to Ad5 dampens Black 6 (12%) 4 (17%) 5 (10%) 5 (8%) 4 (6%) Sinus headache A - David P. Wright, MD Minneapolis, MN
immunogenicity. Caucasian 43 (88%) 19 (79%) 42 (86%) 54 (83%) 56 (86%) 38% 57% 45% 48% Denver Public Health, Denver, CO - Timothy W. Schacker, MD
A significantly higher AE rate in the vaccine group than placebo after Double False Discovery 452 191 237 269 - Franklyn N. Judson, MD University of North Carolina at
i Hispanic 0 (0%) 0 (0%) 2 (4%) 5 (8%) 1(2%) Rate multiplicity adjustment (for subjects in all strata) 21 58 58 niversity of North Carolina a
Monovalent gag Vaccines f o . . ) o e o Emory University, Decatur, GA Chapel Hill, Chapel Hill, NC
Indian 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) A r\ommal p-value below 0.05 for testing higher AE rate in the vaccine group (for subjects § 5 - Mark B. Feinberg, MD - Srilatha Edupuganti, MD
« Similarities in the vectors in all strata) ° o o ° - Frances Priddy, MD University of Rochest
_ Deletion of E1 gene Native American 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1(2%) < for the stratum AdS titer <200; > for the stratum AdS titer > 200 B ® % o ceorge niverst "‘;w ochester,
« Disables viral replication Ad5 HIV-1 gag Other 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (2%) ‘g’ % a @ ~15% T Washington, DC - Michael C. Keefer, MD
L . o . i} "
+ Diminishes adenovirus gene il Protocol 007 and 012: (MRK)Ad5 gag Vac 15mer ELIspot Summaries by = & 80 L 2 o David M. Parenti, MD Vanderbilt University School of
expression Hindiil Hrr‘vdHVIHde ‘Hmd//! H‘deI»“imd//‘VHmdm Baseline Ad5 Titer g ] 8 & Infectious Disease of Indiana, Medicine, Nashville, TN
« E1 provided in trans by 1 T S 00 o 2% - a5t Indianapolis, N = Paul W. Spearman, MD
production in PER.C6 cells bp mfﬁoauw Dispo: n of Enrolled Subjects Dose Ad5 Titer < 200 Ad5 Titer > 200 All Subjects : o ° [¢] .: o .. - Steven A. Norris, MD Merck Research Laboratories,
e 2 9 . iversi West Point, PA
_ £ L] Johns Hopkins University, 3
Gag transgene is identical 252 Subjects Enrolled (vp/d) Wka Wk8 Wk30 wk4 Wk8 Wk30 wk4 Wk8 wk3o 2 o o 8 o° o 8 o Baltimore, MD - Lisa Al
i . . © 4 _ . .
* Near consensus Clade B isolate ot RS vy « 232 Subjects Continuing at Week 30 % Resp. 53% 60% 50% 0% 0% 0% 39% 43%  38% a ] ° o @ 8 s ©® - Clayton D. Harro, MD = Donio Casimiro, PhD
(CAM-1) oA Promoter - 230 subjects completed vaccination series and continued study follow-up 10° G.Mean (Resp.) 282 276 370 272 307 452 187 % Q g Oy g® Lehigh Valley Hospital, " lonve
¢ Human codon-optimized to - 2 subjects did not complete vaccination series due to clinical adverse event (back pain and N 5 15 4 7 7 6 23 23 21 ' E 5 Allentown, ": ; - Xiaoyin Fan, PhD
i i ; " " " <] - Timothy J. Friel, MD -
enhance antigen production throat ands chest tightness/difficulty breathing) but continued study follow-up % Resp. 34%  69%  72%  20%  20%  21%  30%  53%  57% S} 4 - g:lrl/};gag:;vtgsi
. . « 18 Subjects Discontinued Prior to Completion of Vaccination Series 10° G. Mean (Resp.) 217 213 207 197 187 105 213 209 191 Methodist Healthcare, Memphis, TN _
+ Differences in the vectors - 1 due to clinical adverse event (depression with suicidal ideation) N 32 32 32 15 15 14 47 47 46 - Dan J. Lancaster, MD 26;0] 7””51,&7;;’
- AdS HIV-1 gag was genetically unstable P Miriam Hospital, Providence, RI B P:'y’aanl‘/aZaCrsr;f PhD
after multiple passages, MRKAd5 HIV-1 MRKAGS HIV-1 gag ) j 'r:ztvt;m”"w'”p % Resp. 47%  69% 53% 36% 33% 29%  44%  56%  45% ‘ ‘ ‘ =" Michelle Lally, MD ~ Xiaoming Li, PhD
ag is stable to passages beyond that - 10w G. Mean (Resp.) 259 263 221 248 309 287 263 284 237 . - Randi Y. Leavitt, MD, PhD
92 passag ’ Hindil! - 4 withdrew consent N 36 36 32 25 24 24 63 62 58 Dose Level: (MRK)Ad5 1x108 (MRK)Ad5 1x10°  (MRK)Ad5 1x10®  (MRK)Ad5 1x10'" Orlando Clinical Research Center, - Lisa Kierstead, PhD
expected for large-scale manufacture Hindll HindlliFindlll Hincll — Hindll ~ HindliHindll . Orlando, FL -
. | [l | | - 3 due to other reason ®  15mer+ 15mer - Ad5 Assay Quant. Limits _ Thomas C. Marbury, MD Devan Mehrotra, PhD
- Ad5 HIV-1 gag also has deletion of E3, P T T T " . N . . % Resp. 69%  75% 56% 24%  53% 29% 55% 70% = 48% Estimated % of th Jation with baseline Ad5 fiter >200 and > . v - Michelle Miller
« 2 Additional Subjects Discontinued Prior to Week 30 T Estimated % of the US populatio baseline AdS titer >200 and >1000.
MRKAdS5 HIV-1 gag is E3+ fow 4850 3510) ) 10t G.Mean (Resp.) 295 286 305 160 168 201 275 243 269 Rand Schrader Clinic, - Jessica Lee
- Ad5 HIV-1 gag has CMV Intron A, - 1 withdrew consent N 45 44 39 17 17 17 64 63 58 toramgan ca - Rabi togg, Pr>
~ N - 1 due to protocol deviation — Kathleen E. Squires, -
MR'KAdS‘ HIV-1 gag does not TRY HOMY | GAG  Ban Dosing regimen: Wks 0, 4 (priming series) + Wk 26 (booster) St Louis University Health Sci = Michael N. Robertson, MD
- Orientation of the transgene Promoter oA . ouis Unl Ve_'s 'y Heal clences ~ John Shiver, PhD
, . ) o ELIspot Responder: 255 SFC/10° PBMCs and >4-fold over media control Center, St Louis, MO ~ Jennifer Stoddard
- 5’ packaging region was modified in - Sharon E. Frey, MD - Scott Thaler, MD
MRKAd5 HIV-1 gag to make it more False positive rate of ELIspot assay < 1% (Mogg et. al, 2002) ’
like wild-type adenovirus N for "All Subjects” includes subjects with missing Ad5 titer results Copyright © 2005 Merck & Co., Inc., Whitehouse Station, New Jersey, USA, All Rights Reserved
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