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Background:

Recurrent ischemic priapism is a common complication of sickle cell anemia (SCA) with devastating sequelae of sexual dys-
function, reported at least once in 33% of men, with no evidence-based preventive treatment. Pre-clinical and observational
studies with inadequate power have shown the potential benefits of phosphodiesterase-5 (PDE-5) inhibitors in preventing
future priapism in transgenic mouse models and humans. Therefore, we hypothesized that a trial of PDE-5 inhibitor (tadalafil)
for the prevention of priapism in men with SCA would be feasible, with an acceptable safety profile.

Methods:

We conducted a randomized, controlled, double-blind phase 2 feasibility trial to assess the composite primary outcome of
recruitment, retention, and adherence rates of at least 75%. With a sample size of 330 and an observed compliance rate of
83% and higher, we would obtain a lower bound of 75.6% or greater (above our lowest acceptable rate of 75% recruitment,
retention, and adherence) using the Clopper-Pearson formula. The clinical outcomes were priapism rate (person-month),
priapism pain intensity (1-5 Likert scale), priapism duration (minutes), and hospitalization for pain. The trial included men with
SCA aged 18 to 40 years who had experienced a minimum of three priapism episodes, each lasting at least an hour, in the past
12 months, Figure 1. After satisfying the eligibility criteria and signing informed consent, the participants passed through a
screening phase (2-4 weeks) and were subsequently randomized 1:1 into a treatment arm (tadalafil 5mg/day and hydroxyurea
20mg/kg/day) and standard care/placebo arm (hydroxyurea 20mg/kg/day and placebo). The treatment phase lasted 4 to 12
months, with priapism episodes tracked by: 1) daily text messages to each participant and 2) a paper diary to complement the
daily text messages. The data was analyzed based on the intention to treat using negative binomial regression. The trial was
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approved by the IRB of Vanderbilt University Medical Center and Aminu Kano Teaching Hospital. The protocol was registered
with Clinicaltrials.gov (NCT05142254) and PACTR (PACTR202105561969346).

Results:

The trial opened on 13th April 2022 and was stopped by the Data Safety and Monitoring Board on 12th June 2023 due
to futility, based on the data as of 27 ™ February 2023. All 84 men approached for the trial consented to screening (100%
recruitmentrate), but only 64 (76.2%) met the eligibility criteria and were randomized, Figure 1. Thirty-two participants received
the treatment in each arm. One participant was dropped by the investigator for non-compliance. Two participants (one in each
arm) died before the trial completion (but none of the deaths was related to the investigational drugs), and 61 completed
the trial (30 in the tadalafil arm and 31 in the placebo arm) The median age was 27.2 years and 23.3 years in the tadalafil
and placebo arm, respectively, Table 1. The trial’s retention rate and compliance rate to monthly visits were 98.6% and 97.4%,
respectively. Based on pill count, the adherence rates to taladafil and hydroxyurea were 93% and 94%, respectively. The rates
of priapism during the trial treatment period per month were 3.1 and 2.7 in the tadalafil and placebo arms, respectively; the
incidence rate ratio (IRR) was 1.21 (95% Cl: 0.52-2.80; p= 0.654). Serious adverse events, acute pain rate, hospitalizations, and
emergency visits were not significantly different between the two arms.

Conclusions:

Our phase 2 trial's primary outcome results (recruitment, retention, and adherence rates) strongly support the feasibility of
conducting a definitive phase RCT phase 3 trial for secondary priapism prevention in a low-resource setting where 50% of the
global SCA births are located. Although not the primary intent of the phase 2 trial, we did not provide evidence that tadalafil
with hydroxyurea was superior to hydroxyurea alone for secondary priapism prevention. We will continue to recommend a
fixed dose of 20 mg/kg/day hydroxyurea therapy for secondary priapism prevention.

Disclosures Idris: Agios: Other: Member of the Rise Up Trial Clinical Advisory Committee. Burnett: Novartis Pharmaceuticals
Corporation: Other: Study Steering Committee member. DeBaun: Novartis, Forma, Vertex: Consultancy, Other: Consulting.

OffLabel Disclosure: Tadalafil is a phosphodiesterase type 5 inhibitor, which we hypothesized would reduce the rate of
priapism in sickle cell disease.
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Assessed for eligibility

N=84
.
ENROLMENT .
.
Inclusion eriteria .
«  Participant has a confirmed diagnosis of HbSS or .
HifiThal® (n=77} .
- Participant between the ages 18 to 40 years {n=83) -
- Participant receives care in an SCD clinic at AKTH or -
MMSH at the time of the recruitment (n=84)

- Participants committed to long-term follow-up and -
taking the trial medications (n=83) .
*  Participant has at least 3 episodes of priapism, each .

lasting for no less than an hour in the past 612
months (n=78) .

Exclusion criteria

Participant does not have an adequate hepatic function (baseline liver enzymes and
synthetic activities more than four-fold higher than the reference limit of normal
population (n=0)

Past priapism episodes lasting <1 hour or less than 3 episodes {n=7)

Participant already enrolled in another clinical trial (n=0)

eGFR <50mlfmin/l.73m? (n=3)

Liver cirrhosis based on clinical history, laboratory data or both (n=0)

i y known pull y hyp ion based on TRIV greater than 2.7 m/sec (n=2)
Contraindications to tadalafil e.g arrhythmia, severe Fver disease, concurrent use of
nitrates, etc, (n=0]

Contrai to hiyd . log ulcer, i ete) (n=4)

Penile prosthetic implants or shunts or any other surgical procedure on the penis (n=0)
Taking drugs/medications that may induce priapism over the 14 weeks before trial
(n=0)

Unable to understand or comply with study instructions and requirements {n=1)

y

i

| Met eligibility criteria (n=64) |

Failed at least one of the eligibility

:

criteria (n=20)

| Randomized (n=64) I

A 4

ALLOCATION

Tadalafil Smg/day + Hydroxyurea 20mg/kg/day

Received the allocation intervention {n=32)

Hydroxyurea 20mg/kg/day + Placebo daily
= Received the allocation intervention (n=32)

& Did nat racaive tha allncation intarvantinn (=0l

* Did not receive the allocation intervention (n=01
FOLLOW-UP
«  Adverse event (n=T) «  Adverse event {n=1)
*  Serious Adverse event [n=1) *  Serious Adverse event|n=1)
*  Withdraw, decline therapy or due to noncompliance (n=1); *  Withdraw, decline therapy, or noncompliance (n=0]
*  Lostto Follow up (n=0) *  Lostto Follow up (n=0]
«  Hospitalization (n=5) «  Hospitalization (n=2)
»  Emergency visit (ne11) «  Emergency visit [n=16)
*  Death(ns1) *  Death(n=1)
*  Completed the trial exit procedures (n=30) *  Completed the trial exit procedures (n=31)
*  Acute pain (excluding priapism) (n=93] *  Acute pain (excluding priapism) (n=86]
*  Acute pain (excluding priaplsm) incidence rate per 100 person *  Acute pain (excluding priaplsm) incidence rate per 100 person

maonths= 32.40
Priapism incidence rate per participant t= 3,06

months= 20.97
*  Priapism incidence rate per participant = 2.68

Recruitment rate = 100% (84/84)
Missed visit rale <2.6%
Retention rate = 98 4% (61/62)

Adherence rate for tadalafil 93%, for

“ e e e o

Feasibility and clinical outcomes
Priapism incidence rate ratio: 121 (95% CI: 0.52—2.80; p= 0.654)

Adherence 1o monthly follow up visits = 97.4%

Acute pain [excluding priapism) incidence rate ratio: 1.0 (95% CI: 0.78—1.51; p=0.629)

hydroxyurea 94%

Table 1: Baseline characteristics

Tadalafil Placebo Overall
N=32 N=232 N =64
Age, years, median (IQR) 23,35 (21.67—26.65) 27.31 (24.24—30.85) 25,05 (22.05—29,54)
Height, m, mean (std. dev.) 1.68 (0.09) 1.6 (0.08) 1.68 (0.08)
Weight, kg, mean (std. dev.) 48.16 (9.70) 51(9.26) 49.58 (9.52)
Body mass index, kg/m®, mean (std. dev.) 17.02(2.21) 17.74 (2.59) 17.38 (2.42)
Systolic blood pressure, mmHg, mean (std. dev.) 10756 (11.38) 112,25 (12.88) 109.9 (12.29)
Diastolic blood pressure, mmHg, median (IQR)  56.5 (50.5—39) 57.5 (53.5—65.5) 57 (53—63)
Priapism incidence rate during screening 9.34 6.33 6.87
Priapism incidence rate per month, in the past 12 9.09 4.66 7.83
maonths before enrollment
Education, n (%)
Secondary and below 20(62.5%) 18(56.3%) 38(59.4%)
OND/NCE B(25%) 10{31.3%) 1B(28.1%)
Degree or HND 4(12.5%) 4(12.5%) B(12.5%:)
OND: Ordinary National Diploma; NCE: National Certifi on Ed : HND: Higher National Dipl ; IQR:

Interquartile range

Figure 1
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