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BAC KG RO U N D * For endpoints that were not normally distributed, treatment differences were Figure 1. Drug Liking VAS? values over time (left panel) and Drug Liking VAS _ _ _ _
evaluated for symmetric distribution. If symmetric, these were analyzed using a E__ scores (right panel) Figure 3. VAS scores over time for Feeling High, Good Effects, and Bad Effects

 Serdexmethylphenidate (SDX) is a novel prodrug of d-methylphenidate paired t-test, and if non-symmetric, the Sign test was used 90 - 90 - oG Hiah Good Effect B Effoct
(d-MPH) that is currently under development as the major active * The primary endpoint, the maximal (E__ ) score for Drug Liking VAS, was 815 go.o 100 - J T 100 - oR ETEER 100 - R EIEER
pharmaceutical ingredient (API) in KP415, an investigational product for analyzed using one-sided hypothesis tests at a significance level of a=0.05 0 _':zgi o 80 - 90 - 90 - 90 -
the treatment of ADHD and reported with one-sided 95% confidence intervals (Cls), with margins (0) 9 7 - ocalin XF:'ZO e . 50 - 50 - 50 -

» SDX has negligible binding (K >10 uM) at monoamine transporters and defined as shown in Table 1 below: o —=— Phentermine, 60 mg 628 638 . . . o SDX 120
a host of other CNS targets associated with “off-site” pharmacology. . . : : I = %9 Placebo 60 - 55.8 ' - ' ' —e—SDX. 240 29

o - . _ | °

» SDX does not produce any discernable pharmacodynamic effects until lable 1. Statistical analysis of primary endpoint, Drug Liking VAS E,,, 2 5o el e == =""CCmmmmmanl B B OB OB OB Neither like , 90 | o 7 o 60- Focalin XR, 80 mg
it is converted to d-MPH, a process which occurs efficiently after oral | Null Alternative nor aistike S 50 - S 50 - 8 50 - —#—Phentermine, 60 mg
but not intranasal or intravenous administration' (see also Poster S7) Hypotheses Comparison hypothesis (H,) hypothesis (H ) 0 40 - 2 40 - 2 40 - B 40 Placebo

* As SDX is a new chemical entity that is currently unscheduled under 10 | | | | | | 20 . > 30 - > ap - > a0 -
the Controlled Substances Act, it is important to evaluate its abuse 1: primary . ° ) | 12 10 29 24 Drug Liking E _ _

- - - s * Focalin XR (C) to Time (hours) e 20 20
potential relative to other known stimulants positive control ', ho (E Ho— M. <15 (81) p.—p. > 15 (01)
validity acebo (E) * Table 2 shows that Focalin XR produced a mean E__ score on the primary 10 - 2 1071 LSS See : »
O BJ ECTIVE 2: relati b Focalin XR (C) t endpoint that showed greater Drug Liking compared to 120 mg SDX and 240 mg : roj 4 8 12 ) 1; 20 52 : %_/" 4 8 12 . 16 20 24 ro 4 bt 8 1 12 16 20 24
. reotae:‘\ilea? Hse SOS?(I:\ZO m( ZA()) Me — M4 <10 (62) Mec — My > 10 (62) SDX by at least 10 pOintS Time (hours) Time (hours) Time (hours)

* To examine the human abuse potential of supratherapeutic oral P J * For the absolute abuse potential comparisons, although the difference in mean E__
doses of $DX compared to Focalin XR (Schedgle 1 st!mulant) and 3: relative abuse - Focalin XR (C) to - p €10 (32) .- > 10 (52) scores between both doses of SDX and placebo was <11 points, the differences
phentermine (Schedule IV stimulant) in recreational stimulant users potential SDX 240 mg (B) c™ Mg c™ Mg were not statistically S|gn|f|c.>antly less than 11 | - As shown in Figure 3, time-dependent effects for Feeling High and Good Table 3. Treatment-emergent adverse events occurring in 220% of subjects in

4: absolute abuse - SDX 120 mg (A) to * For the exploratory comparisons, 60 mg phentermine produced a mean E__ score Effects resembled that for Drug Liking, whereby Focalin XR and phentermine the Safety Population overall
M ETH O DS botential Placebo (E) b, — M. 211 (33) ,— . <11 (33) on the primary endpoint that showed greater Drug Liking by more than 10 points produced robust increases in positive effects and SDX produced only modest
compared to 120 mg SDX but not compared to 240 mg SDX increases in positive effects 120 mg 240 mg 80 mg 60 mg

Study Design and Subjects ) SPIIDX ZS 0 rEg B)to | . 211®3) p,—p.<11(83)  Table 2. Inferential analysis results for Drug Liking VAS E - Bad Effects increased gradually up to 10 hours postdose following Focalin Adverse Event (35}7) (,\S,E‘é,) Fo(?\la=lT5;(R Ph?nt:‘{;r)une P(ﬁ:gg)o

» This was a Phase 1, randomized, double-blind, single-dose, active- and acebo (E) Drua Liking E XR, but were less pronounced following SDX and phentermine n (%) n (%) n (%) n (%) n (%)
placebo-controlled crossover study of oral SDX compared with Focalin 5: secondary . Ph e (D e . J 9 Ernax » Figure 4 provides E__ scores and inferential statistical comparisons for
XR and phentermine in recreational stimulant users positive control entermine (D) to o — <10 (54) . — W, > 10 (54) Pairwise Comparisons Margin LS Mean 95% ClI, P.value Feeling High, Good Effects, and Bad Effects Euphoric mood 3(6.4) 4 (8.3) 12 (26.7) 14 (29.8) 2 (4.3)

- Eligible subjects were recreational stimulant users between 18 and validity placebo (E) (5) Difference (SE) one-sided _ _ _ Balnitati > (4.3 5 (125 14 (31 1 S 14.9 0(0
50 years of age who had >10 lifetime experiences with any stimulant | Focalin XR - Placebo e 25.01 (2.61) 20 6O, = <0.0001 Figure 4. VAS E__ values for Feeling High, Good Effects, and Bad Effects alpitations (4.3) (12.5) (31.1) (14.9) (0)
(e.g., cocaine, amphetamines, MPH), had used any stimulant for non- 6: exploratory * Phentermine (D) to _ 1. <10 (52) _ 4. > 10 (52) ' ' — : 90 - cde Hypervigilance 3 (6.4) 7 (14.6) 10 (22.2) 8 (17.0) 1(2.2)
h - S5 i thin the | N n relative abuse  SDX 120 mg (A) Hp = Ha = Hp = Ma Focalin XR — SDX 120 mg 10 18.22 (2.63)  13.87, 0.0011 _ 78.8 cde
therapeutic purposes 25 times within the last 6 months, and had used : 80 f 57 Headache 3 (6.4) 5 (10.4) 10 (22.2) 3 (6.4) 2 (4.3)
cocaine within 6 months prior to Screening potential *Phentermine D)to |, _\\ <40 (52) u —p.>10(52) Focalin XR - SDX 240 mg 10 16.74 (2.64)  12.37, = 0.0058 70 - A 66.2 | ' | ' '

* Subjects who were able to discriminate a dose of 80 mg Focalin XR SDX 240 mg (B) 0 0B SDX 120 mg - Placebo 11 6.69 (2.65) 0. 1117 0.0567 . 60 - Dry mouth 0 (0) 2 (4.2) 11 (24.4) 3(6.4) 0 (0)
from placebo were randomized to receive the following treatments (one L5 50 - Hyperhidrosis 1(2.1) 2 (4.2) 9 (20.0) 5 (10.6) 0 (0)
per treatment period) separated by a minimum 96-hour washout period: . gecondary and exploratory endpoints were analyzed using two-sided, SDX 240 mg - Placebo 11 8.27 (2.63) -, 12.62 0.1502 Qa{ 2 . cde

- Treatment A: 120 mg SDX (equimolar to 60 mg d-MPH HCI) confirmatory hypothesis tests (e.g., H,;: y.— 4, = 0; H,: . —p, # 0) at a Phentermine - Placebo 10 22.27 (2.63) 17.91, = <0.0001 30 - 0 oy h
- Treatment B: 240 mg SDX (equimolar to 120 mg d-MPH HCI) signific.ance level of a=0.05 and reported yvith two-s:ided 95% Cls, with thg Phentermine - SDX 120 mg 10 15.48 (2.63) 11.12, « 0.0195 20 - 130 130 ] ey 17.9 C O N C L U S I O N S
. Treatment C: 80 ma Focalin XR (orimarv positive control exception of the SDX vs. placebo comparisons, which were performed using : 10 - 6.0 48
_ J . (P Y P . ) a two-sided hypothesis test at a significance level of a=0.10 and reported with Phentermine - SDX 240 mg 10 14.00 (2.65) 9.62, 0.0664 . . . I
- Treatment D: 60 mg phentermine (secondary positive control) two-sided 90% ClI | Feeling High Good Effects Bad Effects
- Treatment E: Placebo Safot * Figure 2 shpwg _that for the secondary endp_omts, E__ scores for_ bc_)th doses of 2SDX 120 mg  WSDX.240mg  mFocalin XR. 80mg  mPhentermine, 60 mg  #Placebo - Oral SDX produced a gradual onset of abuse-related effects and

» Written informed consent was obtained and the study protocol was y | - _ - SDX were significantly lower than phentermine and statistically similar to placebo @@~ o placebo (050.05).® significantly higher vs placebo (0<0.05). « significanty high. maximal effects for the primary endpoint and other endpoints were

approved by an Institutional Review Board * Assessment included incidence of adverse events (AEs), physical eéxamination - No significant differences were observed between Focalin XR and either dose of er vs SDX, 120 mg (p<0.0001), ¢ significantly higher vs SDX, 240 mg (p<0.001), ¢ significantly higher vs generally significantly lower than a Schedule Il and a Schedule IV
. - findings, vital signs, electrocardiogram (ECG) parameters, and clinical SDX, possibly due to Bad Effects observed for Focalin XR that impacted the overall  placebo (p<0.0001), ' significantly higher vs SDX, 120 mg (p<0.01), 9 significantly higher vs SDX, 240 mg stimulant

Pharmacodynamlc Assessments and Statistical Analyses Iaboratory tests balance of effects (p<0.0001), " significantly higher vs placebo (p<0.01).

* Visual analog scale (VAS) assessments recommended for use in - Th h DX mav have lower oral ntial
human abuse potential studies® were conducted at various times post- RES U LTS Figure 2. VAS E__ values for Take Drug Again and Overall Drug Liking Tolerability and Safety thae:?::r?.t;,ﬁ;ga%eaﬂatb|2tsstimu|aﬂ¥praodeué)tse oral abuse potentia
dose, Including: 90 - » Table 3 indicates that AEs typical of stimulants (e.g., euphoric mood,

- “At-the-moment” effects: Drug Liking (primary endpoint), Feeling Subject Disposition and Demographics hypervigilance, palpitations) were more common for Focalin XR than SDX - Oral SDX produced fewer stimulant-like AEs compared to Focalin

80 -

High, Good Effects, and Bad Effects, assessed at 0.5, 1, 1.5, 2, 3,
4,5,0, 7,8, 10, 12, 14, 16, and 24 hours post-dose

* There were no clinically significant clinical laboratory values, ECG results, or XR and no new AEs were identified with supratherapeutic doses

* Atotal of 45 subjects (mean age = 30.2, 73% male) completed all 5 treatment _ _ |
out-of-range vital signs following SDX

periods and thus comprise the Completer Population 70 -
- Balance of effects: Take Drug Again and Overall Drug Liking _ E
(secondary endpoints), assessed retrospectively at 12 and 24 hours  F narmacodynamics g %0
postdose * Figure 1 (left panel) shows that Focalin XR and phentermine produced robust s | I B L I = :
increases in mean Drug Liking VAS scores that peaked at approximately > Neutral response D |SCIOSU res

* For the primary endpoint and other endpoints, an appropriate statistical

model was selected (using the Completers Population) based on testing 2 hours postdose and returned to neutral scores at 10-12 hours postdose 40 - RB, _SG, TCM, and ACB are employees and §hareho|ders _of KemPharm, Inc. BS is an employee of Syneos Health. This study was funded by KemPharm, Inc., Celebration, FL.
each endpoint for first-order carryover effects, normality, and symmetry o In (_:ontrast, both doses o.f SDX produced only m(.)delst. incregses in_ mean Drug o Design support was provided by Research Triangle Graphics, LLC.
- The ANCOVA model included terms for treatment, period, sequence Liking VAS scores that did not exceed 60 at any individual time point assessed rake Drug Again Overall Drug Liking R f
and first-order carryover effect as fixed effects, with subject nested * Figure 1 (right panel) demonstrates that both doses of SDX produced Drug mSDX, 120mg WSDX,240 mg = Focalin XR, 80 mg ®Phentermine, 60 mg = Placebo ererences
within sequence as a random effect. Liking E__ VAS scores that were more similar to placebo than to either active = statistically similar to placebo (p>0.05), ® significantly higher vs placebo (p<0.05), ¢significantly higher vs SDX, 1. Braeckman et al. Poster presentation at AACAP, October 23-28, 2018; Seattle, WA. 2. Shram et al. Poster presentation at ACNP, December 9-13, 2018; Hollywood, FL.
comparator 120 mg (p<0.001), ¢ significantly higher vs SDX, 240 mg (p<0.001), © significantly higher vs placebo (p<0.0001). 3. Food and Drug Administration (2017). Assessment of abuse potential of drugs. Guidance for Industry.
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