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THERAPEUTICS

Randomized, Placebo-Controlled Study on the Efficacy of CR845 in

Reducing Chronic Kidney Disease-associated Pruritus in Hemodialysis Patients

Robert H. Spencer, Maria Oberdick, Catherine Munera, Joseph W. Stauffer, Frédérique Menzaghi
Cara Therapeutics, Stamford, CT, United States

e Statistically significant changes were observed for the total Skindex-10 score
across all doses (data not shown)

e Change in Skindex-10 at Week 8 also correlated with significant improvement in

Table 1. Baseline characteristics Figure 6. CR845 efficacy partitioned according to presence or absence of prior anti-itch medication

Placebo
(n=45)

e Secondary endpoint: Reduction in Skindex-10 Score (QoL measure)
— 10 questions covering 3 QoL domains:
= Disease (3 questions)

BACKGROUND

CR845 0.5 mcg/kg CR8451.0 mcg/kg CR8451.5 mcg/kg All
(n=44) (n=41) (h=44) (N=174)

Characteristic

Prior Anti-ltch Medication?

Chronic Kidney Disease (CKD)-Associated Pruritus

_ o _ _ ] . . . Age (years) Yes No other QoL measures (eg, 5-D itch and MOS Sleep Disturbance)
e Intractable itch condition observed across CKD patient population Mood/emotional distress (3 questions) Mean (range) 50.0 (27,84) | 57.9 (29, 80) 58.2 (26, 84) 541(29,74) | 57.3 (26, 84) Placebo  CR845 Placebo  CR845
— ~60-70% of CKD patients on hemodialysis (US patients) . Social fU”Ct'O”'”g_ (4 questions) | | Gender, n (%) 0 Safety
— ~30% of non-dialysis CKD patients (US patients) o !Da’uent Global Impression of Change, 7-point scale (ranging from 1="very much arrale 17 (37.8 18 (40.9 18 (43.9 16 (36.4 69 (39.7) e CR845 tolerated at all doses (Table 3)
L improved” to 7="very much worse) | 2 )
* No approved therapies in the US e Studv desian in brovided in Fiaure 2 ElE n 25 L2 29 L] 25 B 25 o) 105 (5031 = q - e No clinically important or significant safety findings were observed with respect
— No standard of care for this condition y g P g Rglce,kn (/(Zf | . | 25 (55.6) 24 545 22 (53 31 (705) 102 (58.6) % to |ab0rat0ry, vital Sign, or ECG results
e Profound negative effect on quality of life (QoL) and higher rate of mortality Figure 2. Study design Wi(i:teOr riean Amercdn - (35.6) - (38.6) . (46.3) - (22'7) 62 (35 '6) ::9 -+ -  No serious adverse events (SAEs) were considered related to study drug, with the
| | ' | ' " g 2 - exception of 1 case of moderate mental status change
CR845 Other 4 (8.9) 3 (6.8) 0 3 (6.8) 10 (5.7) v o= l : : :
| . | Screening Treatment Week 1 to Week 8 Follow-up Pruritus duration (years) = _ e 4 deaths occurred during the study, none of which were determined to be
* A novel selective kappa opioid receptor (KOR) agonist’ Day -14 to -1 - Day 1 to 57 ~7| Day63 Mean (range) 44(01,186) | 47(00,158) | 46(02,166) | 3.9(03,185) |4.4(0.0,186) 2 4 related to the study drug
— Hydrophilic synthetic D-amino acid peptide Years on hemodialysis P n _
. . . _ Table 3. Treatment-emergent adverse events >10% in any treatment grou
— Designed to limit entry into the central nervous system Mean (range) 59(0.3,19.6) | 5.4 (0.2, 24.9) 6.3 (0.8, 17.3) 55 (0.4, 185 | 5.8 (0.2, 24.9) © 5 9 e 0 y sl group —
— Potent, selective, and full agonist at human KORs (EC50 = 0.16 nM) with no Mean NRS >4 for all Worst itch NRS score -4 - " 0.5 mcg/kg 1.0 mcg/kg 1.5 mcg/kg
detectable activity at mu or delta opioid receptors scores in the last 7 Mean NRS Mean5D 6.8+1.> 11£1.4 6.7+1.5 6.7£14 6.8 Ty (n=41) (n=44)
— Activates KORs expressed on peripheral neurons and immune cells days prior to Primary Endpoint for LS means from MMRM with treatment, week, and treatment by week interaction as terms in the model, Preferred Term n (%) n (%) n (%)
— No known potential for drug-drug interactions randomization Week 8 Average reduction in itch NRS scores from baseline at Week 8 (LS Mean+SE) ranged from baseline itch use as a covariate, and subject as a random effect. Dizziness 2 (4.4) 6 (13.6) 4 (9.8) 2 (4.5)
. - - - - (Baseline) NRS decrease at Week 8 | (Days 51-57) -2.8 (£0.38) in the 1.0-mcg/kg group (95% Cl: -3.5 to -2.0) to -3.8 (x0.38) in the 0.5-mcg/k . - - - o
— Primarily excreted renally in healthy subjects (~90%) with no known metabolites : 5 O \= .950/ cl -4 5' 3? 9 _gh up \ _;_ : .d'ff : . O \= .d E: : p 9/kg Significantly higher proportion of CR845 patients reported that their itch was “very much Somnolence 1(2.2) 2 (4.5) 2 (4.9) 5(11.4)
— In end-stage renal disease patients, CR845 is removed by dialysis and therefore is group (95% Cl: -4.5 10 -3.1), with no signiticant ditterences between doses (Figure 4). imprO\ied”bor “much improved” athIChbe eﬂd of the Stuld)é clompared to PLaCﬁbO (66% CR845 vs Headache 1(2.2) 0 (0.0) 5(12.2) 0 (0.0)
o . ;M 0 L ; . .
| h?ST 'mStetreh(.j follcl)ovlj‘/lng dla||.y.S-LS db " . del Secondary Endpoint Figure 4. Change in weekly average worst itch NRS score from baseline to Week 8 (LS 42% placebo; p=0.007) as measured by the Patient Global Impression of Change (Figure 7) Diarrhoea 0(0.0) 7(15.9) 4(9.8) > (11.4)
e In s scratching behavior elicite ruritogen in mouse mode : : : : .. "
'Ol N9 v I y prurizogen | . S S Skindex-10 d Week 8 means+S5EM) Figure 7. Improvement in proportion of CR845 patients reporting itch to be “very much Mental status changes 0(0.0) 0(0.0) 1(2.4) > (11.4)
e Under development for treatment of moderate-to-severe pruritus in hemodialysis Index- ecrease at Wee - W ou : "
tiants (i . )2 A B. CR845 mcg/kg improved” or “much improved Nausea 1(2.2) 5 (11.4) 2 (4.9) 4 (9.1)
patients (ie, uremic pruri us) o _ _ Predose Week3 Week5 Week7 Week3 '
e Here we present the results of a Phase 2 clinical trial conducted to evaluate the anti- (Day 1) (Day15) (Day29) (Day43) (Day 57) @ Placebo  All CR845 Placebo ' 0.5 1 0%
pruritic efficacy of CR845 over an 8-week period of treatment in hemodialysis patients e | T ¥ - -
with moderate-to-severe pruritus " 4. 50%
S8 CONCLUSIONS
= & -2- 50% . o L . . .
M ETHODS RESU LTS n S e CR845 effectively reduced itch intensity in hemodialysis patients with
e Randomized, double-blind, placebo-controlled study (ClinicalTrials.gov Study 174 patients randomized and treated with study drug (safety population). % T 3 40% moderate-to-severe pruritus
NCT92858726) Patient disposition and demographics and baseline features are provided in Figure 3 and 2 _4: e Based on the results of this study, a Phase 3 pivotal trial is being initiated
* Multi-center Table 1. - 30% e For further information on this trial, please contact Adam Russell at
— 33 US sites e Well balanced across treatment groups O . 5 o arussell@caratherapeutics.com
e Eligibility _ _ - i
— 18 years and older, male or female Figure 3. Patient disposition LS means from MMRM with treatment, week, and treatment by week interaction as terms in the model, 10%
_ Hemodialysis 3 times per week for at least 3 months prior to study baseline itch and prior anti-itch medication use as covariates, and subject as a random effect. ACKN OWLE DG EM ENTS
— Communicate clearly, able to understand and answer questionnaires, understand Mean itch NRS scores continued to decrease from Week 1 through Week 8 (Figure 5). 0%

Subjects Enrolled

N=226 Figure 5. Antipruritic efficacy of CR845 (all doses combined) over time during 8-week
l treatment period (values are mean=SEM)’

We thank all of the investigators and patients who participated in this study. We are also grateful to
Dr. Sarbani Bhaduri and Dr. Vandana Mathur for their medical monitoring and input on trial design.
Medical writing and editorial support were provided by PharmaWrite.

Placebo CR845

study procedures
— Self-categorize as moderate-to-severe itch
= Mean Numerical Rating Scale (NRS) >4 over 1 week prior to randomization
0 (no itching)-10 (worst itching imaginable)

p-value is based on Fisher’s Exact test.

i oo oSt g Imaginas’e) Subjects Randomized > e Placebo (n=45) Significant improvement in QolL, including quality of sleep. REFERENCES
e Doseso evaluated: 0.5, 1.0, and 1.5 mcg/kg _ = ] - . . ;
e 8-week treatment period N=175 S —e— CR845 All Doses (n=129) T Severe Figure 8. CR845 improvement in QoL (Skindex-10) individual domains and across all doses 1. GardeI: LIR' Spencer RH, ;malmlelis DT, Mehz_aghl F. Preclinical pr?é"ﬁ \C/)\]; C'Fd8451
: : : : _ + ' - ianifi i a hovel, long-acting peripheral Kappa oplold receptor agonist. 12t or
. Eos-mg after each d.lalyz;s (3 t,TeS per V-V?elg) o h . l % (values are mean=SEM; p-values denote significant differences from placebo) Comgress ongPain; 29008 August 17.22. Glasgow, Scotlandg.
o - .
r:gﬁirrlésdv’élsrc%ﬁfi:mgﬁe ‘;;fnz raeg)ilrr?g;cml t';cfro[:giO'S??ﬁgi:e;%vgﬁ;ep?ﬁé%g ut were SUbJel\?tS1 '7I';reated ; - Mood/Emotional Social 2. S|]cc)encer RH, Lewis ME, Stauffer JW, Mathur VS, Menzaghi F. Antipruritic effect
. s L = e Disease Domain Distress Functioning = Placebo of the long-acting peripheral kappa opioid receptor agonist CR845: A novel
e Primary endpoint: Reduction in mean weekly average of NRS scores calculated from é L < 0 o All CR845 approach for the treatment of uremic pruritus in hemodialysis patients. Kidney
worst daily itching score from baseline to Week 8 (Figure 1) l l I l o " é: Week 2016; 2016 November 15-20; Chicago, IL
O) (¢b) - I I I .
Figure 1. Worst Itching Intensity Numeric Rating Scale (NRS) Placebo | | 0.5 mcg/kg 1.0 meg/kg | | 1.5 mcg/kg g § © 9 3. Reich A, Heisig M, Phan NQ, et al. Visual analogue scale: evaluation of the
n=45 =44 =41 =44 > - | n instrument for the assessment of pruritus. Acta dermato-venereologica
< 1 Mild 2 = : | 2012;92:497-501
i : : = — , L. .

Worst ItChlng Over the Past 24 Hours v Reasons Discontinued ‘é’ 3 (7p) aw, 4 l

Please indicate the intensity of the WORST ITCHING you experienced over the Subjects Completed | Adverse Event n=18 = Baseline 1 2 3 4 5 6 7 8 EI o

past 24 hours. N=149 PhySiCian Decision n=" Treatment Week 5 = ] J_

0 1 2 3 4 5 6 7 8 9 10 Protocol Deviation n=" 2 .,8 -6 - 1 f; *
! ! ! ! Sponsor Termination n=" fSeverity bands based on Reich et al.? % 8,, - ok
NO WORST Placebo | | 0.5 meg/kg | | 1.0 meg/kg | | 1.5 meg/kg | | Subject Withdrawal — n=4 Average reduction in itch NRS scores from baseline to Week 8 in patients receiving CR845 _&% -8 -
ITCHING ITCHING n=42 n=39 n=35 n=33 Other n=1 was significantly greater than placebo regardless of whether the patient was taking O
IMAGINABLE I, - ;
concurrent anti-itch medication (Figure 6).

e Patients were stratified across treatments based on current use of anti-itch medication
e Approximately 40% of patients were taking anti-itch medication at baseline
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p-values from MMRM with treatment, week, and treatment by week interaction as terms in the model, baseline
itch and prior anti-itch medication use as covariates, and subject as a random effect.




