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B ACKG ROU N D M ETHODS RESU LTS CR845 reduced itching significantly CR845 significantly improved QOL Figure 7. Change from Baseline for Skindex-10 Domain Scores

e The difference between CR845 and placebo in change in the mean e |tch-related QOL, the first secondary endpoint as measured by :
Mood/ Social
e Approximately 40% of hemodialysis (HD) e Study design is shown in Table 1 e Baseline characteristics in the 2 arms were similar (Table 2) worst itching intensity from baseline to Week 2 was -13.0 mm; 95% the total Skindex-10 score, was significantly improved in patients Disease Emotional Functioning
patients in the Unite-d St_ate1s (US) experier?c_e Table 1. Study Design e At baseline, the mean itching intensity in both groups was Cl: -23.5 to -2.5; p=0.016 (Figures 5 and 6A) re_ceiving CR845 comg)ared with placebo, with a bfetween-group 07 ' '
modera’Fe—to—s_evere |tch_|ng, but the condition -~ | . . . similarly high (~70 mm) on a scale of 0 (no itch) to 100 mm (worst Effects of CR845 were robust difference of -7.5; 95% Cl: -14.3 to -0.7; p=0.031 (Figure 6B) _ .
gf uremlcdg)rurltus remains Iargely under- Patient populatlon ® Adl(]jlt mtalet and female HE p?tlents sufferlng ;‘rgm chronic possible itCh) e Both daytime itching (p=0030) and nighttime itching (P=OOO7) o |rr.]pr.0\/ement5 in the total _score resu|te.d from imProvement ‘:.< Py
AgNoE MOBETQTETIDTSEVETE PUMTLS TOT ot dVeTade o1 > Years e Anatomical distribution of itch was typically generalized and were significantly improved with CR845 vs placebo (Figures 4 and 5) within each of the 3 domains of the Skindex-10 (Figure 7) $55 .
° ;Jr:zmnl]co ggluglr?cjjsigggszccl:\i/aetlgda]\c/]\c/?’ccﬁshilgeﬁsr Design 0 I\/llult|genter g{21"U§ 5|tes),"r?ndom|zsﬁl (1:1%, dtOLCIlb|E-|3[Ind, bilateral (Figure 3) e Both dialysis day (p=0.030) and non-dialysis day (p=0.007) itching — Bothersomeness of itching (“disease domain”) 2 cZ) @ )
placebO-coNtrofied, paraniel-group Fhase 2 Stdy With . . . ere significantly improved (Figure 4), although the dr as dosed _ i i itchi = 7
intravenous antibiotic and erythropoietin use, repeated IV doses of CR845 or placebo administered for Table 2. Patient Population Demographics Wost—dilgl I5|Is 3 tirxels per\\//vee(klgu ) = g W Mood/emotional distress related to itching GE, E3
and increased mortality'? 2 weeks after each dialysis P | y | P | — Effects of itching on social functioning > O =
e Although the etiology of this condition is still * Antihistamines were discontinued 1 week prior to the ’ :?ciﬁe(ir:s\\/’x;h;g tr:r:\r;oaqcekzzzilg:\ee' \r/eAs‘S cfrzwlgea dnceJI <u7:”m$) é;\gdéevere e 63% of the CR845-treated patients vs 39% in the placebo group g ©
unknown, it is likely multifactorial, including study ' - . P o equally ' had a change in Skindex-10 score greater than 30% from baseline '
. . . Gender, n (%) suggesting that CR845 was similarly effective regardless of the itch : ¥
immune system dysfunction and imbalance of Dosing (at end of | CR845 1 mcg/kg IV : severity (Figure 8) 8-
mu/kappa endogenous opioids each dialysis session) | ¢ pj3cebo Male 15 (47) 16 (48) Itch reduction correlated with improved QOL I Placebo (n=29) [l CR845 (n=31)
i Figure 4. Time Course of Itching Reduction in Ski - i
’ Ther_e are no approved treatments Tor uremic Primary efficacy e Change from baseline to Days 12-15 in worst itch Female 17 (53) 17 (52) ) J ) Changes_ " Skl_nde_x 10 a_t Day 1.5 correlated strongly V\{'th the mean *P<0.05.
pruritus in the US endpoint intensity measured by Visual Analog Scale (VAS, 0=no P change in itching |njcen5|ty during Week 2 among patients receiving | | - o
e We conducted a multicenter. randomized, tching: 100 mm=worst itching) Age = 80 - 2 CR845 — Day CR845 (Pear_son's ch|-§(1_|uare_ correlation coefficient: 0.83; p<0.001). Figure 8_. Cumulative Distribution for % Change from Baseline in
double-blind, placebo-controlled trial to _ _ _ . Z CR845 — Night The correlation coefficient in the placebo group was 0.59 Total Skindex-10 Score at Day 15
luate the eff; nd safetv of CR845 Secondary efficacy |e Change from baseline to Day 15 in pruritus-related Mean 60.0 60.1 T 1 Placebo — Day
cvaidate the erticacy and satety o endpoints QOL as measured by Skindex-10 = ) ¥ Placebo - Night Figure 6. (A) Change in Weekly Average of Daily Worst Itching VAS 100 - : ® CR845
in HD patients with uremic pruritus. We Range 35-83 26-84 : , '
e i = Score from Baseline to Week 2 of Treatment and (B) Change in Total ' '
report prespecified analyses evaluating the . . . . ® . . 2 g W Placebo
correlations between itch reduction and Figure 1. Visual Analog Scale of Worst Itching Intensity Race, n (%) € ?: 60 - Skindex-10 Score from Baseline to Week 2 of Treatment . )
measures of quality of life (QOL) from this trial White 18 (56.3) 18 (54.5) £ g > -5-\ 6A. Itch VAS Placebo CR845 E 80 -
Worst Itching - Nighttime . . 0 ¢ 50 - o— (n=31) (n=33) ‘S
Black or African American 10 (31.3) 12 (36.4) ! = ~ 0- o
WHAT IS CR845? Please rate the WORST itching you experienced from bedtime last night to > o) 7 T S O °¢ 40
—_— awakening this morning (in other words, during the night) Weight, kg S 40 - S T § .GE, >
e Novel kappa opioid receptor agonist being | \ S °\ AR Q @ -10- Z |
developed for the treatment of moderate-to- Meanz3D 87.0+21.2 | 86.6+£20.7 = S 2 9 ° ‘é’ o 5 = 20 -
: : NO WORST w 30 - - (=2 = :
severe uremic pruritus POSSIBLE ITCH Range 52-145 37-124 g g o S -% 20 - O , .
I — I I I | | | | | | | | | | | | | | | > = I-I- 1 1 1 1 1 1 1 1 1 . 1
’ :;ma” Sy”t;“:t'; [kD amino acid pep:de BMI, Mean:SD 31.0¢79 | 321+86 = Runin2 3 4 5 6 7 8 9 10 11 12 13 14 15 18gs2 ' 0 20 40 00 80 109
e Potent t at ing — - 2 30 - o N
ko o3 opi 'du epto aﬂzglli } 'trl:manEC Torst ftehing = Baytime Years since ESRD onset, Mean+SD 4.92+4.26 | 494 £6.18 Treatment Day 32 .‘:% » o Changs In Skindex-10
appa oploid receptor ( ), with an 50 Please rate the WORST itching you experienced from awakening yesterday to : é é & Lower _ : - th did h basel | g Iq b
of 0.16 NM pedtime (in other words, during the day) Months on chronic HD | | | 40- % ltch Intensity Note: 1 patient in the CRE4S group did not have a baseline value and could not be
* No detectable off-target activity at other Veana<h 192506 | 5064503 Week 1 Week 2 Baseline Itching  69.5 + 2.7 68.4 + 2.3 |
receptors, ion channels, or transporters, ‘ \ can= p2EEI. Rl (\I\IIIAS Sf%rg) CONCLUSIONS
including h ioid tor (RMOR NO WORST i . . . . ean =
|annc duhtljr:r?anuég?tr; rs:igizl?lecer;e);gf (ﬁrD(OR) ) POSSIBLE ITCH Median 42.5 24.2 Figure 5. Itching Intensity Improved with CR845 [Range 0-100] _ — _
(EC., >10 uM) Duration of daily or near daily itch (years), Mean+SD 4.34+5.72 5.20+7.79 CR845 Bottor Blacebo Better *P0.05 ’ Pelrlp_hetrﬁl kapgalotp_)lmd ]Ee.fer? t(_)rs alppeé:jr to play atn |Tportta]?t
Uo. role in the modulation of itch signals and represent a target for
e Restricted from .entry into _the_ central nervous Figure 2. Skindex-10 (Itch-Related QOL) Baseline weekly average of daily worst itching VAS 6054153 | 68.4+13.4 : the development of a novel antipruritic agent
system. Predominantly activating KORs on score, Mean=3D All (Primary Endpoint) : : : p=0.016 6B. Skindex-10  Placebo CR845 e CR845 significantly reduced itch intensity and improved
peripheral neurons and immune cells (eg, } “During the past WEEK, how often have you been bothered by...?": _ _ _ Ca l (n=31) (n=33) measures of QOL compared with placebo in patients with
T-cells, mast cells, macrophages) 1. Your tching Figure 3. Examples of Patient-Reported Anatomical Distribution of Itch Non-Dialysis Days | . i £=0.007 0- chronic kidney disease receiving HD 3 times weekly
e Multiple mechanisms of action including anti- Disease - 2. The persistence/reoccurrence of your itching FRONT FRONT BACK : o e These results support the continued development of CR845 for
itch and anti-inflammatory properties : 3. The appearance of your skin from scratching Left (=.) Right Dialysis Days | ° =i p=0.031 _ S — 10- the treatment of pruritus in patients with chronic kidney disease
e Lack of abuse potential Frustration about your itching = : = ¢
bolized % of : : | Being annoyed about your itching ,-'f" Nighttime : . : p=0.007 = 2. + v
e Not metabolized. 90% of excretion is renal. Fooling deprossed about your itching = i § x § REFERENCES
. . = y o) i | I t
° InJeCtab_Ie_ (IV) formulatl_on of CR845 _Can . . Feeling embarrassed about your itching - EEL B Daytime : o :: p=0.030 © E E 20 * mp::']o(\;%rln-en 1. Pisoni RL, et al. Nephrol Dial Transplant. 2006;21:3495-505.
oe .adn.]mIStered. ImmEdlate.ly after dialysis, Social The effects of your itching on your interactions with others -ﬁ | » 2. Ramakrishnan K, et al. Int J Nephrol Renovasc Dis. 2013;7:1-12.
which is convenient for patients and ensures Functioning . The effects of your itching on your desire to be with people M T T—T—T
treatment compliance _ 10. The effects of your itching making it hard to work or do what you enjoy i y -35 -30 -25 -20 15 -10 -5 0 5 10 15 20 25 30 35 30 -
0=N bothered _ 6 = Al bothered Least Squares Mean Difference Between Baseline 371+ 21 357%+24 ACKN OWLE DG M ENTS
- eVer DOThere - FTWAyS DOThere k A CR845 and Placebo with 95% CI Skindex-10 Score .
AT
(Mean * SE) The present study was fully supported by Cara Therapeutics
Patients responded to each question on the Skindex-10 questionnaire on a scale of 0 | [Range 0-60] The mouse studies were performed by Dr. Alan Cowan'’s laboratory
[never bothered] to 6 [always bothered]. The total score was the sum of the numeric i) *P<0.05. Professional editorial, graphic art, and writing services were
values of each answered question. The domain scores were sums of the following: - ' N -
disease domain (questions 1 to 3), mood/emotional distress domain (questions 4 to prc_)VIdEd to the authors by '_A‘nc Fader, PhD, of Pharrr_1aWnte
6), and social functioning domain (questions 7 to 10). (Princeton, NJ) and were paid for by Cara Therapeutics
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