4 Pathological Pillars/Axes of CKD-aP

Uremic axis
Uremic toxins accumulate in the plasma of patients with CKD

DOPPS survey found between pruritus and phosphorus-
calcium metabolism

Peripheral neuropathy
Histamine pathway
Other pathways and

@ Agarwal R, et al. Clin Kidney J. 2022;16(1):30-40.
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Opioid receptors
— anti-pruritogens
— pro-pruritogens
Located on nerve fibers
Ig of

Immune system
Opioid receptors located on immune cells
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v Agarwal R, et al. Clin Kidney J. 2022;16(1):30-40.




Prevalence of CKD-aP

- Moderate to severe pruritus affects 25% - 50% of patients on hemodialysis

* In a DOPPS study, 17% of patients were nearly always bothered by itching
but did not report to HCPs

+ 69% of medical directors underestimated prevalence in hemodialysis units

Underestimated and Underreported Diagnosis

Lanot A, et al. Clin Kidney J. Published online February 20, 2023. doi:10.1093/ckj/sfad032
Rayner HC, et al. Clin J Am Soc Nephrol. 2017;12(12):2000-2007.
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Clinical Presentation of CKD-aP

* ltch can be generalized or localized

ltch scratch marks Prurigo nodularis
Credit: Dr. Antoine Lanot Credit: Dr. Antoine Lanot




Impact of Itch on Patients’ Lives

Worse health-related quality of life

and burden
Depression
Embarrassment
Concentration difficulties
Work difficulties

Avoid interacting with people

Sleep disturbances
Daytime sleepiness

Unable to work
Can’t focus on family and friends

@ Shirazian S, et al. Int J Nephrol Renovasc Dis. 2017;10:11-26.




Itch Severity and Quality of Life Assessment Tools
Worst Itch Numerical Rating Scale (WI-NRS)

Please rate the itching severity due to your psoriasis by circling the number that best describes your
worst level of itching in the past 24 hours.

0 1 2 3 4 5 6 7 8 9 10

0 = No itching 10 = Worst itch imaginable

In the clinical setting, the “best test is a simple test”

Validated in KALM studies
= clinically meaningful improvement with difelikefalin

Skindex-10 quality of life (QoL) assessment tool

Sidbury R, et al. J Am Acad Dermatol. 2014;71(2):327-349. Topf J, et al. Kidney Med. 2022;4(8):100512. Lopes MB, et al. Kidney Med. 2022;4(6):100476.



| Self-Assessed Disease Severity (SADS)

Slmple questionnaire Which of these patients are you most like? (Mark one)
Easy to use in clinical practice Patient A |

- | do not generally have scratch marks on my skin
Al |OWS patlentS to Categorlze themselves - 1 do not generally have a problem sleeping because of itching

- My itching does not generally make me feel agitated or sad

into 1 of 3 patient scenarios:

Patient A: no problem with itching Patient B
Patient B: moderate problem with itching | -!eomemmesnaescrahmaneonmysin

. . . . - | sometimes have problems sleeping because of itching
Pat|ent C Very bOthered by |tCh|ng |n - My itching does not generally make me feel agitated or sad

several ways

GOOd COrreIatlon Wlth Other Scales for QOL - | often have scratch marks on my skin that may or may not
assessment bleed or get infected

- | often have a problem sleeping because of itching

Patient C

- My itching often makes me feel agitated or sad

Manenti L, et al. Clin Kidney J. 2021;14(Suppl 3):i8-i15.




CKD-aP Treatment

Universal Approaches Itch-Specific Treatment

e Ensure adequacy of dia|ysis » Difelikefalin: selective kappa-opioid
« Optimize PTH, calcium, and phosphate receptor agonist
homeostasis = First and Only FDA-approved

prescription treatment for moderate to
severe CKD-aP in adults undergoing

Lack of evidence for itch improvement hemodialysis
« Skin moisturizers daily to twice daily * Peripherally acting opioid (no
= Especially after showers/baths dependence liability)

Weisshaar E, et al. Acta Derm Venereol. 2019;99(5):469-506. Purnamawati S, et al. Clin Med Res. 2017;15(3-4):75-87. Lodén M. Am J Clin Dermatol.
2003;4(11):771-788. Topf J, et al. Kidney Med. 2022;4(8):100512.



Use of Antihistamines in CKD-aP

* Lack of evidence for their effectiveness
 Histaminergic pathway is NOT involved in CKD-aP
« Sedation is the main side effect

Antihistamines are NOT a recommended treatment for CKD-aP

Combs SA, et al. Semin Nephrol 2015;35(4):383-391. Martin CE, et al. Can J Kidney Health Dis 2020;7:2054358120954024.
Hercz D, et al.Cochrane Database Syst Rev 2020;12(12):CD011393. Weisshaar E, et al. Acta Dermatol Venereol 2019;99(5):469-506.




Use of Centrally Acting Opioids in CKD-aP

(eg, Fentanyl and Tramadol)

opioids (ie, brain-accessible)
Used to treat (pain)
Potential for drug and

Adverse effects:
Sedation
Dysphoria
T Suicidal risk

| Pham PC, et al. Clin Kidney J. 2017;10(5):688-697. Albert-Vartanian A, et al. J Clin Pharm Ther. 2016;41(4):371-382.




Use of Gabapentinoids in CKD-aP
Gabapentin and Pregabalin (off-label)

» Narrow therapeutic index

» Adverse effects
- Dizziness
- Somnolence
- Weight gain
- 1 Suicidal risk

- Excreted by the kidney

- Difficult to manage dosing in patients on hemodialysis

Adverse effects of gabapentinoids limit their use in CKD-aP

o

Verduzco HA, et al. Kidney Int Rep 2020;5(9):1387-1402. Gunal Al, et al. Nephrol Dial Transplant 2004;19(12):3137-3139. Rayner H, et al. Nephron Clin Pract 2012;122(3-4):75-79.



Kappa-Opioid Receptor Agonist Therapy in CKD-aP
Difelikefalin

KALM-1 and KALM-2 trials Reduction in WI-NRS score according to change

perceived by patients

showed a
in Patient Global Impression of Change (PGIC) category
. . Minimally Much Minimally or much
and In patlentS improved improved improved

1
—

with CKD-ap undergoing °
hemodialysis treated with

difelikefalin 2 T
-2.26
-3 2.72
-3.02
4 -3.41 354
CLIN2101 (Phase 2; N=174)
-5 m KALM-1 and KALM-2 (Phase 3; N=814)

Vernon M, et al. J Am Acad Dermatol 2021;84(4):1132-1134. Vernon MK, et al. J Patient Rep Outcomes 2021;5(1):134. Topf J, et al.
Kidney Med. 2022;4(8):100512.
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