NOVEL THERAPEUTICS FOR KIDNEY DISEASES
Complement Inhibition
in Kidney Disease
Continued from page 9

However, the clear benefit of avacopan treatment at 26
weeks is the sparing of high doses of steroids and subsequently avoidance of glucocorticoid-related toxicity (8).
The exciting part of complement inhibition in glomerular diseases is ongoing, and new therapeutic strategies
targeting other parts of the complement cascade, such as
C3, factor B, factor D, and C1, are currently under various
stages of basic and clinical development.
Maria Jose Soler, MD, PhD, FERA, is a nephrologist, and
Natalia Ramos, MD, PhD, is a nephrology attendant with
the Nephrology Department, Vall d’Hebron University Hospital, Vall d’Hebron Institute of Research, Barcelona, Spain.
Dr. Soler reports personal fees from Novo Nordisk, Janssen, AstraZeneca, Fresenius, Mundipharma, Pfizer, Bayer,

Vifor, Esteve, Eli Lilly, and Boehringer and grants and
nonfinancial support from Boehringer, outside of the
submitted work. There are no conflicts of interest with
the drugs mentioned in the paper. Dr. Ramos was a paid
lecturer for Alexion in 2020 on the topic of eculizumab
treatment.
References
1. Rodriguez E, et al. Should eculizumab be discontinued
in patients with atypical hemolytic uremic syndrome?
Clin Kidney J 2017; 10:320–322. doi: 10.1093/ckj/
sfx024
2. Skoczynska M, et al. Thrombotic microangiopathy in
the course of catastrophic antiphospholipid syndrome
successfully treated with eculizumab: Case report
and systematic review of the literature. Lupus 2020;
29:631–639. doi: 10.1177/0961203320917460
3. Nakamura H, et al. Atypical hemolytic uremic syndrome associated with complement factor H mutation
and IgA nephropathy: A case report successfully treated
with eculizumab. Nephron 2018; 138:324–327. doi:
10.1159/000485194
4. Palomo M, et al. Complement activation and thrombotic microangiopathies. Clin J Am Soc Nephrol 2019;

14:1719–1732. doi: 10.2215/CJN.05830519
5. Ariceta G, et al. The long-acting C5 inhibitor, ravulizumab, is effective and safe in pediatric patients with
atypical hemolytic uremic syndrome naïve to complement inhibitor treatment. Kidney Int [published online
ahead of print December 8, 2020]. doi: 10.1016/j.
kint.2020.10.046; https://www.kidney-international.
org/article/S0085-2538(20)31418-6/fulltext
6. Jayne DRW, et al. Randomized trial of C5a receptor
inhibitor avacopan in ANCA-associated vasculitis. J
Am Soc Nephrol 2017; 28:2756–2767. doi: 10.1681/
ASN.2016111179
7. Jayne DRW, et al. ADVOCATE Study Group. Avacopan for the treatment of ANCA-associated vasculitis.
N Engl J Med 2021; 384:599–609. doi: 10.1056/NEJMoa2023386
8. Merkel PA, et al. Evaluation of the safety and efficacy of
avacopan, a C5a receptor inhibitor, in patients with antineutrophil cytoplasmic antibody-associated vasculitis
treated concomitantly with rituximab or cyclophosphamide/azathioprine: Protocol for a randomized, doubleblind, active-controlled, phase 3 trial. JMIR Res Protoc
2020; 9:e16664. doi: 10.2196/16664

Treatment of Uremic Pruritus
By Swetapadma Tripathy, and Jia Hwei Ng
Visual abstract by Jia Hwei Ng, MD

U

remic pruritus is a common, distressing condition that affects 60% of patients on hemodialysis (1, 2). Despite the high prevalence, this
condition is under-recognized by physicians,
and high-quality evidence on the treatment options is limited (3). Here, we summarize a recent narrative review on
non-pharmacological and emerging pharmacological treatment options to treat uremic pruritus (4). We will highlight
the therapies where randomized controlled trials (RCTs)
were conducted (see visual abstract).

Optimization of dialysis and bone mineral
disorder
Given that uremic toxins likely contribute to the symptoms
of uremic pruritus, increasing dialysis dose (increased Kt/V)
and using a high-flux dialyzer result in moderate improvement of symptoms (5). In addition to dialysis, optimization of the bone mineral disorder, along with parathyroidectomy, improves symptoms through the reduction of a
calcium-phosphate product (6).

Topical agents
Patients with kidney failure commonly have dry skin, contributing to itchiness. Emollients are effective in reducing
xerosis and reducing pruritus symptoms. Capsaicin and
pramoxine have been used, but evidence on their efficacy
is limited to a few RCTs with small sample sizes (5). Topical tacrolimus suppresses immune-mediated exacerbation of
dry skin, inflammation, and pruritus. Despite its potential
for treating uremic pruritus, an RCT showed its lack of
efficacy in patients on hemodialysis (7). Additionally, there
is a US Food and Drug Administration (FDA) warning on
the risk of dermatological malignancies with the use of topical tacrolimus (8).

Systematic pharmacological interventions
Mast cell stabilizers block effects of histamine to reduce itch;
however, evidence on their effectiveness has been conflicting
(5). Gabapentin and pregabalin are the most widely studied
medications for uremic pruritis, and both have been shown
to be effective (5). They work by negatively modulating

voltage-gated calcium channels and calcitonin gene-related
peptide release. Some patients report dizziness and somnolence as side effects. Thus, extra caution has to be made to
adjust the dose of gabapentin and pregabalin according to a
patient’s kidney function (9).

Opioid receptor modulators
More recently, clinical trials on opioid receptor modulators
to treat uremic pruritus have been emerging. Based on current literature, the μ-antagonist promotes pruritus, whereas
the κ-receptor inhibits pruritus. μ-Antagonists, such as
naltrexone, have been found to be ineffective in RCTs; additionally, they come with adverse effects, such as sedation
and gastro-intestinal complications (10, 11). κ-Receptor
agonists are more favorable options than μ-antagonists, as
κ-receptor agonists do not promote euphoria. Nalfurafine
is the selective central activation of the κ-receptor, which
contributes to anti-itch sensation; however, it is only approved for use in Japan (12, 13). Difelikefalin is a peripheral
κ-receptor that does not penetrate the blood-brain barrier.
In the recent phase 3 randomized clinical trial, difelikefalin
showed increased effectiveness in reducing pruritus symptoms compared to placebo (14). Its adverse effects include
diarrhea, dizziness, and vomiting. Difelikefalin is not yet
approved by the FDA for use. Finally, nalbuphine, a dual
κ-receptor agonist/μ-antagonist, has been studied in opioidrelated pruritus but not widely studied in uremic pruritus.
So far, one clinical trial showed that nalbuphine reduced the
intensity of itchiness among patients on hemodialysis (15).
Currently, nalbuphine is only approved by the FDA for use
for analgesia, not for itching (16).
Swetapadma Tripathy, MD, is an internal medicine resident
at Northshore University Hospital and Long Island Jewish
Medical Center, New Hyde Park, NY, and Jia Hwei Ng,
MD, MSCE, is an Assistant Professor of Medicine, Division
of Nephrology, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell and Northwell Health Physician,
Hempstead, NY.
The authors report no conflict of interest.

Potential
Treatments of
Uremic Pruritus
Optimization of Dialysis
Increase Kt/V
High flux dialyzer

Optimization of Bone
Mineral disease

Parathyroidectomy

Topical Agents

Emollients
Capsaicin and pramoxine
Tacrolimus

Systemic Agents
Antihistamines
Gabapentin

Opioid Receptor Modulator

µ-antagonist (naltrexone, naloxone)
ĸ-agonist (difelikefalin, nalfurafin)

References
1. Pisoni RL, et al. Pruritus in haemodialysis patients:
International results from the Dialysis Outcomes and
Practice Patterns Study (DOPPS). Nephrol Dial Transplant 2006; 21:3495−3505. doi: 10.1093/ndt/gfl461

