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Case Report

Management of Keloid-Associated Pruritus With 
Topical Crisaborole 2% Ointment: A Case Report

Daniel A Nguyen, DO, PharmD1,2; Elizabeth Thai, MS2; Stephen E Weis, DO1,2

Abstract

Introduction
The pathophysiology of keloid formation is poorly understood, and current treatments, in-
cluding intralesional corticosteroids, cryotherapy, and surgery, are often associated with high 
resistance to treatment and recurrence. The multifactorial pathogenesis of keloid formation 
suggests that aberrant inflammatory cytokine signaling associated with keratinocyte dys-
regulation may contribute to keloid-associated pruritus. 

Case Presentation
In this paper, we report 2 cases of keloid-associated pruritus that were successfully treated 
with topical crisaborole 2% ointment, a phosphodiesterase 4 (PDE4) inhibitor. Both patients 
had previously undergone multiple unsuccessful treatments before being treated with 
crisaborole 2% ointment. In both cases, the patients experienced complete relief of pruritus 
with no significant change in keloid size, thickness, or appearance.

Conclusion
We propose that PDE4 inhibitors, such as crisaborole, may be an effective therapy for ke-
loid-associated pruritus.
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Introduction
Keloids are benign dermal fibroproliferative 
lesions often occurring at sites of trauma or 
spontaneously on normal skin. The pathophysi-
ology of keloid formation is poorly understood, 
and this lack of understanding contributes to 
the varied treatment methodology in keloid 
management.1 The complex abnormal tissue 
remodeling underlying keloid formation can 
cause pain, pruritus, and psychological dis-
tress. First-line treatment includes intralesional 
corticosteroids (ILCs), intralesional 5-fluoro-
uracil, and cryotherapy. Surgical excision with 
adjuvant therapy can be considered for refrac-
tory keloids. Adjuvant therapies include radia-
tion therapy, laser-based therapy, silicone gel 
sheeting, pressure therapy, and topical imiqui-

mod 5% cream. All current interventions yield 
varying results and are associated with a high 
degree of resistance to treatment and recur-
rence.2 There is a need for alternate approach-
es to keloid treatment. Herein, we describe 2 
cases of keloid-associated pruritus successfully 
managed with topical crisaborole 2% ointment, 
a phosphodiesterase 4 (PDE4) inhibitor. 

Case Presentation
Case 1

A 41-year-old woman presented with a 22-year 
history of spontaneous and trauma-induced 
keloids with associated daily severe pruritus 
and paresthesia. She complained of sleep-re-
lated scratching leading to excoriations, bleed-
ing, and poor-quality sleep. She had no family 
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history of keloids and a personal history of 
atopic dermatitis and colon cancer. On exam, 
classic keloidal scarring was present on her 
back, chest, left upper extremity, and abdomen 
(Figures 1 and 2). Keloidal scarring was absent 
at the site of her port scar, which was treated 
with radiotherapy at insertion and removal. 
All other keloids recurred or persisted despite 
treatment by surgical excision, ILCs, and topical 
corticosteroids.  

As all other interventions had been unsuccess-
ful, a trial of crisaborole 2% ointment applied 

twice daily was initiated for pruritic keloids 
on her chest. After 1 week, she reported local 
improvement of pruritus, and treatment was 
extended to include all symptomatic keloids. At 
7 weeks, she reported complete symptomatic 
relief of pruritus without significant change in 
keloid size, thickness, or appearance. Symp-
toms recurred when treatment was interrupt-
ed. She has continued to use crisaborole 2% 
ointment with ongoing control of symptoms. 

Case 2
A 62-year-old woman presented with a severely 

Figure 1. The back and upper left arm showed multiple erythematous smooth, rectangular keloidal 
nodules and plaques.

Figure 2. The upper left chest showed a linear keloidal plaque at the site of a prior surgical pro-
cedure. On the right upper chest at the site of a port placement is a linear scar without keloid 
formation (black asterisk). The port site was treated with radiotherapy at insertion and removal.
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pruritic keloid on her chest, present for 6 years, 
secondary to midline sternotomy (Figure 3). 
She had no history of atopic dermatitis. Pre-
vious therapy with topical steroids and ILCs 
provided incomplete relief of pruritus, and con-
tinued scratching aggravated her symptoms. 
Based on the response of case 1, crisaborole 2% 
ointment was prescribed to be applied twice 
daily. At her follow-up visit 2 weeks later, she 
noted a complete resolution of pruritus and 
subjective improvement of erythema, without 
significant change in keloid thickness. Therapy 
with ILCs was initiated to address keloid thick-
ness, and topical crisaborole was continued for 
symptomatic relief. She underwent 3 months 
of combination treatment with ILCs and cris-
aborole before she was lost to follow-up. She 
moved to another state and returned 1 year 
later, requesting refills. She stated pruritic 
symptoms returned 6 weeks after running out 
of crisaborole. 

Discussion
Keloid pathogenesis remains poorly under-
stood. While keloidal fibroblasts are presumed 
to be the primary cell responsible for keloid 
scar formation, research in keloid pathogenesis 
has expanded to include a spectrum of cells in-
volved in the wound healing process. Paracrine 
signaling between epidermal keratinocytes and 
fibroblasts is an integral component in nor-
mal wound healing. Upon injury, inflammatory 

mediators are expressed by epidermal keratino-
cytes to promote collagen synthesis and extra-
cellular matrix deposition by dermal fibroblasts. 
In vitro cultures of keloid keratinocytes with 
normal fibroblasts show increased expression 
of cytokines, growth factors for both cell types, 
and increased extracellular matrix deposition 
by normal fibroblasts.3 These findings support 
keloid pathogenesis as a multifactorial pro-
cess with other cells, such as keratinocytes or 
inflammatory cells, having a larger role than 
previously assumed.

Pruritus is a common symptom of keloid 
disease. Clinical pruritus can be nerve-related, 
skin-derived, psychogenic, or of mixed etiology. 
Mechanisms implicated in pruritus additionally 
involve communications between the nervous 
system and immune system.4 Pruritus can be 
moderated by localized skin mediators, espe-
cially interleukins (ILs) associated with type 2 
inflammation, such as IL-2, IL-4, IL-13, and IL-31. 
Keratinocytes contributed to the initiation of 
type 2 inflammation via the release of IL-25, 
IL-33, and thymic stromal lymphopoietin.5 In 
keloid disease, aberrant inflammatory cytokine 
signaling associated with keratinocyte dysregu-
lation may contribute to keloid-associated pru-
ritus in addition to having a role in keloid scar 
formation. Thus, therapeutic strategies for the 
treatment of keloidal pruritus include the pro-
tection or repair of the skin (eg, silicone-based 

Figure 3. A severely pruritic keloid on the patient's chest secondary to midline sternotomy. 
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therapies), treatment of neuropathic pruritus 
(eg, gabapentin), or attenuation of immune 
cell activity (eg, steroids, calcineurin inhibitors, 
PDE4 inhibitors).4 

Topical crisaborole, a PDE4 inhibitor, amelio-
rated severe keloid-associated pruritus in our 
patients. Pentoxifylline, a nonspecific PDE in-
hibitor, was noted to have a similar, suspensive 
effect on pain, itch, and growth in refractory 
keloids.6 Pentoxifylline inhibited the prolifera-
tion and collagen synthesis of keloid-derived 
fibroblasts in vitro. In a retrospective study, 6 
months of postoperative treatment with ILCs 
and pentoxifylline significantly reduced keloid 
recurrence.7 Although mechanisms for symp-
tomatic relief of keloids using pentoxifylline 
or crisaborole are not established, elevations 
in cyclic adenosine monophosphate (cAMP) 
following PDE4 inhibition are associated with 
suppression of overactive immune responses—
including IL-13.8 Modulation of G-protein-cou-
pled receptor-Gα, leading to decreased cAMP 
production in human keratinocytes and mouse 
skin in vitro, demonstrated epidermal hyper-
plasia and increased keratinocyte proliferation 
with reduced differentiation.9 Thus, expres-
sion of cAMP-specific PDE4 in keratinocytes 
and fibroblasts offers a potential target for 
the treatment of symptomatic keloid dis-
ease. Based on the ability of crisaborole to 
down-regulate inflammatory markers associ-
ated with pruritus and its well-accepted safety 
profile, we elected to treat our patients’ symp-
toms with crisaborole.10

Conclusion
Our cases are interesting as their keloid-as-
sociated pruritus had minimal to no response 
to topical and intralesional steroids; however, 
they reported clinically important responses to 
topical crisaborole. This report suggests topical 
crisaborole, a PDE4 inhibitor with no docu-
mented serious adverse effects, can be consid-
ered for off-label treatment of symptomatic 
keloids.10 Given that current treatment options 
for keloid disease are limited and have variable 
efficacy, further studies for the use of crisab-
orole ointment in keloid disease are warranted.

Conflicts of Interest
The authors declare they have no conflicts of 
interest.

Drs Nguyen and Weis are employees of Medical 
City Fort Worth, a hospital affiliated with the 
journal’s publisher.

This research was supported (in whole or in 
part) by HCA Healthcare and/or an 
HCA Healthcare-affiliated entity. The views 
expressed in this publication represent those of 
the author(s) and do not necessarily represent 
the official views of HCA Healthcare or any of 
its affiliated entities.

Author Affiliations
1. Medical City Fort Worth, Fort Worth, TX
2. The University of North Texas Health 

Science Center, Fort Worth, TX 

References
1. Nangole FW, Agak GW. Keloid pathophysi-

ology: fibroblast or inflammatory disorders? 
JPRAS Open. 2019;22:44-54. doi:10.1016/j.
jpra.2019.09.004 

2. Ekstein SF, Wyles SP, Moran SL, Meves A. 
Keloids: a review of therapeutic management. 
Int J Dermatol. 2021;60(6):661-671. doi:10.1111/
ijd.15159 

3. Alghamdi MA, Al-Eitan LN, Stevenson A, et 
al. Secreted factors from keloid keratinocytes 
modulate collagen deposition by fibroblasts 
from normal and fibrotic tissue: a pilot study. 
Biomedicines. 2020;8(7):200. Published 2020 
Jul 8. doi:10.3390/biomedicines8070200 

4. Cevikbas F, Lerner EA. Physiology and 
pathophysiology of itch. Physiol Rev. 
2020;100(3):945-982. doi:10.1152/phys-
rev.00017.2019 

5. Garcovich S, Maurelli M, Gisondi P, Peris K, 
Yosipovitch G, Girolomoni G. Pruritus as a 
distinctive feature of type 2 inflammation. 
Vaccines (Basel). 2021;9(3):303. Published 2021 
Mar 23. doi:10.3390/vaccines9030303  

6. Wong TW, Lee JY, Sheu HM, Chao SC. Relief 
of pain and itch associated with keloids on 
treatment with oxpentifylline. Br J Dermatol. 
1999;140(4):771-772. 

7. Tan A, Martinez Luna O, Glass DA 2nd. 
Pentoxifylline for the prevention of post-
surgical keloid recurrence. Dermatol 
Surg. 2020;46(10):1353-1356. doi:10.1097/
DSS.0000000000002090 

8. Bissonnette R, Pavel AB, Diaz A, et al. Crisab-
orole and atopic dermatitis skin biomarkers: 
an intrapatient randomized trial. J Allergy Clin 
Immunol. 2019;144(5):1274-1289. doi:10.1016/j.
jaci.2019.06.047  



Nguyen et al. (2024) 5:2. https://doi.org/10.36518/2689-0216.1596

143

9. Pedro MP, Salinas Parra N, Gutkind JS, Ig-
lesias-Bartolome R. Activation of g-protein 
coupled receptor-gαi signaling increases 
keratinocyte proliferation and reduces differ-
entiation, leading to epidermal hyperplasia. 
J Invest Dermatol. 2020;140(6):1195-1203.e3. 
doi:10.1016/j.jid.2019.10.012 

10. Paller AS, Tom WL, Lebwohl MG, et al. Efficacy 
and safety of crisaborole ointment, a novel, 
nonsteroidal phosphodiesterase 4 (PDE4) in-
hibitor for the topical treatment of atopic der-
matitis (AD) in children and adults. J Am Acad 
Dermatol. 2016;75(3):494-503.e6. doi:10.1016/j.
jaad.2016.05.046 


