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Abstract: Targeted therapy is an important anti-cancer therapy in non-small cell lung cancer (NSCLC). Pruritus

are the common side-effect with gefitinib, an anti-EGFR antibody and tyrosine-kinase inhibitor. We reported case

reports to confirm the effects of aprepitant, a neurokinin receptor to management of refractory rash and pruritus

in Chinese malignancy population. patients showed a rapid recovery from refractory pruritus, no adverse events

occurred. Weekly follow-up visits showed the pruritus were stable and no further episodes was recorded.
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Introduction

Targeted medications have been showed significantly to
improve the survival of patients with various malignancies (1).
It is an important method for anti-cancer therapy. Its
dermatologic adverse event (AE) may affect the majority of
treated patients (2). Common dermatological AE associated
with these medications are hair loss, skin rash, pruritus,
mucositis, xerosis or fissures and paronychia, and hand and
foot syndrome (3,4). Rash and Pruritus is an unpleasant
feel (5), seriously affect the quality of life, even lead to
medication reduction or withdrawal, and tumor progression.
There is higher EGFR mutation in non-small cell lung
cancer (NSCLC) in China, and it is commonly treated with
gefitinib. It is reported that the highest incidence of rash
and pruritus associated with gefitinib (6).

Substance P is an important neuro-mediator of pruritus.
The keratinocytes of patients with chronic pruritus have an
increased number of neurokinin 1 receptors (7). Targeted
Medications might induce secretion of stem cell factors and
increase the number of dermal mast cells in skin rashes (8).

Aprepitant is the world's first new generation of an oral
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neurokinin 1 receptor antagonist that was approved in the
United States in 2003, which is used in combination with
other antiemetics to prevent chemotherapy-induced nausea
and emesis (CINV), associated with initial and repeated
treatment of highly emetogenic antitumor chemotherapy
(HEC). Later it was approved to prevent post-operative
nausea and vomiting (PONV) and nausea and vomiting
associated with moderate emetic chemotherapy (MEC).

A few studies have found that pruritus caused by targeted
medications have good response to aprepitant, an oral
neurokinin 1 receptor antagonist that blocks mast-cell
degranulation caused by neurokinin 1 receptor (9,10). It
has been suggested that the effects of aprepitant are related
to its preventing of mast-cell activation in the skin (11),
however, the dosage and course of treatment is not
uniform (12). Daniele reported aprepitant decreased severe
pruritus induced by erlotinib (13), however there was
none study reported the efficacy of aprepitant in treatment
with pruritus induced by gefitinib which was widely used
as the first treatment in NSCLC in China. This is our
first report of aprepitant for refractory pruritus caused
by targeted medication-gefitinib. Each patient provided
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Table 1 Baseline characteristic

Qin et al. Aprepitant for gefitinib-induced refractory pruritus

Characteristic Pt 1 Pt 2 Pt 3 Pt 4
Age 45 61 49 56
Sex Man Man Woman Man

Tumor histology Adenocarcinoma

Adenocarcinoma

Adenocarcinoma Adenocarcinoma

Clinical stage \% I\ I\ \Y
VAS score 8 8 7 7
VAS, Visual Analogue Scale.
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Figure 1 VAS score of individuals. The figure shows all the 4
patients benefit from the treatment, which can be judged by the
reduction range of VAS score. VAS, Visual Analogue Scale.

written informed consent, and was previously treated with
glucocorticoids without effect. We aim to evaluate the
efficacy of aprepitant on pruritus, and explore the dosage
and course of treatment with refractory rash and pruritus.

Case presentation

Between Jan 2017 and May 2017 in the 307" Hospital of
Chinese PLA, we studied 4 NSCLC patients with severe
skin rash and pruritus after resistance to standard treatment
with steroids, antihistamines and Traditional Chinese
Medicine. After inform consent, 4 patients took aprepitant
(125 mg on day 1; 80 mg on day 2; 80 mg on day 3).
Pruritus was assessed by VAS score in baseline, 7 days and
6 months after the first dose aprepitant. Skin photos were
compared baseline to 7 days after the first dose aprepitant.
Tuable 1 shows characteristic of three males and one
female, each of them with stage IV non-small cell lung
cancer and receiving gefitinib at a dose of 250 mg
daily, presented with rash and pruritus resistant to local
application of glucocorticoids and to standard systemic
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A 61-year-old man, patient no.2, with lung
adenocarcinoma (cT4M3N1b, stage IV, exon 19 deletion)
was received gefitinib. He has no smoking history and
no medication allergies. The severe rash and pruritus
seriously influenced his life quality within the first week
after taking gefitinib. He firstly received local application of
glucocorticoids, but there is no effect on it. Then we adjust
the treatment with oral aprepitant, day 1, 125 mg; day 2,
80 mg; day 3 80 mg. He showed a prompt recovery from
rash and pruritus in 24 hours after the first administration
of aprepitant. Three additional patients received aprepitant
for pruritus resistant to local application of glucocorticoids,
and only one time administration was able to control the
pruritus. We assessed the efficacy of aprepitant for pruritus
via Visual Analogue Scale (VAS) score in 1 week and
6 months after first dose of aprepitant (seen in Figure I).
The pruritus was recovered and was compared in Figure 2.

Patient2’s rash and pruritus recurred after two weeks,
he took the next administration of aprepitant and rash and
pruritus was completely recovered (seed in Figure 3). With
6 months follow-up visit from the first dose of aprepitant,
there is no recurrence of pruritus.

Discussion

Pruritus is a common side effect of anti-EGFR antibodies
and tyrosine kinase inhibitors used in cancer patients,
primarily on the face, neck and upper torso. Studies showed
that, including all levels of pruritus, the highest incidence of
high-grade pruritus is gefitinib (6). Pruritus is an unpleasant
skin AE, which seriously affecting the life quality of patients,
chronic refractory pruritus also brings new challenges for
cancer treatment, some patients with refractory pruritus
has to stop targeted medication treatment, which increase
the risk of tumor recurrence. Susan reported the results
of a survey of 110 oncologists revealed that 76% of survey
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Figure 2 Benefit of aprepitant for gefitinib-induced rash and pruritus. (A) Baseline; (B) after 1 week treatment.
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Figure 3 Oral 2nd treatment of aprepitant for recurred gefitinib-induced rash and pruritus in Pt2. (A) Pruritus; (B) VAS score.

oncologists had held the EGFRI therapy owing to rash and
pruritus, the drug was held up to 2-3 weeks (14).

As reported, EGFR tyrosine kinase inhibitors increase
the number of dermal mast cells in skin rashes, which play
an important role in pruritus. When activates the mast cells,
the tryptase is released and to activated C fibres, which
will transmit nerve impulse to central nervous system (15).
There was crosstalk between C fibres and mast cell mediate
by substance P, as known one kind of neuropeptides (16).
Substance P participated in regulation of pruritus in two
ways: first, mast cells will degranulation caused by high
concentration of substance P bind to NKI receptors
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expressed in the surface of mast cells (10); second, the
binding also lead mast cells to product of tumor necrosis
factors (TNF)-a, which is known to sensitive C-fibre
terminal (17).

Aprepitant is a new generation of NK-1 antagonist, its
anti-pruritus activity can be explained: first, Aprepitant can
block the substance P to bind with NK-1 receptor in Mast
cells in skin rash site.; second, substance P is a regulatory
peptide found in areas of the central nervous system.
Aprepitant is a potent and CNS-penetrant antagonist,
maybe it can block the nerve impulse of pruritus in CNS.

The efficacy of aprepitant with treatment of pruritus has
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been confirmed. A few studies found the same conclusion:
In 2009, Duval and Dubertret reported the first case of
refractory pruritus treated with aprepitant of 80 mg, and the
VAS score dropped from 8 to 2.33. All patients disappeared
insomnia complain and had good sleep quality (18). Since
then, treatment of aprepitant for refractory pruritus has
been reported in the United States, South Korea, and Japan
including cutaneous T-cell lymphoma, solid tumors, and
many others indications. Many patients severely degrade
their life quality due to pruritus-related side effects,
insomnia, acne and so on. Most patients received routine
treatment, but failed. However, almost all patients with
aprepitant were relieved of pruritus symptoms including
acne subsides, reduced insomnia, and VAS score dropped
significantly (8,12,19).

Among these studies, there was limit data that aprepitant
treated with pruritus induced by gefitinib in Asia population,
especially in Chinese. Also there was no standard regimen
of aprepitant in pruritus, the dosage and treatment cycle
still to be investigated. Our study referenced to the standard
treatment of aprepitant in CINV, we determined the
regimen in this study: 125 mg on day 1; 80 mg on day 2;
80 mg on day 3, one cycle; the regimen will be repeated
after pruritus relapse. We found that all the patients’ VAS
scores decreased and skin acne was visually relieved (seen
in Figure 2) after treatment, and this medication program
has a good effect on pruritus without significant side effects.
Based on our reports, aprepitant is a reliable option for the
treatment of refractory pruritus due to gefitinib therapy to
improve life quality of the patients.

There are some limitations in our study. The samples
were limit in our study and to further validate the efficacy
of aprepitant for refractory pruritus, large scale, randomized
controlled trials are still needed. We only investigated
the pruritus induced by gefitinib, and need to explore
more type pruritus, such as induced by anti-CTLA 4
antibody, anti PD-1/PD-L1 antibody. One of our patients
experienced recurred pruritus, so it’s important how to
identify underlying pruritus in patients treated with EGFR
inhibitors and select the patients with potential benefit be
treated with aprepitant. These will be explored in our next
Study.

Conclusions

This is the first report of aprepitant for refractory pruritus
caused by targeted medication in Chinese malignancy
population. We confirmed the efficacy of aprepitant on
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refractory rash and pruritus, the dosage (125 mg on day 1;
80 mg on day 2; 80 mg on day 3) was well tolerated and easy
to apply to supportive treatment.
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