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A 53-year-old woman with ectopic Cushing syndrome presented with progressive skin
pigmentation. Two years earlier, she had presented to a local hospital complaining of muscle
weakness, lower extremity edema, and hypertension. She had been diagnosed as ACTH-
dependent Cushing syndrome and referred to our hospital for further investigation. Although
no pituitary tumor was detected by MRI, a pancreatic tumor was detected by a contrast-
enhanced CT scan, and the tumor was surgically resected. Pathological examination con-
firmed an ectopic ACTH-producing pancreatic neuroendocrine tumor based on positive
immunostaining for ACTH and chromogranin A.

Postoperatively, a decrease in the plasma ACTH (from 349.0 pg/mL to 14.4 pg/mL; nor-
mal range 7.2 to 63.3 pg/mL) was observed. One year after surgery, however, liver metastases
developed, and plasmaACTH began to increase, which was not suppressed by administration
of octreotide, everolimus, and streptozotocin. Two years after surgery, the patient’s plasma
ACTH exceeded 5000 pg/mL, and she complained of progressive skin pigmentation (Fig. 1a
and 1b). Administration of sunitinib, an inhibitor of multiple tyrosine kinases, was then
initiated. After 6 weeks, sunitinib dramatically improved skin pigmentation (Fig. 1c and 1d),
although it did not suppress plasma ACTH or tumor progression.

Skin pigmentation is a classical sign of ACTH-dependent Cushing syndrome. It is believed
that the melanocortin 1 receptor on melanocytes plays a major role in ACTH-induced pig-
mentation [1, 2]. However, analyses of so-called “white Addison” cases suggest that there are
additional pathways that are also involved in ACTH-induced pigmentation [2–4].

In the current case, skin pigmentation was almost completely reversed by sunitinib
without successful suppression of plasma ACTH and tumor progression. A previous report
showed that sunitinib may cause hair depigmentation in a patient without Cushing syn-
drome [5]. In line with this, several tyrosine kinase inhibitors are also reported to be as-
sociatedwith skin or hair depigmentation [6]. Therefore, although depigmentation is a known
adverse effect of sunitinib in patients without Cushing syndrome, the importance of this
finding is that ACTH-dependent skin pigmentation in Cushing syndrome is also sensitive to
sunitinib. We speculate that a sunitinib-sensitive kinase, such as c-Kit [7], is involved in the
ACTH-induced pigmentation pathway.

In conclusion, the current case suggests that ACTH-induced pigmentation can be reversed
by sunitinib.

Received 18 December 2018
Accepted 8 February 2019
First Published Online 13 February 2019

April 2019 | Vol. 3, Iss. 4
doi: 10.1210/js.2018-00415 | Journal of the Endocrine Society | 714–715

http://orcid.org/0000-0001-9787-7922
http://orcid.org/0000-0002-0757-7529
http://orcid.org/0000-0001-8261-2593
http://orcid.org/0000-0001-9787-7922
http://orcid.org/0000-0002-0757-7529
http://orcid.org/0000-0001-8261-2593
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1210/js.2018-00415


Acknowledgments

Author Contributions: All authors had access to the data and played a role in writing
this manuscript.

Correspondence: Masakatsu Sone, MD, PhD, Kyoto University Hospital, 54 Shougoin
Kawahara-cho, Sakyo-ku, Kyoto 606-8507, Japan. E-mail: sonemasa@kuhp.kyoto-u.ac.jp.

Disclosure Summary: The authors have nothing to disclose.

References and Notes
1. Lin JY, Fisher DE. Melanocyte biology and skin pigmentation. Nature. 2007;445(7130):843–850.
2. Stratakis CA. “Patients can have as many gene variants as they damn well please”: why contemporary

genetics presents us daily with a version of Hickam’s dictum. J Clin Endocrinol Metab. 2012;97(5):
E802–E804.
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Figure 1. Skin pigmentation of (a) hands and (b) lips before sunitinib administration. (c)
Hands and (d) lips after 6 wk of sunitinib treatment.
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