
Arch Med Case Rep. 2022
Volume 4, Issue 1

Archives of Medical Case Reports  Case Report

1

Arch Med Case Rep. 2022;4(1):1-5.

Imatinib Induced Hypopigmentation and Neutropenia in a 
Patient with Gastric Gastrointestinal Stromal Tumor

Introduction

Imatinib is a selective inhibitor of the bcr-abl tyrosine kinase 
making it a potential treatment of chronic myelogenous 
leukemia (CML), as well as a selective inhibitor of KIT protein 
tyrosine kinase, and PDGF receptor, and is the treatment of 
choice in patients with gastrointestinal stromal tumors (GISTs) 
[1]. If GIST tumor is localized or potentially resectable, surgery 
is conducted with the goal to achieve complete resection with 
histologically negative margins. However, even with complete 
resection, at least 50% of patients in high risk GIST develop 
recurrent or metastatic disease with median time of about 2 
years [2]. Multiple randomized studies demonstrate improved 
recurrence free survival (RFS) with imatinib as adjuvant 
treatment following surgery for intermediate or high risk 
GIST [3]. However, imatinib is known to cause dermatological 
side effects in CML with hypopigmentation being relatively 
common; this was studied in a case series (6 CML patients), 
a retrospective study (occured in 33%, 8/24 patients treated), 
and two prospective studies (occurred in 7/9 dark skinned 
individuals and 48/118 individuals respectively) [4-7]. This side-
effect was generally shown to be dose dependent with higher 
doses having a higher frequency and severity of reaction [6]. 

The hypopigmentation also appears to be reversible with dose 
interruptions and discontinuation causing skin darkening and 
reinitiation causing skin lightening [4,5]. Hypopigmentation 
with imatinib for GIST tumor patients, however, have been 
rarer with fewer cases reported on literature review and none 
that demonstrated concurrent development of hematologic 
side-effects. Here, we describe a case of a hypopigmentation 
and neutropenia in a patient who received imatinib for a large 
gastric GIST tumor.

Case Presentation

A 62 year old African American female presented with 
hypopigmentation rash 1 month after initiating imatinib 
for gastric GIST tumor. Patient has a questionable history of 
sarcoidosis (supposedly diagnosed on imaging years ago 
without any biopsy, not on treatment, normal pulmonary 
function testing) and was incidentally found to have a 
9.2×8.7cm gastric mass on CT chest w/ IV contrast in an 
evaluation of sarcoidosis. Upper endoscopy revealed 5 cm 
submucosal gastric mass and endoscopic ultrasound (US) 
fine needle aspiration (FNA) biopsy was conducted with 
pathological confirmation of GIST tumor. In the interim, 
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Abstract

Introduction: Imatinib therapy for gastrointestinal stromal tumors (GIST) rarely can cause pigmentary changes. When associated with 
sensitive areas such as the face, it can cause significant psychosocial impact and efforts should be made to correct it. Here we describe a case 
of hypopigmentation affecting the face in an African American female with concurrent development of neutropenia with resolution upon 
dose reduction of imatinib. 
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patient developed 30-40 pounds of unintentional weight 
loss and intermittent abdominal pain. Patient underwent 
partial gastrectomy with successful resection of tumor 
(20.5×17×10.5 cm) with clean margins, characteristics include 
mitotic rate 14/50 HPF,>5/5 mmsq, no lymph nodes involved 
(14 examined), CT w/ IV contrast of chest/abdomen/pelvis 
revealed numerous bilateral pulmonary nodules, metastatic 
disease not excluded, stable mediastinal, hilar, and axillary 
lymphadenopathy, and a few arterial enhancing foci in the 
liver, largest measuring up to 3 mm. Given these findings, GIST 
tumor was stage IIIB (pT4pN0Mx). Sequencing revealed KIT 
exon 11 mutation (W557_559>C). 

Patient was started on imatinib at the standard dose of 400 
mg daily and around 1 month later was noted to develop a 
hypopigmented patch on the left cheek and hypopigmentation 
of the hands (Figure 1). Patient denies itching, burning, 

or pain and given the asymptomatic nature, she declined 
skin biopsy. She denies family history of skin disorders. 
A complete blood count (CBC) with differential revealed 
decreased white blood cell count of 2800/mm3 with absolute 
neutrophil count (ANC) of 1500/mm3 indicating neutropenia 
(Table 1). This was decreased from a normal white blood cell 
count prior to imatinib. Given the sensitive location of the 
hypopigmentation and neutropenia, the decision was made 
to reduce the dose of imatinib to 200 mg daily. In a 2 week 
follow up, the patient’s hypopigmentation improved and in 
a 3 month follow up after that, the patient’s skin changes 
resolved. Repeat CBC showed improvement normalization 
of the white blood cell count to 3900 and an ANC of 2300/
mm3. Based on these clinical findings, it was determined 
the hypopigmentation was drug-induced. Patient remains 
disease free progression on repeat CT imaging on imatinib 
200 mg for over 1 year since diagnosis. 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
  

Figure 1: This figure demonstrates the hypopigmentated patch on patient’s cheek and hypopigmentation over the hands.
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Discussion

Skin rashes affect up to ⅓ of GIST patients receiving imatinib, 
however it usually presents as an erythematous morbilliform/
maculopapular rash that is often pruritic and affecting the 
forearms or trunk [8]. However, skin and hair color changes 
related to imatinib for GIST tumor are relatively rare [8]. On 
literature review, there were only 3 cases found specifically 
of hypopigmentation with imatinib used for GIST tumors 
in patients without germline KIT mutations causing familial 
GIST [9,10,15]. Results are summarized in Table 2. The first 
case involved marked hypopigmentation of the distal digits 
and mild generalized body hypopigmentation in an African 
American male, the second case involved generalized 
hypopigmentation in a Chinese female with new onset 
Hori nevus like hyperpigmentation on malar areas, and 
the third case involved a male with suspected familial GIST 
but negative germline mutations with decreased speckled 
lentiginous nevi following imatinib therapy [9,10,15]. Other 
cases involved patients with germline KIT mutations which 
often cause congenital nevi, hyperpigmentation, and multiple 
GIST tumors and treatment with imatinib resulted in fading 

of nevi, reduced hyperpigmentation, and decrease/stability 
of GIST tumors [11-14] (Table 2). Imatinib has also been 
rarely associated with hyperpigmentation which was shown 
to affect both the skin and the palate of patients in GIST 
tumors [16-19]. Mechanistically, hypopigmentation is likely 
related to the KIT protein kinase signaling pathway which has 
been implicated in melanocyte activation; KIT expression by 
melanocytes is reduced in epidermis affected in vitiligo which 
could explain the hypopigmentation effect seen with imatinib 
which causes KIT inhibition [20]. Hyperpigmentation, on the 
other hand, is less well studied and may be related to the 
breakdown products of imatinib causing chelation of melanin 
[21]. Hyperpigmentation may also be related to blockage of 
KIT causing paradoxical activation of precursor melanocyte 
cells to differentiate and produce melanin [10]. 

In our case, the patient presented with hypopigmentation 
but is confounded by a reported history of sarcoidosis. It is 
important to not dismiss this reaction as related to sarcoidosis, 
however. While sarcoidosis can cause hypopigmentation, 
lesions are usually well-demarcated papules, macules, or 
plaques while our patient presented with more diffuse 

Table 1: Complete blood count (CBC) table.

Reference range Before imatinib After imatinib 400 mg Reduced imatinib 200 mg

White blood cell 
count 4,500-11,000/mm3 5,500/mm3 2,800/mm3 3900/mm3

Absolute 
neutrophil count >1500/mm3 >1500/mm3 1500/mm3 >1500/mm3

Hemoglobin 12-16 g/dL 11.2 g/dL 10.5 g/dL 11 g/dL

Platelets 150,000-400,000/mm3 261,000/mm3 219,000/mm3 226,000/mm3

Table 2: Case reports of hypopigmentation in GIST tumors related with imatinib therapy.

Author
Duration 
of imatinib 
treatment

Dosage (mg) Age and 
sex Affected area (s) Germline KIT 

mutation Treatment

Hasan et al. [9] 3 months 600 70M Distal fingers No Unknown

Kok et al. [10] 3 months 400? 70F Generalized No Conservative

Coleman et al. [15] 6 months 400 20M
Arms, legs, shoulders, 
chest, and back, 
decreased lentigines

No Conservative

Campbell et al. [11] 3 months 400 49F Palms and back, 
decreased lentigines Yes Conservative

Adela Avila et al. 
[12] Unknown 400?

27M, 
30M, 
32M, 
35M

Soles, hands, reduced 
melanosis Yes Unknown

Piqueres-Zubiaurre 
et al. [13] Unknown 400? ? Generalized Yes Unknown

Farag et al. [14] 3 weeks
3 months

400
400

38F
23F

Face, hands, feet 
reduced melanosis Yes Conservative
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hypopigmentation [22]. Patient also never had a biopsy, which 
is the gold standard for diagnosis of sarcoidosis [23]. To assess 
the probability of imatinib associated skin rash, the Naranjo 
probability scale was used [24]. This involves a questionnaire 
of 10 questions to determine the probability of drug-induced 
rash with a score of greater than 9 indicating definite 
association, score of 5-8 indicating probable association, 
score of 1-4 indicating possible association, and score of 0 
indicating unlikely association (Table 3). For our patient, we 
scored 3 indicating a possible drug-induced reaction. This 
was mainly because sarcoidosis induced was possible or 
the score would be 5 which would indicate probable. The 
grade of the rash based on Common Terminology Criteria 
for Adverse Events (CTCAE) version 5 was grade 2 which is 
defined as hypopigmentation or depigmentation covering 
>10% BSA with associated psychosocial impact. Given the 
sensitive nature of the rash affecting the patient’s face and 
neutropenia, we determined that a reduction in dose of 
imatinib would provide the best way to reduce the likely side-
effect. A previous case report has demonstrated reduction of 
dose of imatinib can be used in a patient with neutropenia 
and severe exfoliative dermatitis with resolution of symptoms 
and without progression of disease even on 100 mg of 
imatinib [25]. In our case reduction of imatinib dose resulted 
in complete resolution of her hypopigmentation and the 
reduced dose of imatinib at 200mg also proved to be effective 
in her treatment of GIST tumor. 

Conclusion

A rare side-effect that may occur with imatinib treatment 
for GIST tumors is imatinib induced hypopigmentation. While 
this has been common in patients with CML, cases are rarer 
after treatment with GIST tumor, especially in patients without 
germline KIT mutation. It is important to note the sensitive 

nature of hypopigmentation especially as it relates to the face 
in dark skinned individuals. While other skin conditions may 
confound the issue, use of the Naranjo scale can help clarify 
whether it is more likely to be drug induced. Reduction of the 
dose of imatinib can serve as one option in order to reduce 
skin-related side-effects in patients. Limitations in this case 
report include the rarity of hypopigmentation changes in GIST 
tumors treated with imatinib. Further studies are also needed 
to strengthen the correlation as well as to better elucidate 
the mechanisms involving pigmentary changes related to 
imatinib.
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