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Introduction
Gastrointestinal stromal tumors (GISTs) were among 
the first solid tumors for which highly effective, targeted 
therapy became available. In most GISTs, the KIT/
PDGFRA pathways are activated by mutations in the re-
spective genes.1,2  The mainstay of treatment for unresect-
able disease is tyrosine kinase inhibitor (TKI) abrogation 
of the receptor and of downstream signaling pathways.  
Due to the rarity of this disease in the younger popula-
tion, cases of GIST diagnosed during pregnancy have 
been scarcely reported. The most common treatment mo-
dality for these patients, as described in published cases, 
was surgical excision for symptomatic lesions; TKIs were 
usually initiated postpartum.3-5 Treatment guidelines 

have not established a standardized approach in this 
setting, and data on the safety of TKIs are mainly de-
rived from the experiences of patients who have chronic 
myeloid leukemia (CML). 

Case Description 
A 32-year-old gravida woman (pregnant for the first 
time and has not delivered) with an unremarkable 
medical history presented at a community hospital’s 
emergency department (ED) with left upper quadrant 
pain accompanied by cough. She was in her 16th week 
of gestation when she first developed symptoms. Due to 
the persistence of pain and cough at 21 weeks of gesta-
tion, she sought medical care at the ED.

 Abdominal imaging revealed a mass (21.4 × 11.1 × 
16.3 cm) arising from the gastric fundus, with splenic 
invasion, ascites, and multiple liver lesions consistent 
with metastatic disease. Due to worsening abdominal 
pain, she underwent an exploratory laparotomy, with 
partial gastrectomy and splenectomy with resection 
of the tumor and liver nodule biopsy. Unfortunately, 
capsule rupture occurred intraoperatively and the 
tumor was resected piecemeal with positive margins. 
Upon pathology review, the mass and the liver lesion 
were proven to be a GIST with 37 of 50 mitoses per 
high-power field. 

Due to postoperative complications of esophageal 
leak and enterocutaneous fistula, the patient was 
transferred to a sarcoma center; there, she was managed 
by specialists in GIST and maternal-fetal medicine. 
Circulating tumor DNA obtained at that time revealed 
the presence of c-KIT exon 11 mutation at amino acids 
W557 and K558 (6.3% of total circulating DNA). Given 
the high-grade nature of her GIST, and the high tumor 
proliferation rate in tumors with these particular amino 
acid deletions, imatinib was initiated at 26 weeks of 
gestation (Figure 1). The starting dose was 100 mg daily, 
and it was escalated every 4 days to a final dose of 400 
mg per day. Overall, she tolerated the medication well, 

Gastrointestinal stromal tumors (GISTs) are the most 
common mesenchymal tumors of the gastrointes-
tinal tract. Although the median age at the time of 
diagnosis is 60 years, GIST rarely arises in younger 
individuals. GIST during pregnancy is rare and few 
cases are reported in the literature. The mainstay of 
treatment of localized GISTs is surgical resection and, 
in unresectable/metastatic tumors, targeted tyrosine 
kinase inhibitors (TKIs), with significant improvement 
in overall survival. The management of newly diag-
nosed GIST in pregnancy is challenging. With limited 
safety data on TKIs in pregnancy, early termination 
of pregnancy has been advised. However, there is 
growing evidence in the literature of gravida patients 
treated with TKIs with uneventful outcomes. Here, we 
report a case of a young pregnant patient who was 
diagnosed with metastatic GIST in the second trimes-
ter and was treated with both surgical resection and a 
TKI (imatinib) due to the unique characteristics of her 
tumor. Both the patient and the fetus had favorable 
survival outcomes. 
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other than a transient elevation of aspartate transam-
inase (AST) and alanine transaminase (ALT) 1 week 
into the 400-mg dose. This required a temporary 1-day 
cessation of the medication, after which liver enzymes 
normalized. 

At 29 weeks of gestation, the patient experienced 
preterm premature rupture of membranes; the imati-
nib was held in preparation for caesarean section. She 
delivered a preterm underweight baby boy, and imatinib 
was restarted at 400 mg 6 days postpartum. A computed 
tomography scan of the abdomen post partum showed 
hepatomegaly with multiple enhancing lesions (Figure 2). 
She was discharged home in stable condition. She was 
evaluated in a GIST clinic 1 month later, where she was 
found to be tolerating imatinib 400 mg per day with 
AST/ALT within normal limits. Two months after the 
delivery, repeat imaging showed stable disease in the 
liver with hypoattenuating liver lesions and no new le-
sions. Repeat circulating tumor DNA testing could not 
detect any DNA encoding mutation in KIT (Figure 2). 
Imaging of the chest showed no evidence of metastatic 
disease. Her son was discharged from the neonatal in-
tensive care unit approximately 2 months after delivery 
in stable health. 

Discussion
GISTs are the most common gastrointestinal mesen-
chymal tumors, but their overall incidence is rare, with 
fewer than 10 cases per 1 million persons diagnosed 
every year in the United States.6-8 The mean age of 
patients diagnosed with GIST is 62.9 years, and men 
are affected 1.5-fold more than women.7 Thus, the 
incidence of GIST in pregnancy is extremely rare, with 
only a handful of case reports available in the literature. 
The management of such cases is challenging, requir-
ing a multidisciplinary approach. In a recent review 
by Zarkavelis et al3 of GIST cases diagnosed during 
pregnancy, the median gestational age at diagnosis was 
18 weeks, which is consistent with our case.

About 80% of all patients with GIST have tumors 
harboring gain-of-function mutations in the KIT proto-on-
cogene—exon 9, 11, 13, or 17.1 It has been reported that 
5% to 10% have mutations in the PDGFRA gene.9 The stan-
dard therapeutic modality in localized/resectable GIST is 
surgical resection, but for metastatic disease, imatinib—a 
TKI with targeted activity against KIT and PDGFRA—is 
the mainstay of therapy. Adjuvant treatment following sur-
gical resection depends on the calculated risk of recurrence 
based on tumor size, location, mitotic index, and capsule 
violation during surgery. In our case, the patient was 
diagnosed with metastatic disease at diagnosis. Imatinib 
was shown to be teratogenic in preclinical studies in rats 

but not rabbits, and data in humans are lacking. It appears 
to cross the placenta poorly, as often happens with drugs 
bound to plasma proteins or of high molecular weight.10

Much of the data available regarding the safety of 
imatinib during pregnancy come from studies on patients 
with CML in whom imatinib is also used due to its targeted 
activity on the BCR-ABL oncogene. One of the largest case 
series on outcomes of pregnant patients with CML treated 
with imatinib, published by Pye et al,11 included 180 preg-
nant women. Despite the lack of pregnancy outcome 
data in 55 of the 180, this study showed that a signif-
icant number of patients (50%) had pregnancies that 
were uneventful for both the mother and the infant. 

It has been reported that 28% had elective pregnancy 
termination and congenital defects were observed in 
the babies of 12 patients, with the majority of those (10 
of 12; 83%) being exposed to imatinib during the first 
trimester. The fetal malformations seen were defects of 
bone (skull and spine), kidney, and heart; exophthal-
mos; hydrocephalus; and heart and cerebellar hypo-
plasia. Notably, half of these patients were exposed to 
other medications during pregnancy, such as hydroxy-
urea, warfarin, and interferon. 

Another important aspect of our patient’s case was 
the presence of the specific amino acid deletions in 
exon 11 of KIT (W557 and K558), which underscored 
the need for imatinib during pregnancy. In patients 
with resected GISTs harboring the 557 and/or 558 
codon deletions in exon 11, the metastatic propensity of 
these tumors is higher12 and the progression-free  
survival (PFS) is lower when compared with patients 

FIGURE 1. The Decrease of c-KIT Exon 11 Mutation From 
6.3% of Total Circulating DNA to Nondetectable (ND)
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with other KIT mutations or wild type tumors pre-ima-
tinib.13 Nevertheless, GISTs with exon 11 in general 
have the highest sensitivity to imatinib and there is no 
difference in PFS and overall survival amongst the pa-
tients with deletions in codons 557 and 558 compared 
with other deletions when treated with imatinib.14,15 

In pregnant patients with GIST, the risk of fetal com-
plications, especially in the first trimester, may delay 
initiation of therapy with a TKI until antepartum. On 
the other hand, delay in imatinib therapy could put the 
mother at risk for progression and death. 

Thus, the decision to initiate imatinib in the preg-
nant patient depends upon the predicted response 
to imatinib and the aggressiveness of the underlying 
tumor (size, anatomic location, mitotic rate, mutation, 
presence of metastases, and tumor rupture).

Conclusion
GISTs are rare tumors, and in pregnancy they are an 
even rarer occurrence. Initiation of treatment in grav-
ida women should be individualized based on patient 
and tumor characteristics. There are insufficient data 
in the literature to conclude that imatinib is harmful to 
the unborn child after the first trimester of pregnancy. 
Patients treated with imatinib should in general use 
effective methods of contraception. 
   Despite being a report of a single positive outcome, 
this case highlights the possibility that if a patient 
conceives during therapy or if a patient needs to receive 
imatinib during pregnancy, the pregnancy may evolve 
uneventfully for both mother and child, especially 

when the TKI is introduced after the first trimester. 
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FIGURE 2. CT Scans of the Abdomen: Response of the Liver Lesions Over Time

CT indicates computed tomography.
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