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Introduction
Neratinib (Nerlynx®) is an oral irreversible tyrosine kinase 
inhibitor of human epidermal growth factor receptor (HER) 1, 
2, and 4 as well as epidermal growth factor receptor (EGFR) 
that is effective in the treatment of HER2 positive breast can-
cer.1 Based on data from the phase III, double-blinded, pla-
cebo-controlled, randomized, multicenter trial (ExteNET), the 
U.S. Food and Drug Administration (FDA) has approved ner-
atinib for the extended adjuvant treatment of patients with 
early-stage HER2 positive breast cancer following the comple-
tion of trastuzumab-based therapy.2

Though significant gastrointestinal (GI) side effects are 
reported with neratinib use, none of the neratinib trials have 
reported any cases of upper GI ulcers. Similarly, since the first 
approval of neratinib for the management of early-stage HER2 
positive breast cancer, there have been no case reports of peptic 
ulcers with the use of neratinib. We report a case of severe abdom-
inal pain due to duodenal ulcer associated with neratinib use.

Case Report
A 37-year-old woman with no past medical history was diag-
nosed with a left-sided breast cancer in July 2018. Her family 
history was significant for breast cancers in her mother and 
maternal aunt. After she self-palpated a left-sided breast mass, 
diagnostic mammogram and breast ultrasound confirmed a 
2.5 cm left breast mass without axillary node involvement. A 
core needle biopsy diagnosed a grade 1 invasive ductal carci-
noma, estrogen receptor (ER), progesterone receptor (PR), and 
HER2 positive. Sentinel lymph node biopsy demonstrated can-
cer involvement in 2 out of 3 lymph nodes. Genetic testing iden-
tified a variant of uncertain significance in the CHEK2 gene.

The patient completed six cycles of neo-adjuvant chemo-
therapy regimen – docetaxel, carboplatin, trastuzumab, and 
pertuzumab. She underwent a bilateral mastectomy with left 
axillary lymph node dissection and was found to have residual 
invasive ductal carcinoma in the left breast. The residual cancer 
burden score could not be accurately calculated. Final patho-
logical staging was ypT2, N1a, M0. She was started on anti-
estrogen therapy and completed 1 year of adjuvant trastuzumab 
and pertuzumab. One month after completion of trastuzumab 
and pertuzumab, she was started on extended adjuvant therapy 
with neratinib 240 mg daily.

Within 2 weeks of starting neratinib, the patient developed 
grade 3 mucositis in the form of oral ulcers. Neratinib was held, 
and while the oral ulcers began to improve, the patient devel-
oped abdominal pain and nausea. Her symptoms were associ-
ated with bloating and epigastric pain radiating to the back. 
There was no fever or diarrhea. It was recommended that the 
patient continue to hold neratinib, and a trial of proton pump 
inhibitor (PPI) for a few days was recommended. The patient's 
symptoms improved within a few days of starting PPI, and 
neratinib was restarted at a reduced dose of 200 mg daily.

Eight days later, the patient presented to the emergency 
department with severe epigastric pain, similar to the previous 
episode. Labs, including complete blood count, liver function 
tests, amylase, and lipase were unremarkable. However, computed 
tomography (CT) scan of the abdomen showed soft tissue thick-
ening along the uncinate process/pancreatic head and proximal 
duodenum concerning for groove pancreatitis or duodenitis. She 
underwent an esophagogastroduodenoscopy (EGD) and was 
found to have a large cratered clean based ulcer at the 12 o'clock 
position in the distal duodenal bulb with surrounding edema and 
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inflammation of the mucosa (Figure 1). Another small erosion 
was seen in the duodenal bulb along the anterior wall at the 8 
o'clock position with patchy white exudate in the duodenal sweep 
and the second part of the duodenum (Figure 2). Biopsy of the 
duodenal ulcer showed gastric surface metaplasia and active 
inflammation with no evidence of malignancy or helicobacter 
pylori infection. Additional biopsies of duodenal and gastric 
mucosa showed no histologic abnormalities.

The patient was started on pantoprazole twice a day. Neratinib 
was not resumed in the interim. Three months later, the patient 
underwent repeat EGD. The procedure showed a normal exam 
and complete healing of the prior ulcers. After having a risk and 
benefit discussion of neratinib with the patient, the decision was 
made to forgo further treatment with neratinib.

Discussion
Neratinib received approval for the treatment of early-stage 
HER2 positive breast cancer based on improved 5-year dis-
ease-free survival seen in the ExteNET trial.2,3 While there is 
no overall survival data to date, neratinib is often offered to 

patients with high-risk HER2 positive breast cancer as 
extended adjuvant treatment.

The toxicities associated with neratinib have been well 
established and consistent across several large trials.4 In the 
ExteNET trial, the most commonly reported grades 3 to 4 
adverse event was diarrhea at a rate of 40%.2 Diarrhea was 
worse in the first month of therapy; however, by 12 months, 
12% of patients continued to have grade 2 diarrhea. Other 
reported adverse events associated with neratinib are nausea, 
fatigue, vomiting, upper abdominal pain, stomatitis, mucous 
inflammation, headache, rash, decreased appetite, muscle 
spasms, dizziness, and arthralgia. Less common GI adverse 
events are abdominal hernia, cholecystitis, cholelithiasis.2,5 
Several trials have reported dyspepsia as another adverse event 
without characterizing it further.6-8

In our extensive literature review, which included a review of 
two available systematic reviews and meta-analyses, there was 
no reported case of GI ulcers associated with neratinib use, 
though there are extensive reports of abdominal pain, epigastric 
pain, and dyspepsia.9,10 This is the first case of peptic ulcer asso-
ciated with neratinib use. Based on the WHO-UMC criteria or 
the Naranjo algorithm, which are the two most widely used cri-
teria for causality assessments of adverse drug reactions (ADR), 
this case of peptic ulcer is categorized as “probable” ADR of 
neratinib.11,12 This patient did not have a history of peptic ulcer 
disease and was not on any other medications like non-steriodal 
anti-inflammatory drugs (NSAIDs) or steroids that could cause 
peptic ulcers. Her abdominal pain improved with holding ner-
atinib, and starting PPI, however, worsened again after restart-
ing neratinib. The temporal relationship provides strong 
evidence to attribute the duodenal ulcer to resuming neratinib. 
To our knowledge, neither trastuzumab nor pertuzumab have 
been reported to have such toxicities. While the “washout” 
period for trastuzumab can be up to 7 months, it is unlikely that 
this case represents a drug–drug interaction or delayed reaction 
of trastuzmab and pertuzumab maintenance therapy.13

The mechanism of peptic ulcer disease associated with ner-
atinib is unclear and there is scarce pharmacogenomic data for 
neratinib that would suggest a drug–gene or drug–gene–drug 
interaction. Neratinib is known to cause mucous inflammation 
and stomatitis, and in one study, over 50% of patients had 
grades 1 to 2 stomatitis, and 32% had grades 1 to 2 mucous 
inflammation.14 A similar mechanism might have contributed 
to the formation of peptic ulcer in this case. Pharmacokinetic 
data show that neratinib is better absorbed in an acidic envi-
ronment, and co-administration of PPIs should be avoided to 
create an acidic environment.15 However, this may, at the same 
time, increase the risk of peptic ulcer disease. Patients with 
peptic ulcer disease on neratinib will need PPI treatment, 
which may compromise the efficacy of neratinib by decreasing 
absorption. This creates a pharmacokinetic challenge for the 
continuation of neratinib. More information is needed to help 
guide the management of patients who have or are at risk for 

Figure 1.  The distal duodenal bulb at the 12:00 position.

Figure 2.  Anterior wall at the 8:00 position.
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developing GI ulcers and associated complications while on 
neratinib therapy.

Conclusion
This is the first reported case of a duodenal ulcer associated with 
the use of neratinib. There are well-recognized GI toxicities, spe-
cifically diarrhea, associated with the use of neratinib. This case 
draws attention to another unanticipated adverse event, that if 
ignored, could have life-threatening consequences.
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