
Introduction
 We report a male patient of 75 years old with the diagnosis of 
Mantle Cell Lymphoma who started Ibrutinib (560 mg per day) four 
weeks before consulting for the appearance of painful oral lesions. 
On oral examination he revealed 3 necrotic progressive well circum-
scribed very painful mucosal ulcers of about 1 cm in diameter each. A 
brightly erythematous area with similar appearance to major aphthous 
stomatitis surrounded them. The three lesions involved the non kera-
tinized and keratinized areas including a deep round ulcer on the tip 
and dorsal aspect of the tongue, covered by a yellowish-grey pseudo 
membrane (Figures 1 & 2). He reported intense pain and associated 
dysphagia.

 According to the National Cancer Institute Common Toxicity Cri-
teria for Adverse Events, this oral toxicity was grade ≥3 and required 
interruption of ibrutinib [1]. Laboratory and swabs were taken to 
discard infectious disease. Bacterial/fungal swab cultures and in situ 
Polymerase Chain Reaction (PCR) screening for herpes simplex virus 
1 and 2, varicella zoster virus and cytomegalovirus were negative. 
Additionally, blood samples for Epstein-Barr Virus (EBV), Human 
Parvovirus B19 (HPV-B19) and human herpes virus 6 were all nega-
tive. No neutropenia was observed during this period.

  He was given oral steroids 0,5 mg /kg/d for a week while discon-
tinuing the ibrutinib, observing the resolution of the ulcers (Figures 3 
& 4). After 18 days, ibrutinib was reinstalled in half dose, 280 mg per 
day. After two days, it was observed the appearance of the same le-
sions as he had before. For another week the medication was suspend-
ed while observing the disappearance of all the oral lesions. Once 
again a new try was conducted using 280 mg per day while adding 
oral steroids 8 mg twice a day for the first 10 days and no appearance 
of new lesions was observed. Our case, would the 4th case reported in 
the literature so far [2].
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 Oral mucositis is a side effect of chemotherapy, head and neck 
radiotherapy and targeted therapy, affecting over 75% of high-risk 
patients. Firstly, there is a DNA damage and liberation of proinflam-
matory factors that result in a thinning of the epithelium through tis-
sue injury and cell death, culminating with the destruction of the oral  
mucosa [3,4]. Sore mouth and oral ulcers can lead to severe pain and 
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Figures 1 & 2: Ulcer in the tongue and lower lip.
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difficulty with sleeping, talking, eating and drinking, which may need 
strong painkillers such as opioids. In severe cases, hospitalization and 
even parenteral nutrition may be necessary. These complications may 
disrupt cancer therapy, which may reduce survival. Cancer patients 
have weakened immune systems due to their treatment and are less 
able to fight infections. Often times mucositis serves as a gateway to 
open wounds, such as ulcers, that increase the risk of bacterial/fungal 
infections or even sepsis.

 There are five stages of the oral mucositis development, according 
to Sonis and colleagues [3,4].

• Initiation: DNA damage caused by chemotherapy or radiotherapy 
results in the loss of the ability to proliferate in the basal cells of 
the epithelium producing Reactive Oxygen Species (ROS)

 
 
 
 
 

• Primary damage response: radiotherapy, chemotherapy, ROS, and 
DNA strand breaks, they all contribute to the activation of tran-
scription factors such as nuclear factor kappa beta (NF-K β), and 
sphingomyelinases. All this leads to the up regulation of pro-in-
flammatory cytokines such as tumor necrosis factor alpha -TNF-α, 
nitric oxide, ceramide, and matrix metalloproteinases, resulting in 
the thinning of the epithelium through tissue injury and cell death, 
culminating with the destruction of the oral mucosa

• Signal amplification: some of the molecules in the previous 
phase can lead to the exacerbation and prolonging of tissue injury 
through positive or negative feedback (e.g. TNF-α can positively 
feedback on NF-Kβ thus inducing more pro-inflammatory cyto-
kine production)

• Ulceration: bacteria colonize ulcers and their cell wall products in-
filtrate the submucosa (the connective tissues beneath the oral mu-
cosa), activating tissue macrophages, which results in further pro-
duction of pro-inflammatory cytokines, inflammation, and pain.

• Healing: signaling from the extracellular matrix of the submuco-
sa results in epithelial proliferation and differentiation, and thus 
a thickening of the epithelium. The local oral flora is reinstated.

 Ibrutinib, an irreversible oral inhibitor of Bruton’s Tyrosine Ki-
nase (BTK) that is approved since 2013 by the FDA for the treatment 
of several B-cell malignancies, inhibits IL2- inducible T-cell Kinase 
(ITK), which regulates T-cell proliferation and may decrease Th-1 
immune responses to fungal and other intracellular pathogens Via a 
unique mechanism of action [5], ibrutinib inhibits B cell signaling 
pathways that regulate the survival, proliferation, adhesion, and hom-
ing of cancerous cells [6,7]. Most serious infections in patients with 
lymphomas treated with ibrutinib have been related to B-cell dysfunc-
tion; however, invasive aspergillosis, pneumocystis pneumonia, and 
other invasive fungal infections have been reported [8]. Commonly 
reported adverse events include fatigue and diarrhea. Dermatological 
toxicities have also been reported in 2-27% of treated patients mainly 
mild-to-moderate rash [9-11], neutrophilic panniculitis, progressive 
hair loss and nail changes, skin infections, bruising, petechiae and 
purpuric eruption [12-15]. The pathogenesis of ibrutinib-associated 
dermatological toxicities remains unclear [14]. It could be compara-
ble with a localized adaptive cellular immune response where ibru-
tinib-conjugated peptides would be presented to host immune cells 
via a major histocompatibility complex, leading to a T-cell-driven 
immune response and bystander tissue destruction [14]. Furthermore, 
although ibrutinib demonstrates high selectivity for BTK, it also ap-
plies off-target effects on other kinases, including irreversible binding 
to Epidermal Growth Factor Receptor (EGFR) or HER2 [15]. This 
mechanism could partly explain the pathogenesis of ibrutinib- asso-
ciated oral ulcers as our patient. Oral aphthous-like ulcers have also 
been reported in hematological patients with concomitant neutrope-
nia. However, no correlation with neutropenia could be established in 
our patients who presented a normal range of neutrophils. In addition, 
an infectious origin remains very unlikely, because the lesions clearly 
improved with corticosteroids and bacterial as well as viral swabs 
were negative in all cases. In conclusion, ibrutinib can trigger severe 
ulcerative stomatitis that may require temporary discontinuation of 
the drug.

 Lesions can develop after several weeks or even months of treat-
ment and can involve keratinized mucosa, which is unusual in com-
parison with the aphthous-like ulcers observed with other TKIs [16].  

Figures 3 & 4: Improvement of ulcer in the tip of the tongue after 17 days without 
Ibrutinib.
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In our experience, topical or short courses of systemic corticosteroids 
should be recommended for managing oral ulcers and relieving pain, 
once an active infection and neutrophilia associated with it have been 
ruled out.

 Oral toxicity with ibrutinib has rarely been described so far. A pro-
spective dermatological survey did not observe any mucosal involve-
ment in a cohort of 66 consecutive patients [15]. However, a recent 
pivotal study reported all-grade and high-grade stomatitis in 11% and 
1% of treated patients, respectively, but the clinical aspects were not 
documented [9].

 The first report of a case series of 3 patients with grade ≥3 stoma-
titis induced by ibrutinib as monotherapy (420 mg/day) for treating 
CLL was published last year. Lesions were reminiscent of painful oral 
necrotic ulcers mimicking aphthous stomatitis and required treatment 
interruption in all cases in the same way as our patient [17].

 Ibrutinib is exclusively metabolized by cytochrome P450 (CYP) 
CYP3A; hence, therapy with macrolides may result in an increase 
in the plasma level of ibrutinib and subsequent toxicity. Hence, dose 
interruption or modification is needed when treatment of a patient on 
ibrutinib requires administration of strong or moderate CYP3A inhib-
itors [18]. Furthermore, it should be monitored the electrocardiogram 
periodically as both ibrutinib and macrolides have been linked to se-
rious cardiac arrhythmias [19,20]. Ibrutinib is the first and only BTK 
inhibitor approved in the United States for the treatment of patients 
with Mantle Cell Lymphoma (MCL) or Chronic Lymphocytic Leuke-
mia (CLL) who have received at least one prior therapy, as well as for 
CLL patients with the deletion17p (del17p) aberration and patients 
with Waldenstrõm’s Macroglobulinemia (WM) [21].

 Mantel Cell Lymphoma (MCL) is a clinically aggressive type of B 
cell non- Hodgkin’s lymphoma that arises from the outer edge (man-
tle zone) of the lymph node, and usually occurs in older adults. The 
MCL uncontrolled cells can enter the lymphatic channels and blood 
and spread to other lymph nodes or tissues, such as bone marrow, the 
liver, and the gastrointestinal tract. Overall, MCL has the lowest sur-
vival rate of any of the cancers of the blood affecting B cells; patients 
can expect to survive, on average, for only 4-5 years after diagnosis 
[6,22]. MCL is typically characterized by a cytogenetic abnormality 
whereby short segments of chromosome 11 and 14 swap places. This 
translocation triggers the overproduction of cyclin D1, a cell cycle 
regulator, not normally expressed by healthy B cells, that contributes 
to the uncontrolled growth of malignant cells in MCL. 6,7Patients 
above 65 years, such as our patient, are typically treated with chemo-
immunotherapy, such as fludarabine and cyclophosphamide Plus 
Rituximab (FCR); Rituximab- Cyclophosphamide, Vincristine, and 
Prednisone (R-CVP); Rituximab-Cyclophosphamide, Doxorubicin, 
Vincristine, and Prednisone (R-CHOP); Bendamustine-Rituximab 
(B-R); or Rituximab- Chlorambucil (R-C) [6,7,23,24].

Conclusion
 Patients diagnosed with mantle cell lymphoma are likely to expe-
rience relapses after the initial treatment [25]. These are determined 
by a series of factors, including previous treatments, comorbidities 
and the performance status of the cancer patients. Ibrutinib is an ir-
reversible oral inhibitor of BTK, currently used in a variety of he-
matological conditions, ranging from mantle cell lymphoma to graft 
versus host disease. It is relatively well tolerated by patients and has  

shown response in most individuals with relapsed/refractory mantle 
cell lymphoma. Adverse reactions often include nausea, mild or mod-
erate diarrhea and fatigue. Oral ulcers as the patient we present in 
this article are a very uncommon side effect with only 4 cases in the 
literature. However, several cases of moderate oral mucositis have 
been reported, probably due to localized adaptive cellular immune 
response and non-selective binding to EGFR, which might in turn 
further inhibit keratinocyte reproduction with the consequent thinning 
and destruction of both keratinized and non keratinized mucosa. Af-
ter ruling out infectious oral disease and other causes of oral ulcers, 
removal of the triggering factor such as the Ibrutinib in our case and 
starting a short course of systemic steroid treatment are often the first 
measures to be taken in these cases. In our patient, these measures 
resulted in rapid recovery ad-integrum, which allowed for treatment 
re-installment while a slow tapering of corticoid therapy was com-
pleted.
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