
Abstract. Background/Aim: Palbociclib is an FDA-
approved cyclin-dependent kinase inhibitor for the treatment
of advanced breast cancer. Limited information is available
regarding the toxicity of palbociclib and concurrent
radiation therapy. Case Report: Herein, we report a case of
esophageal toxicity in a patient treated with palbociclib and
radiation therapy. A 63-year-old woman was treated with
palbociclib followed by palliative radiation therapy. The
patient presented three days after completing radiation
therapy with severe odynophagia, and dysphagia and was
found to have grade 2-3 esophageal ulcers. Palbociclib and
radiation therapy was held on admission, and a resolution
of her symptoms and improvement in her oral intake was
noted at which time she was restarted on palbociclib with no
further radiation treatment. Conclusion: Caution is advised
when patients are undergoing concurrent palbociclib and
even low-dose palliative radiation treatment. In these
patients, providers should maintain a high index of suspicion
for toxicities such as dermatitis or mucositis.

Palbociclib (Ibrance) belongs to a relatively new class of
chemotherapy agents approved for the treatment of breast
carcinoma. As a selective inhibitor of the cyclin-dependent
kinases (CDK) 4 and 6, palbociclib was the first drug of its
class to be approved. 
CDK 4/6 inhibitors prevent the formation of the cyclin D-

CDK4/6 complex. The cyclin D-CDK4/6 complex is
necessary for phosphorylation of the retinoblastoma (Rb)

protein, which allows for the progression of the cell cycle
past the restriction (R1/2) checkpoint in the G0 phase of the
cell cycle. As such, CDK 4/6 inhibitors arrest cells in the G0
phase and prevent the cell cycle from entering the G1 phase.
The drug received full approval in March 2017 from the

Food and Drug Administration (FDA) for the treatment of
estrogen receptor-positive (ER+), progesterone receptor-positive
(PR+), human epidermal growth factor receptor 2-negative
(HER2–), advanced or metastatic breast cancer. Clinical trials
have shown that although this combination significantly slows
the progression of advanced cancer no significant improvements
in overall survival times was noted (1). 
In September 2019, the FDA released a safety

announcement for the potential of life-threatening interstitial
lung disease and pneumonitis in patients receiving CDK 4/6
inhibitors (2). Furthermore, data are limited on the safety of
its use with concurrent radiation therapy. A limited body of
work continues to describe the adverse effects of concurrent
radiation therapy (RT) and palbociclib treatment. We present
a case of a patient with metastatic breast cancer who
received palliative radiation while on palbociclib and
developed gastritis.

Case Report

The patient is a 67-year-old post-menopausal woman, who,
at the age of 63, was diagnosed with Stage IIA pT2N0M0
ER+/PR+/HER2- left breast intraductal carcinoma in situ,
which was treated with lumpectomy followed by
chemoradiation therapy and tamoxifen. Subsequently, at age
65, she was found to have calcifications in her right breast
on a surveillance mammogram, with subsequent biopsy
revealing an ER+/PR+/HER2– ductal carcinoma in situ. A
CT of the abdomen and pelvis revealed a 2-cm lucent lesion
in T10 and a 4-cm lucent lesion in the right ilium. A follow-
up bone scan revealed moderate heterogeneous uptake in the
T10 vertebral body and right posterior ilium and bone biopsy
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confirmed metastasis. The patient was started on palbociclib
(125 mg orally daily for 21 days) and letrozole (2.5 mg PO
daily). Three weeks after beginning palbociclib the patient
received palliative radiation to T10 (2,000 Gy in five
fractions over six days) (Figure 1) and the right iliac crest
(2,000 Gy in five fractions over six days), four days
thereafter the patient presented to the emergency room with
complaints of odynophagia and dysphagia to solids and
liquids, dyspepsia, and non-bilious hematemesis for the past
five days. Esophagogastroduodenoscopy (EGD) was done
which revealed severe ulcerative esophagitis in the distal
third of the esophagus along with gastritis (Figures 2 and 3).
Strictures were also present in the distal third of the
esophagus. Multiple biopsies were obtained which revealed
reactive squamous mucosa inflammation along with multiple
ulcerations in the esophagus, stomach, and duodenum
(Figures 4 and 5).
Palbociclib was held on admission and the patient was

started on IV pantoprazole and a clear liquid diet. On day 4
of admission, she was able to tolerate a soft diet. She was
restarted on letrozole and discharged home with
gastroenterology (GI) and oncology follow-up. One month
after discharge, the patient was seen in the oncology clinic.
She continued to tolerate a diet and reported significant
improvement in odynophagia and dysphagia. At which point
she was restarted on palbociclib (125 mg orally daily for 21
days), without any additional radiation treatment. Two
months after discharge, EGD was repeated and revealed
significant improvement in esophagitis and gastritis.

Conclusion

The cytotoxic effects of radiation are dose-dependent and
generally rise as the dose of radiation increases. Palliative
radiotherapy, which generally delivers 8 Gy in 1 fraction, 20
Gy in 4 fractions, or 30 Gy in 10 fractions has been shown
to have minimal side-effects (3). The benefits of a single 8
Gy fraction include patient convenience and potentially
lower acute toxicity, however, there is potential that single
fractionation schemes may require a higher retreatment rate
compared to fractionated palliative regimens (4).
Additionally, randomized trials comparing single versus
multiple fraction palliative radiotherapy regimens have
shown non-inferiority of a single fraction versus multiple
fraction treatments in an intention to treat analysis, however,
did not appear non-inferior in the per-protocol analysis (5).
Thus, physicians must weigh each case individually to
determine the best paradigm for treatment. The rate of acute
toxicity following 20 Gy is generally very low, Rades et al.
compared multiple fractionations and only reported Grade 1-
2 acute toxicity overall (6).
There is limited literature investigating the concurrent use of

RT and palbociclib. Multiple authors have reported increased

acute radiation toxicity following concurrent radiation and
palbociclib therapy. Messer et al. reported a case of dermatitis
necessitating hospitalization and following concurrent RT and
palbociclib (7). Further, Kalash et al. reported a case series of
patients who developed dramatic pulmonary fibrosis secondary
to combination therapy (2), resulting in a U.S. FDA safety
communication release. High-grade hematological toxicity was
also noted by Ippolito et al. in a patient treated with
concomitant treatment of CDK4/6 and radiotherapy (8). Finally,
Kawamoto et al. reported severe enterocolitis after combined
palbociclib and palliative (9). Chang-Lung et al. describe a
potential intestinal radioprotection effect in mice model when
mice pretreated with palbociclib receive single-fraction RT (10).
However, they go on to report treatment with palbociclib before
and during fractioned RT exacerbated acute radiation toxicity. 
Despite the growing body of literature of acute radiation

toxicity with concurrent RT, it remains poorly understood.
Fortunately, clinical trials are underway to address the safety of
radiation therapy and concurrent palbociclib (NCT03691493,
NCT03709680).
In the case of our patient, the degree of esophagitis (grade

2-3) exceeds what is normally expected in patients receiving
similar levels of radiation without concurrent palbociclib (11).
Of note, the potential for palbociclib itself to cause
gastrointestinal (GI) intestinal symptoms exists, with the
manufacturer reporting GI symptoms in up to 30% of patients.
However, these symptoms are generally limited to nausea,
vomiting, diarrhea, and stomatitis. Moreover, the manufacturer
only reports a 1% risk of grade 3 mucosal toxicity. Given this
evidence, while the possibility of the esophagitis solely being
caused by palbociclib remains, we believe it to be highly
unlikely. Further, four weeks after discharge, the patient was
restarted on palbociclib without radiation therapy, which she
tolerated without recurrence of symptoms. This offers
increased support for our theory that our patient’s presentation
is the result of concurrent RT and palbociclib therapy. 
The potential to develop acute toxicities (mucositis/

dermatitis/stomatitis) with RT may be increased when
combined with palbociclib. As a result, caution is advised
when patients are undergoing concurrent palbociclib and
radiation treatment.
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Figure 1. Radiation therapy plan demonstrates 20 Gy isodose line
(Pink) and 22 Gy isodose line (Green). Visible are gross tumor volume
(Red) and esophagus (Blue). 

Figure 2. Distal third of the esophagus with severe esophagitis.

Figure 3. Friable esophagus mucosa with bleeding.

Figure 4. Low-power view of reactive squamous mucosa (circle) in a
background of ulceration and acute inflammation.

Figure 5. High-power view of squamous mucosa revealing; A: Nuclear
atypia, B: Multinucleation with prominent nucleoli, C: Focal
cytoplasmic vacuolization.



References

1 Finn RS, Crown JP, Lang I, Boer K, Bondarenko IM, Kulyk SO,
Ettl J, Patel R, Pinter T, Schmidt M and Shparyk Y: The cyclin-
dependent kinase 4/6 inhibitor palbociclib in combination with
letrozole versus letrozole alone as first-line treatment of estrogen
receptor-positive, HER2-negative, advanced breast cancer
(PALOMA-1/TRIO-18): a randomised phase 2 study. Lancet
Oncol 16(1): 25-35, 2015. PMID: 25524798. DOI:
10.1016/S1470-2045(14)71159-3 

2 Kalash R, Iarrobino NA, Beriwal S, Sun M, Glaser SM and
Champ CE: Palbociclib enhances pulmonary fibrosis in patients
undergoing thoracic radiation therapy: a case series and review
of the literature. Int J Radiat Oncol Biol Phys 102(3): e610,
2018. DOI: 10.1016/j.ijrobp.2018.07.1673

3 Howell DD, James JL, Hartsell WF, Suntharalingam M, Machtay
M, Suh JH, Demas WF, Sandler HM, Kachnic LA and Berk LB:
Single-fraction radiotherapy versus multifraction radiotherapy
for palliation of painful vertebral bone metastases – Equivalent
efficacy, less toxicity, more convenient: A subset analysis of
Radiation Therapy Oncology Group trial 97-14. Cancer 119(4):
888-896, 2013. PMID: 23165743. DOI: 10.1002/cncr.27616 

4 Hartsell WF, Scott CB, Bruner DW, Scarantino CW, Ivker RA,
Roach III M, Suh JH, Demas WF, Movsas B, Petersen IA and
Konski AA: Randomized trial of short-versus long-course
radiotherapy for palliation of painful bone metastases. J Natl
Cancer I 97(11): 798-804, 2005. PMID: 15928300. DOI:
10.1093/jnci/dji139

5 Chow E, van der Linden YM, Roos D, Hartsell WF, Hoskin P,
Wu JS, Brundage MD, Nabid A, Tissing-Tan CJ, Oei B and
Babington S: Single versus multiple fractions of repeat radiation
for painful bone metastases: a randomised, controlled, non-
inferiority trial. Lancet Oncol 15(2): 164-171, 2014. PMID:
24369114. DOI: 10.1016/S1470-2045(13)70556-4

6 Rades D, Šegedin B, Conde-Moreno AJ, Garcia R, Perpar A,
Metz M, Badakhshi H, Schreiber A, Nitsche M, Hipp P and
Schulze W: Radiotherapy with 4 Gy× 5 versus 3 Gy× 10 for
metastatic epidural spinal cord compression: final results of the
SCORE-2 trial (ARO 2009/01). J Clin Oncol 34(6): 597-602,
2016. PMID: 26729431. DOI: 10.1200/JCO.2015.64.0862

7 Messer JA, Ekinci E, Patel TA and Teh BS: Enhanced
dermatologic toxicity following concurrent treatment with
palbociclib and radiation therapy: A case report. Rep Pract Oncol
Radiother 24(3): 276-280, 2019. PMID: 30948930. DOI:
10.1016/j.rpor.2019.03.001 

8 Ippolito E, Greco C, Silipigni S, Dell’Aquila E, Petrianni GM,
Tonini G, Fiore M, D’Angelillo RM and Ramella S: Concurrent
radiotherapy with palbociclib or ribociclib for metastatic breast
cancer patients: Preliminary assessment of toxicity. Breast 46: 70-
74, 2019. PMID: 31100573. DOI: 10.1016/j.breast.2019.05.001

9 Kawamoto T, Shikama N and Sasai K: Severe acute radiation-
induced enterocolitis after combined palbociclib and palliative
radiotherapy treatment. Radiother Oncol 131: 240-241, 2019.
PMID: 30336956. DOI: 10.1016/j.radonc.2018.09.020

10 Lee CL, Oh P, Xu ES, Ma Y, Kim Y, Daniel AR and Kirsch DG:
Blocking cyclin-dependent kinase 4/6 during single dose versus
fractionated radiation therapy leads to opposite effects on acute
gastrointestinal toxicity in mice. Int J Radiat Oncol Biol Phys
102(5): 1569-1576, 2018. PMID: 30056081. DOI: 10.1016/
j.ijrobp.2018.07.192 

11 Chow E, Zeng L, Salvo N, Dennis K, Tsao M and Lutz S:
Update on the systematic review of palliative radiotherapy trials
for bone metastases. R Coll Radiol 24(2): 112-124, 2012. PMID:
22130630. DOI: 10.1016/j.clon.2011.11.004

Received July 5, 2020
Revised July 22, 2020
Accepted July 23, 2020

ANTICANCER RESEARCH 40: 5291-5294 (2020)

5294


