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Everolimus (Afinitor) is an inhibitor of mammalian target of rapamycin. Polmacoxib (Acelex) is a nonsteroidal anti-in-
flammatory drug that belongs to the cyclooxygenase-2 (COX-2) inhibitor family and is mainly used for treatment of ar-
thritis. Intestinal perforation has not been reported previously as a complication of everolimus, and perforation of the 
lower intestinal tract caused by a selective COX-2 inhibitor is extremely rare. We present here a case of colon perforation 
that occurred after use of polmacoxib in a metastatic breast cancer patient who had been treated with everolimus for the 
preceding six months.

Keywords: Colon perforation; Everolimus; mTOR inhibitor; Polmacoxib, Nonsteroidal anti-inflammatory agents

INTRODUCTION

Colon perforation is one of the most serious adverse events of an-
ticancer therapy. However, there are few reports of colon perfora-
tion related to treatment of breast cancer. Everolimus (Afinitor) is 
an orally available inhibitor of mammalian target of rapamycin 
(mTOR) and has been approved in combination with exemestane 
for treatment of hormone-receptor-positive breast cancer after 
failure of treatment with nonsteroidal aromatase inhibitors [1]. 
Everolimus is generally well tolerated, and its most common side 
effects include stomatitis, rash, fatigue, hyperglycemia, hyperlip-
idemia, and myelosuppression. Most of these side effects are mild 
and resolve with interruption or reduction of dosage [2]. Intesti-
nal perforation has not been reported previously as a complica-
tion of everolimus.

Polmacoxib (Acelex) is a nonsteroidal anti-inflammatory drug 
(NSAID) used to treat osteoarthritis. Unlike other NSAIDs, pol-
macoxib has a dual mode of action: inhibition of cyclooxygen-
ase-2 (COX-2) and binding to carbonic anhydrase with high af-
finity. Therefore, polmacoxib has potential for use as a pain re-
liever with reduced gastrointestinal side effects compared with 
traditional NSAIDs for arthritis [3]. Lower intestine perforation 
caused by selective COX-2 inhibitors has been reported, but its 
incidence is extremely low. We present here a case of colon perfo-
ration that occurred after use of polmacoxib in a patient with 
metastatic breast cancer who had been treated with everolimus 
for the preceding 6 months.

CASE REPORT

A 66-year-old Korean woman who had been hospitalized in the 
orthopedic department developed acute-onset whole-abdominal 
pain following hematochezia. She had undergone a modified rad-
ical mastectomy with axillary lymph node dissection for right 
breast cancer (pT2N1M0, stage IIB) 5 years previous. The patient 
had received six cycles of adjuvant chemotherapy with CMF (cy-
clophosphamide 600 mg/m2, methotrexate 40 mg/m2, and fluoro-
uracil 600 mg/m2) regimen one month after breast surgery. Four 
years after surgery, bone metastasis was detected on the T8 verte-
bra. Three months after detection of this bone metastasis, the 
chemotherapy regimen was changed to everolimus (10 mg/day) 
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with an aromatase inhibitor. Seven months after changing this 
chemotherapy regimen, the patient received an arthrotomy of the 
left wrist because of seronegative rheumatoid arthritis and then 
began polmacoxib medication. Seventeen days after starting pol-
macoxib, the patient complained of acute-onset whole-abdominal 
pain following hematochezia.

The patient had no other underlying disease except breast can-
cer and seronegative rheumatoid arthritis. She had not received 
any radiotherapy or steroids and had no past history of chronic 
intestinal ailment. On physical examination, the patient appeared 
acutely ill. Her body temperature was 37.5°C, pulse rate was 87 
beats per minute, and blood pressure was 111/68 mmHg. Her ab-
domen was rigid and exhibited whole-abdomen tenderness and 
rebound tenderness. The maximal point of tenderness was the 
left upper quadrant. Rectal examination showed no active bleed-
ing or rectal mass. Laboratory tests showed increased leukocyte 
count 12.44 × 103/mm3 with neutrophilia, decreased hemoglobin 
count 9.9 g/dL, hematocrit level 29.8%, and platelet count 332 × 
103/mm3. Prothrombin time and international normalized ratio 
were prolonged at 14.5 and 1.36 seconds, respectively. An abdom-
inopelvic computed tomography (APCT) scan showed multiple 
wall defects in the descending colon with perilesional fat infiltra-
tion and pneumoperitoneum, suggesting multiple perforations of 
the descending colon (Fig. 1).

Emergency laparoscopic exploration was performed. Intraoper-
ative findings included diffuse inflammation and multiple abscess 
pockets in the mesocolon, severely inflamed left colon, and a 
gross perforation in the proximal descending colon measuring 2 
cm that was connected to the largest abscess pocket. A left hemi-
colectomy with abscess drainage and irrigation of the peritoneal 
cavity was performed using hand-assisted laparoscopy. The se-
verely inflamed left colon and perforation site were resected, and 
a transverse sigmoid anastomosis was created. The specimen ob-
tained during the operation showed multiple transmural ulcer-

ations adjacent to the gross perforation site (Fig. 2). There was no 
evidence of underlying gastrointestinal disease such as diverticuli-
tis or inflammatory bowel disease. Pathological evaluation of the 
specimen showed chronic active transmural inflammation, vas-
cular congestion, and acute serositis (Fig. 3).

After operation, the patient was treated with intravenous antibi-
otics for peritonitis, and all previous oral medications, including 
everolimus and polmacoxib, were discontinued. The patient’s ab-
dominal pain improved on postoperative day 1. However, on 
postoperative day 3, fresh red blood hematochezia without ab-
dominal pain started. Under suspicion of intraluminal bleeding at 
the anastomosis site, emergency sigmoidoscopy was performed, 
which showed that the anastomosis was clean and patent and 
multiple geographic ulcers existed in the remnant colon wall (Fig. 
4). Although the range of ulceration involved the whole colon, 
there was no sign of additional perforation, and we chose not to 
return the patient to the operating room immediately.

Considering the possibility of total colectomy, we observed this 
patient closely. On postoperative day 5, the hematochezia stopped 
spontaneously after conservative management. On postoperative 
day 8, follow-up APCT showed diffuse edematous wall thicken-
ing from the distal transverse colon to the rectosigmoid colon. 
Loculated fluid appeared in the lower abdomen, and percutane-
ous drainage was performed. There was no evidence of newly de-

Fig. 1. Abdominopelvic computed tomography scan showed multi-
ple wall defects of the descending colon with perilesional fat infiltra-
tion (A, yellow arrow) and pneumoperitoneum (B, perihapatic free 
air), suggesting multiple perforations of the descending colon. Fig. 2. Multiple ulcerations (yellow circles) in the delivered specimen.
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veloped colon perforation. The patient started an oral diet on 
postoperative day 13 and was discharged home on postoperative 
day 34. Colonoscopy was performed 6 months after the operation 
and showed that the colon ulceration had self-resolved, and the 
remainder of the colon was normal (Fig. 5).

This study was approved by the Institutional Review Board of 

the Kangbuk Samsung Hospital (No. 2019-05-024). Written in-
formed consent was waived.

DISCUSSION

Everolimus in combination with oral exemestane was approved 

Fig. 3. Pathologic evaluation of the specimen using H&E stain, showing chronic active transmural inflammation (A, B, D), vascular conges-
tion (C), and acute serositis (A).

Fig. 4. Emergency sigmoidoscopy showed multiple geographic ulcers (A) in the remnant colonic wall (B).
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for treatment of postmenopausal patients with hormone-recep-
tor-positive, human epidermal growth factor-2-negative advanced 
breast cancer that recurs or progresses during or after nonsteroi-
dal aromatase inhibitor treatment [4]. The efficacy of everolimus 
has been reported, but serious adverse events have also been re-
ported, including stomatitis, rash, fatigue, hyperglycemia, hyper-
lipidemia, and myelosuppression. There have been no reports of 
intestinal perforation caused by everolimus, although there are a 
few reports of intestinal perforation caused by other breast che-
motherapeutic agents. Some of the perforation cases related to 
breast cancer treatment may have been caused by metastasis [5].

Colon perforation caused by mTOR inhibitors is rare, has un-
known etiology, and may involve a complex mechanism. In 2006, 
Hugl et al. [6] reported colon perforation associated with leuko-
cytoclastic vasculitis (LCV) caused by sirolimus toxicity. In that 
study, multiple ulcers were noted in various places throughout the 
colon. Histology revealed nonspecific ulceration with atypical in-
flammatory changes within the wall and signs of vasculitis. The 
resected specimen obtained from our patient (Figs. 2 and 3) and 
the results of colonoscopy on postoperative day 5 (Fig. 4) are sim-
ilar to the findings of Hugl et al. [6].

LCV is a type of necrotizing vasculitis with segmental areas of 
transmural infiltration and disruption of the vessel architecture by 
neutrophils, accompanied by fibrinoid necrosis caused by auto-
immune disease, infection, or certain drugs [7]. LCV involves 
mainly mesenteric blood vessels and causes ischemic ulcers 
within the dependent colon segments, and colonoscopy biopsy 
cannot identify this process. LCV has been described primarily in 
the skin, but many patients present with systemic manifestations 
involving joints, kidneys, and the gastrointestinal tract. Sirolimus-
associated cutaneous LCV has been reported after kidney-pan-
creas and lung transplantation and in children [8-10]. Everolimus 
is a derivate of sirolimus, and we suggest that a similar mecha-

nism as that causing colon perforation might be involved.
The selective COX-2 inhibitor polmacoxib has been approved 

in Korea only for treatment of arthritis; this drug has similar effi-
cacy and cardiovascular safety to celecoxib, although no large-
scale safety studies have been performed [11]. Although the most 
frequent places for gastrointestinal toxicity of conventional 
NSAIDs are the stomach and proximal duodenum, toxicity is not 
necessarily confined to these areas but may also extend to the rest 
of the gastrointestinal tract, mid- to distal duodenum, small 
bowel, colon, and rectum. Selective COX-2 inhibitors have re-
duced risk of gastrointestinal toxicity compared with conventional 
NSAIDs, but risk is not absent [12].

We could not determine which agent—everolimus or polma-
coxib—was responsible for colon perforation in this patient. Most 
cases of NSAID-induced colopathy present a single ulcerative le-
sion, colon stricture, and diaphragm-like stricture. However, in 
our case, there were multiple perforated lesions and transmural 
ulcers. There were no strictures or diaphragm-like lesions upon 
colonoscopy. As a result, we thought colon perforation was more 
likely caused by LCV. Of course, the possibility of colon perfora-
tion caused by rheumatoid arthritis and NSAIDs cannot be ruled 
out. Furthermore, we should still consider the possibility that 
both drugs contributed or that the combined synergistic effect of 
the two drugs caused this complication.

In conclusion, although neither everolimus nor polmacoxib has 
been reported to cause perforation of the colon, the risk of colon 
perforation should be considered in patients using these medica-
tions.
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Fig. 5. Ulcerations of the colon wall self-resolved, and remnant colonic mucosa was normal in colonoscopy 6 months after surgery. (A) Sig-
moid colon which was severely ulcerated in the past, (B) anastomosis site.
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