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Abstract

Paclitaxel, a chemotherapeutic agent, is routinely administered for the treatment of various
solid organ malignancies. In rare instances, patients receiving infusions of paclitaxel may pre-
sent with signs of an acute abdomen. Ischemia and necrosis of the bowel wall from chemo-
therapy-induced neutropenia and direct toxic effects of the drug have been implicated as the
cause. We present a case of necrotizing small and large bowel perforation in a patient with

breast cancer, 2 weeks after paclitaxel administration. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Chemotherapeutic agents are used to treat various malignancies. As these agents do not
differentiate between cancer cells and rapidly dividing normal human cells, systemic toxicity
is a frequent side effect [1]. A spectrum of gastrointestinal tract adverse events ranging from
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relatively benign nausea and vomiting to fatal fulminant enterocolitis and intestinal perfora-
tion have been reported secondary to chemotherapeutic drugs [2]. Cytotoxic chemotherapeu-
tic agents such as cytosine arabinoside, vinca alkaloids, doxorubicin [3], paclitaxel, docetaxel
[1, 4, 5], 5-fluorouracil, carboplatin, cisplatin [6], gemcitabine, and PEGylated interferon in
combination with ribavirin, amongst others, have been implicated in causing gastrointestinal
toxicity [7].

Gastrointestinal toxicities due to chemotherapy include secretory/osmotic diarrhea [2,
8], altered intestinal motility [9], gastrointestinal perforation especially with angiogenesis in-
hibitors [10], direct mucosal cell toxicity with microtubule inhibitors such as taxanes [11], and
decreased host defenses such as with immune check point modulators [12]. Neutropenic en-
terocolitis, ischemic colitis, and Clostridium difficile colitis have all been reported after high-
dose chemotherapy [13].

Neutropenic or necrotizing enterocolitis (NEC), known as typhlitis when the ileocecal re-
gion is involved, is the breakdown of gut mucosal integrity seen in patients with severe mye-
losuppression, causing transmural inflammation of the colon [14]. It is known to complicate
the treatment of various solid and hematological malignancies. Its pathogenesis involves im-
paired host immune defenses due to neutropenia and/or chemotherapy-induced direct mu-
cosal injury, predisposing the gut to pathogenic organisms [8].

Taxane group chemotherapeutic agents such as paclitaxel and docetaxel are known to
cause gastrointestinal toxicity, including NEC. Docetaxel is reported to be the more toxic of the
two [1]. Paclitaxel is a plant-based biosynthetic form of taxane that has been used in the treat-
ment of various solid organ malignancies including ovarian, breast, lung, and bladder [11].
Paclitaxel promotes microtubule assembly by enhancing the action of tubulin dimers, stabi-
lizing existing microtubules, and inhibiting their disassembly, thereby interfering with the late
G2 mitotic phase of the cell cycle. It distorts mitotic spindles, resulting in the breakage of chro-
mosomes, which prevents the cell from entering into further phases of the cell cycle and finally
leads to apoptosis [15]. A few cases of paclitaxel-induced bowel perforation have been re-
ported in the literature [11, 16-19].

We present a case of necrotizing small and large bowel perforation in a patient with
breast cancer 2 weeks after paclitaxel administration.

Case Report

A 79-year-old female with the medical comorbidities of hypertension, diabetes mellitus,
asthma, gastroesophageal reflux disease, osteoporosis, and depression was sent to the emer-
gency department from the oncology clinic for the evaluation of fever and hypotension. She
had been diagnosed with stage 2, triple-marker (estrogen/progesterone/HER2)-negative, in-
vasive ductal carcinoma of the right breast a year prior to presentation, and had undergone a
modified radical mastectomy with lymph node dissection 6 months earlier. Subsequently, she
had been receiving adjuvant chemotherapy with a DAC (doxifluridine/Adriamycin/cyclo-
phosphamide) regimen and weekly paclitaxel. She had already completed 11 cycles of the reg-
imen, with her last dose of paclitaxel administered 2 days prior to presentation.

Her cancer treatment course had been complicated by nausea, lethargy, loss of appetite,
and intermittent episodes of non-bloody diarrhea. Infectious etiologies such as C. difficile had
been ruled out, and the diarrhea along with the other symptoms were thought to be secondary
to the chemotherapeutic agents. She was taking loperamide and ondansetron in order to

I~
Karger<

688



Case Reports in Case Rep Gastroenterol 2020;14:687-694
DOI: 10.1159/000510131 © 2020 The Author(s). Published by S. Karger AG, Basel
GaStroenterOIOQy www.karger.com/crg

Shaikh et al.: Paclitaxel-Induced Bowel Perforation

control these symptoms. A few months ago, she had also received filgrastim for neutropenia
(absolute neutrophil count 1,100/uL), after which her white cell counts improved and the
neutropenia resolved (absolute neutrophil count 6,200/pL).

She was a lifelong smoker with a 20-pack-year smoking history and denied any alcohol or
illicit substance use. Her family history was remarkable for a daughter with breast cancer, also
on treatment. She had undergone a screening colonoscopy 2 years previously, revealing a tub-
ular adenoma and colonic diverticulosis.

On initial evaluation, she was febrile (temperature 100.5°F) and hypotensive (blood pres-
sure 86/55 mm Hg) with sinus tachycardia (heart rate 114 bpm) and tachypnea (respiratory
rate 22 breaths/min), necessitating management with intravenous fluids and broad-spectrum
antibiotics (intravenous vancomycin and piperacillin/tazobactam). Her initial physical exam-
ination was grossly normal, including normal mentation, a benign abdomen, and clear lungs
on auscultation. However, she had noticeable cachexia due to her underlying malignancy.

Her laboratory results revealed anemia (hemoglobin 8.9 g/dL) and neutropenia (absolute
neutrophil count 1,300/pL). She was stabilized and admitted to the oncology unit for further
management. She continued to receive chemotherapy as an inpatient, and her initial workup
to identify any source of infection, including cultures (blood and urine) and a chest X-ray, was
unrevealing. Two days later, the antibiotics were discontinued, and the patient was started on
treatment for asthma exacerbation with intravenous steroids. Over the next few days, she re-
mained in a stable condition and her steroids were transitioned to an oral tapered regimen.

On the 12th day of admission, she was transferred to the critical care unit as her general
medical condition suddenly deteriorated. She complained of a dry cough and diffuse ab-
dominal pain. On examination, she had a pale complexion and diffuse abdominal tenderness
to palpation, with guarding. A stat X-ray of the chest (Fig. 1) was obtained, on which she was
noted to have free intraperitoneal air under the right diaphragm. Subsequently, she under-
went computed tomography (CT) of the abdomen (Fig. 2), which demonstrated a prominent
amount of free intraperitoneal gas with an abnormal right colonic area of ill-defined soft tissue
morphology that was opined to be the site of visceral perforation. She was evaluated by the
surgical team and underwent emergent exploratory laparotomy.

Intraoperatively, a large perforation in the proximal transverse colon and hepatic flexure,
with nonviable tissue in the sigmoid colon, was noted. Other intraoperative findings included
multiple areas of patchy necrosis of the small intestine with perforation, and contamination
of the abdominal cavity with bile and feces. Her intraoperative course was complicated by
profound hypotension (systolic blood pressure 70 mm Hg) and blood loss. She required blood
and albumin transfusions, along with vasopressors and fluid support during the surgery. Due
to the extent of her disease and hemodynamic instability, resection was not attempted, and
eventually the abdominal wound was closed.

Her postoperative course saw a continued state of shock and multiorgan failure requiring
vasopressors and mechanical ventilator support. Further resuscitative measures were unsuc-
cessful, eventually leading to the patient’s demise less than a day after surgery.

Discussion
A novel form of paclitaxel, the nanoparticle-albumin bound, is a water-soluble, negatively

charged, stable variant that is said to be twice as potent [20]. However, albumin-bound
paclitaxel has also been reported to cause gastrointestinal complications, including intestinal
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perforation, ischemic colitis, and neutropenic colitis [20]. Common toxicities of paclitaxel
therapy include alopecia, neutropenia, hypotension, fever, hepatotoxicity, myalgia, and pe-
ripheral neuropathy [21]. NEC leading to bowel perforation as a toxicity has rarely been re-
ported [11, 22-25].

The etiology of NEC can be multifactorial, and includes drugs, infections, intramural hem-
orrhage, ischemia, and altered immune function. The pathogenesis of chemotherapy-induced
NEC involves direct mucosal injury and/or impaired host immune defenses due to neutro-
penia, predisposing the gut to pathogenic organisms [26]. Conditions impacting the immune
system, such as acquired immunodeficiency syndrome (AIDS), myelodysplastic syndromes,
solid organ and bone marrow transplantations, solid malignant tumors, and lymphomas,
amongst others, can all predispose patients to developing NEC [27, 28]. Signs and symptoms
compatible with NEC include abdominal pain, fever, diarrhea, abdominal distension, and
blood or mucus in the stool [27].

When secondary to chemotherapy, NEC is said to occur around 2 weeks after initiation
[14], corresponding to the neutrophil count nadir. It most commonly occurs in the right colon,
although it can manifest anywhere in the small or large bowel. CT scan findings include non-
specific wall thickening, edema, and pericolic fat stranding. Transmural necrosis and perfora-
tion are known to occur in severe cases [27]. Various bacterial and/or fungal organisms are
often seen infiltrating the bowel wall. Polymicrobial infection is frequent [29].

Structural abnormalities of the bowel, such as diverticulitis, previous surgeries, or infil-
trative tumors, heighten the risk of NEC following chemotherapy [14]. Administration of dex-
amethasone after paclitaxel therapy [30], tumor lysis syndrome [31], and neutropenia with
an absolute neutrophil count less than 1,000/mm?3 have all been implicated as risk factors for
NEC with subsequent bowel perforation [32]. Prior episodes of neutropenic enterocolitis also
appear to increase the risk of chemotherapy-induced NEC [33].

Endoscopy is relatively contraindicated in NEC; yet histological examination remains the
gold standard for its diagnosis. Endoscopic characteristics of NEC, obtained via colonoscopy
or sigmoidoscopy, include mucosal ulceration, edema, erosions, erythema, pseudomembrane,
nodularity, friability, and loss of vascular pattern [13]. Conservative treatment with antibiot-
ics, bland diet, hydration, and an effective pain treatment is favored for the treatment of neu-
tropenic enterocolitis [34], whereas surgical intervention is necessary in cases of fulminant
colitis and perforation [35].

Another proposed mechanism for bowel injury due to paclitaxel is its direct effect on the
gastrointestinal mucosa without observable neutropenia [1]. It is said to arrest cellular divi-
sion and promote intestinal cell death, which eventually leads to perforation. This was sug-
gested by Hruban et al. [32], who showed the presence of gastrointestinal mitotic arrest in
autopsy-derived specimens of the esophagus, stomach, small intestine, colon, liver, skin, bone
marrow, and testes following paclitaxel treatment.

Bowel perforation associated with chemotherapeutic agents is an uncommon presenta-
tion, but one with a high mortality rate of 48% when treated medically and of 21% when
treated surgically [36]. The incidence of paclitaxel-induced intestinal perforation is reported
as 2.5% and is associated with a high mortality rate of 57% [30]. Only a handful of cases have
been described in the literature. Seewaldt et al. [37] reported gastrointestinal necrosis with
an incidence of 2.3% amongst patients treated with paclitaxel for ovarian cancer. Rose and
Piver [18] alluded to colonic perforation in 3 patients undergoing paclitaxel-based chemother-

apy.
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Patients with bowel perforation can be asymptomatic or present with severe abdominal
pain with hemodynamic instability. An upright radiograph can detect free intraperitoneal air
under the diaphragm. CT scanning is the imaging modality of choice to detect the free air and
the site of perforation [38]. Inmediate hemodynamic resuscitation should be initiated with
intravenous fluids and prophylactic antibiotics, and prompt surgical consultation should be
obtained.
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Fig. 1. Chest X-ray demonstrating subdiaphragmatic areas of lucency over the right upper quadrant (ar-
rows), with apparent outlining of the left hepatic margin (asterisk) concerning for free intraperitoneal gas.
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Fig. 2. a CT of the abdomen and pelvis without contrast demonstrating free intraperitoneal air (arrows)
and an abnormal right colonic morphology with thickening in the region of the hepatic flexure (asterisk),
possibly the site of the perforation with adjacent free fluid. Also seen is a large left renal cyst (circle). b CT
of the abdomen and pelvis without contrast demonstrating a large air-fluid level in the left mid-abdomen
between bowel loops (asterisk). This may also be a site of perforation with a loculated collection. It is sur-
rounded by small bowel loops anteriorly, and the colon along its posterior margin, from which it appears

inseparable.
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