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ABSTRACT

It is essential to evaluate both the patient's prior conditions and the severity of the current clinical presentation when deciding
on BTZ toxicity management. It seems prudent to consider the permanent discontinuation of the drug in patients who have ex-
perienced at least grade 3 intestinal neuropathy and have structural abnormalities or other risk factors for intestinal perforation.

Trial Registration: NCT03710603

1 | Introduction

Bortezomib (BTZ) is a proteasome inhibitor that prevents the
breakdown of ubiquitinated proteins, causing their accumula-
tion in the cytosol, which leads to cell cycle arrest and apoptosis.
This drug was approved for the treatment of multiple myeloma
(MM) in 2003 [1, 2], and since then, it has become part of the
standard therapy for this disease, often in combination with
other medications.

Among the adverse reactions associated with BTZ treatment
are sensory neuropathy and autonomic nervous system (ANS)
impairment, apparently caused by disruptions in axonal trans-
port in microtubules, mitochondrial dysfunction, and oxidative
stress, which result in neuronal dysfunction [2, 3].

Damage to the ANS is responsible for orthostatic hypotension
and severe constipation with paralytic ileus experienced by some
patients. The frequency of this latter complication varies depend-
ing on the study, with it being described in up to 12% of patients

[4]. However, meta-analyses reduce its incidence to 3.2% [5].
Only one case of toxic megacolon that ultimately led to intestinal
perforation, possibly attributable to BTZ, has been reported [6].

We describe the case of a patient with MM without extramed-
ullary disease who presented with paralytic ileus complicated
by intestinal perforation in the context of therapy with daratu-
mumab, BTZ, lenalidomide, and dexamethasone (D-VRd). Here,
we report the first case of BTZ-induced intestinal perforation in
a patient with a history of diverticulosis.

2 | Case Presentation

2.1 | Case Presentation and Investigation

A 60-year-old male with a history of hypertension, paroxysmal
atrial fibrillation, gouty hyperuricemia, stage IIIb A3 chronic

kidney disease due to MM-related kidney disease, and colonic
diverticulosis without a prior history of diverticulitis.
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TABLE1 | D-VRd doses are scheduled according to the cycle received.

Cycle
Drug Dose 1 2 3 4
Daratumumab 1800mg sc +1+8+15+22 +1+8+15 +1+15 +1+15
Bortezomib 1.3mg/m? sc +1+4+8+11 +1+4+8+11 No
(2.73mg)
0.7mg/m? sc +1+4+8+11
(1.45mg)
Lenalidomide 5mg? po +1 to +21 +1 to+21 +1 to+21 +1 to+15
Dexamethasone 40mg po +1 to +4+ and
+9to +12
20mg po +1 to +4 and +1 to +4 and +1 to +4 and
+9to +12 +9 to +12 +9to +12

Abbreviations: po, oral; sc, subcutaneous.
2Dose adjusted for renal function.

FIGURE1 | Comparison between urgent contrast-enhanced abdominal CT scans performed during cycle 2 (A) and cycle 4 (B). The yellow arrows

in B indicate free air in the abdomen, consistent with intestinal perforation.

He was diagnosed with IgG Lambda Bence-Jones positive MM (R-
ISS stage: 3, R-ISS 3, and R2-ISS 3.5 with high-risk cytogenetics:
delTP53, t (4;14), hypodiploidy [58% del16q23/MAF and mono-
somy 13]) without associated amyloidosis. He was considered a
candidate for autologous peripheral hematopoietic stem cell trans-
plantation (APHSCT). He thus began induction therapy with the
quadruplet of D-VRd based on the results of the PERSEUS [7]. The
doses of the medications received are detailed in Table 1.

In the first cycle, the patient experienced a self-limiting grade 1
constipation episode for which he did not seek medical consul-
tation, and no treatment adjustment was necessary. The grad-
ing of neuropathy was performed according to the Common
Terminology Criteria for Adverse Events (CTCAE) Version 5.0
[8], as the BTZ technical data sheet is based on these criteria [9].

On day +14 of the second cycle, the patient visited the emergency
department, reporting grade 3 constipation and a subjective sen-
sation of loss of gastrointestinal motility. He had received BTZ
3days earlier. Physical examination revealed abdominal disten-
sion and mild tenderness on palpation without signs of peritoneal
irritation. An abdominal CT scan (Figure 1A) showed multiple

non-inflamed diverticula in the colonic frame and distension of
abdominal loops without signs of compromise. A nasogastric
tube was placed, and prokinetic treatment with metoclopramide
and erythromycin was initiated. After 3days of hospitalization,
the patient regained normal bowel movements and began toler-
ating oral intake, leading to his discharge.

Suspecting that the paralytic ileus was related to BTZ, the drug
was not administered in the third treatment cycle. After the res-
olution of constipation, it was reintroduced in the fourth cycle
with a reduced dose of 0.7 mg/m? (1.45mg).

On day +15 of the fourth cycle, the patient returned to the emer-
gency department with the same symptoms. Upon examination,
he presented generalized tenderness on palpation, abdominal
guarding, and absent bowel sounds. An urgent abdominal CT
scan (Figure 1B) was requested, revealing supra-and inframe-
socolic pneumoperitoneum with parietal discontinuity in the
sigmoid, attributable to perforation. These findings were asso-
ciated with significant inflammatory changes, fat stranding, a
small amount of partially collected free fluid, reactive colonic
wall thickening, and probable focal peritonitis (Figure 2).
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2.2 | Treatment

Upon these findings, the patient was transferred to the operat-
ing room. During the emergency surgery, a large inflammatory
phlegmon encompassing the sigmoid colon and loops of the
small intestine was identified. A difficult release revealed a per-
forated diverticulum at the rectosigmoid junction. A resection
of the affected area was performed, followed by a Hartmann's
colostomy with a rectal stump. The decision to perform a
Hartmann's procedure was preferred over primary repair since
it involved a left-sided colon perforation with significant inflam-
mation and peritonitis [10].

2.3 | Outcome and Follow-Up

After hospitalization and recovery from surgery, two additional
cycles of treatment were administered, but without BTZ, which
was permanently discontinued. After six cycles, the patient
achieved a stringent complete response and is now awaiting an
autologous peripheral blood stem cell transplant.

3 | Discussion

We suspect that the intestinal perforation was secondary to
BTZ, as the patient had a longstanding diagnosis of diverticulo-
sis without prior diverticulitis-related complications. The symp-
toms preceding the perforation during the fourth cycle closely
resembled those observed in the second cycle, both occurring
after a comparable latency period. Notably, these symptoms
were absent in the third cycle, when BTZ was not administered.

Bortezomib-induced neuropathy may have led to intestinal ob-
struction and increased intraluminal pressure in the sigmoid
colon. Combined with immunosuppression, this could have pre-
cipitated diverticulitis and, ultimately, sigmoid perforation.

In similar toxicity cases, the latency period for the onset of intes-
tinal complications following BTZ administration varied [6, 11];

FIGURE 2 | Abdominal CT scan performed during cycle 4. The yel-
low arrows indicate the discontinuity in the colonic wall at the sigmoid
level. The yellow stars highlight the fat stranding suggestive of sur-
rounding peritonitis.

however, it generally fell within a timeframe of 2-3weeks. Keating
et al. [11] reported two cases, one of which involved paralytic ileus
in a patient with kappa free-light chain MM, occurring 14days
post-treatment, closely resembling the case we describe.

Moreover, available reports suggest that toxicity does not necessar-
ily manifest during the first cycle. Waller et al. [12] described a case
of IgA MM in which the patient experienced a mild episode of in-
testinal ileus after the third cycle, managed on an outpatient basis,
followed by a more severe episode requiring hospitalization during
the fifth cycle. Similarly, Perfetti et al. [13] reported another case
of IgA MM presenting with paralytic ileus after the second cycle.

Based on phase II and phase III clinical trials [14, 15], the BTZ
technical data sheet recommends discontinuing the drug in
cases of neuropathy with moderate symptoms that limit instru-
mental activities of daily living (grade 2) along with pain or se-
vere symptoms that limit personal care activities (grade 3) [9].

However, in the absence of life-threatening neuropathy (grade
4), the reintroduction of BTZ at a dose of 0.7 mg/m? is recom-
mended, as was decided in the fourth cycle for our patient.

The management strategies employed in the published cases
were, however, heterogeneous. Focusing on grade 3 ileus: Waller
et al. opted for permanent discontinuation of BTZ [12], Mele
et al. [16] initially discontinued BTZ but later reintroduced it at
25% of the initial dose, and Keating et al. reduced the initial dose
from 1.3mg/m? to 1.0 mg/m? in both cases [11].

In the case reported by Bhalla et al. [6] which involved an ileus
of similar severity to that of our patient (grade 4 with associated
intestinal perforation), BTZ was permanently discontinued.

Keating et al. suggest that to reduce the risk of paralytic ileus in
patients with comorbidities such as renal insufficiency with glo-
merular filtration <30mg/mL, the BTZ dose should be reduced to
1 mg/m? from the beginning [11]. In parallel, Sousa-Amorim et al.
reported two cases of patients without MM who received BTZ as a
treatment for antibody-mediated rejection in kidney transplanta-
tion. In these cases, intestinal toxicity appeared earlier (during the
first cycle), leading to the permanent discontinuation of the drug
[17]. On several occasions, our patient had fluctuating glomerular
filtration, which had been below 30mg/mL.

We further propose that BTZ be definitively discontinued
in patients who have already presented with neuropathy in
the form of grade 3 constipation or intestinal ileus requiring
hospitalization, especially those with pre-existing risk fac-
tors for perforation, such as intestinal diverticulosis, which
could potentially evolve into diverticulitis due to abdominal
dysmotility.

4 | Conclusion

Management of complications associated with BTZ should con-
sider the patient's comorbidities and prior status. In cases of
gastrointestinal neuropathy, it may be prudent to discontinue
the drug if the patient develops severe neuropathy (grade 3 or
higher) and presents additional conditions that could contribute
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to serious complications, such as intestinal perforation, with an
individualized approach for each case.
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