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Brentuximab vedotin is a conjugate drug used mainly in Hodgkin lymphoma, systemic and
primary cutaneous anaplastic large cell lymphomas, and CD30-expressing peripheral
T-cell lymphoma. We report a unique case of acute pancreatitis associated with
brentuximab vedotin in a 17-year-old male patient suffering from classical Hodgkin
lymphoma. Diagnosed in 2020, the patient was classified to an intermediate
therapeutic group and disease’s grade was IIIAE. The patient was treated with
brentuximab vedotin and bendamustine in the third line. Two weeks after the drug
administration, the patient developed acute epigastric pain. Laboratory and radiological
findings confirmed the clinical suspicion of acute pancreatitis that was managed with
opioid pain medications, meropenem, parenteral nutrition, ondansetron and omeprazole.
This is the first case report of brentuximab vedotin-associated acute pancreatitis in the
pediatric patient reported in the literature to the best of our knowledge.
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INTRODUCTION

Hodgkin lymphoma (HL) is one of the most common neoplasms among adolescents [1]. Thanks to
advances in its treatment, a 5-year event-free survival rate exceeds 90% [2]. Adverse outcomes in the
remaining 10% of patients are related to various factors, including advanced stage of disease, bulky
disease, pleural and cardiac effusion [3–6]. In addition, male sex and initially slow response to
commencing cycles of chemotherapy are adverse prognostic factors [3, 7]. Global results of HL
treatment are excellent, yet refractory HL remains a therapeutic challenge. Due to the small
percentage of complex cases, a limited number of clinical trials focus on refractory Hodgkin
disease [2]. Moreover, another aspect that should be considered is the questionable ethics of clinical
trials conducted among pediatric patients. Some of the agents may have different pharmacokinetics
and side effects that may even affect a child’s development, hence reluctance to conduct such
trials [8].

In the pediatric population, the leading protocol used for the first-line treatment of Hodgkin
lymphoma was established by the European Network-Paediatric Hodgkin Lymphoma Study Group
(EuroNet-PHL) [2]. This trial’s strategy focuses on the restriction of radiation therapy by including
patients with Deauville scores 4 and 5 only and augmentation of chemotherapy intensity in
intermediate and advanced HL [2]. Second-line and further lines of treatment comprise various
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schemes of chemotherapy, which may be combined with
brentuximab vedotin (BV), nivolumab, or followed by
autologous hematopoietic cell transplantation [2].

Brentuximab vedotin is an anti-CD30 directed antibody-
drug conjugate to auristatin, initially used in adult patients with
HL and anaplastic large cell lymphoma, refractory and relapsed
[9, 10]. Now, its use is investigated among the pediatric
population in several clinical trials [11, 12]. The pivotal
study conducted by Locatelli et al. showed BV is an agent
able to reduce late toxicity and adverse events among pediatric
patients that stems from the administration of traditional
chemotherapy [12]. In addition, it proved to help lead to
autologous stem cell transplantation in these patients. The
most common adverse reactions include peripheral
neuropathy and neutropenia [11, 12]. While acute
pancreatitis has been described in a few case series and case
reports, all previously described patients were adults [13–15].
Brentuximab vedotin is the first agent that should be
considered while planning the treatment of R/R HL with any
novel agents [12]. The combination of brentuximab vedotin
and bendamustine was introduced after studies conducted by
Vinti et al. and McMillan et al. showed promising data for
pediatric patients with little data on severe toxicity [16, 17].

In this case report, we describe a 17-year-old male patient with
refractory Hodgkin lymphoma that was administered
brentuximab vedotin and bendamustine (B) in his 4th cycle of
treatment. He developed acute pancreatitis 2 weeks after the first
infusion of BV. We also review other BV-associated pancreatitis
case reports described in the literature, elucidate the possible
mechanism of this adverse event and present the consensus on
the treatment of AP in pediatric oncological patients.

CASE REPORT

A currently 17-year-old overweight male patient (1.79 m, 90 kg,
BMI 28.09) with a bulky (>200 ml) mediastinal tumor was
diagnosed with nodular sclerosis classical HL, IIIAE grade,
intermediate therapeutic group (TL-2) at the age of 16. Due to
life-threatening pressure of the mass and superior vena cava
syndrome, as well as venous thrombosis, the debulking operation
was performed. At first, steroid treatment was implemented.
Later, the patient was enrolled in the EuroNET-PHL-
C2 clinical trial [18]. The patient was administered OEPA
(vincristine sulfate 1.5 mg/m2, etoposide phosphate 125 mg/m2,
doxorubicin hydrochloride 40 mg/m2, prednisone 60 mg/m2)
chemotherapy. After two cycles, his group was changed to
advanced (TL-3) due to mass penetration into the spinal canal
in the thoracic Th2/Th3 segment, and he was qualified to
COPDAC (cyclophosphamide 600 mg/m2, vincristine sulfate
1.4 mg/m2, dacarbazine 250 mg/m2, prednisone 40 mg/m2).
Despite intensified chemotherapy regimen, an interim PET-CT
scan showed progression (Deauville 5). Therefore, treatment was
changed to IGEV (ifosfamide 2000 mg/m2, gemcitabine 800 mg/
m2, vinorelbine 20 mg/m2, prednisolone 100 mg/m2). Later,
brentuximab vedotin and bendamustine were introduced:
188.1 mg (90 mg/m2) bendamustine was administered twice

and there was one infusion of 162 mg (1.8 mg/kg)
brentuximab vedotin.

After 2 weeks from the first brentuximab vedotin
administration, the patient presented to the emergency
department with abdominal and back pain and vomiting.
Physical examination revealed tachycardia, abdominal
bloatedness, and disseminated pain in palpation of the whole
abdomen. In laboratory tests inflammatory reaction was observed
(CRP 5.32 mg%, leucocytes 17 990/mm3, neutrophils 15 870/
mm3) and levels of pancreatic enzymes were increased (amylase
1665 U/L, lipase 3853 U/L). Triglycerides levels were within
reference values—118 mg/dl and rose up to maximum of
170 mg/dl on the 10th day of hospitalization. Ultrasound
investigations revealed a slightly enlarged pancreas as
compared to age (head 1.9 cm, body 2.6 cm, tail 2.4 cm),
peripancreatic adipose tissue of increased echogenicity and
sign of free fluid in the peritoneal cavity. CT scan confirmed
the inflammatory reaction of tissues surrounding the pancreas.
The patient was administered pain medications - metamizole and
tramadol, fluid therapy, meropenem, ondansetron and
omeprazole. A gastric tube was also used. Due to the
increasing severity of pain, its treatment was changed to
morphine and nalbuphine. Parenteral feeding was introduced.
During the following days, there was a significant increase in
inflammatory parameters (maximum C-reactive protein 42 mg
%), and therefore, the antibiotic therapy was intensified. Gradual
clinical improvement of the patient and normalization of
pancreatic enzymes was observed. However, the patient
complained of strengthening symptoms resulting from the
underlying Hodgkin lymphoma. The increase of inflammatory
markers was also observed. Chest CT confirmed the progression
of the disease and the rise in tumors’ infiltration. Oral steroid
therapy was introduced and DHAP (cytarabine 2000 mg/m2,
cisplatin 100 mg/m2, dexamethasone 40 mg/m2) chemotherapy
regimen was planned. It was followed without any severe side-
effects, except transient increase of transaminase level. The
patient is still being treated with a DHAP regimen with a
non-satisfactory result. It is planned he will be given
nivolumab as the last-chance treatment and followed by
autologous hematopoietic stem cell transplantation. Illustration
of chemotherapy sequence is shown in Figure 1.

DISCUSSION

Despite an excellent overall prognosis, refractory HL still poses a
therapeutic challenge. The optimal therapy in R/R Hodgkin
disease in pediatric patients has not been established due to
the scarcity of data and lack of randomized trials that could
compare possible approaches and their effectiveness. It is
unknown whether standard-dose chemotherapy is better than
high dose chemotherapy followed by autologous stem cell
transplant; only small cohort national trials show that high
dose chemotherapy is usually not needed [2]. EuroNet
Pediatric Hodgkin Lymphoma group has thus issued
guidelines on approaching refractory HL considering new
possible therapies that include brentuximab vedotin. The panel
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also considers the stratification of patients into three subgroups
depending on the time of relapse and previous treatment. The
described patient qualifies to the high-risk group that includes
patients that failed to achieve remission in PET-CT after two lines
of salvage standard-dose therapy. Such patients are candidates for
treatment with conventional high dose chemotherapy,
autologous stem cell transplantation and additional therapies,
i.e., biological drugs or experimental strategies.

The use of BV-B (brentuximab vedotin and bendamustine)
has proved to have a non-dangerous safety profile. The use of
these agents provokes a long-lasting response to the treatment
and is a bridge to autologous stem cell transplantation in the
future, providing the possibility of stem cell mobilization [2].

It is worth mentioning that the patient is overweight (BMI
28.09) and the dose of brentuximab vedotin is weight-dependent.
The required dosage of BV for patients from 12 years old
weighing between 50 and 100 kg is 1.8 mg/kg every 3 weeks or
1.2 mg/kg every 2 weeks. However, in younger children [19],
treatment results were worse using these doses. Suri et al.
elucidated in their pharmacokinetics analysis that the
recommended dose suitable for all the patients (up to 100 kg)
is 71.5 mg/m2 every 3 weeks and 47.7 mg/m2 every 2 weeks and it
provides the same concentrations of the drug (AUC, area under
curve). In the case of our patient, the calculated dose would
therefore be 148.7 mg, which is a slightly smaller dose than the
one calculated based on the patient’s weight. Nevertheless,
statistical correlation between the dose of BV and acute
pancreatitis or different adverse events has not been proven in
literature yet. In the case of our patient, it is essential to keep in
mind that high body mass index and adiposity increase the risk of
AP and being overweight is a negative prognostic factor of AP
severity [20–23].

LITERATURE REVIEW

Other BV-Induced Pancreatitis Cases
Described in the Literature
Almost one-fifth of the BV patients present abdominal pain,
which raises the question of whether BV-induced pancreatitis is
underdiagnosed or truly rare. So far, only a few cases of
brentuximab vedotin induced pancreatitis in patients with HL
have been reported in the literature, of which two were fatal, but
none of them occurred in the pediatric population. One fatal
pancreatitis was reported at the beginning of the clinical trial

(NCT01476410) [24], which led to the exclusion of patients with
a history of AP. Then one patient without such history developed
this toxicity. Urru et al. reported the first known case of BV-
induced pancreatitis in a Hodgkin lymphoma patient [14]. Even
though the patient developed symptoms of acute pancreatitis a
few days after the second infusion of the drug, which differs,
symptoms and clinical outcome were similar to our case and
following case reports. Gandhi et al. describe a case series of
8 patients with acute pancreatitis that emerged in a median time
of 26 days after the first exposure to brentuximab vedotin and
12 days after its recent administration [15]. Maradana et al.
reported severe hypertriglyceridemia-induced acute pancreatitis
2 weeks after the first brentuximab treatment in a patient with
T-cell skin lymphoma [13]. As mentioned earlier, BV is also
useful in the treatment of CD30+ ALCL [12]. Chen et al. describe
the first case of fatal pancreatitis on the 13th day in a patient
suffering from ALCL [25]. All the reported cases of BV-induced
pancreatitis are listed in Table 1. Interestingly, there is a case of
polatuzumab-vedotin-piiq-induced pancreatitis reported in
literature. No previous pancreas-related adverse events were
reported during clinical trials with this agent [26].

The vast majority of BV-induced AP cases are revealed after
the first and second administration of the agent. In our case, the
patient developed acute pancreatitis after 2 weeks from first and
only brentuximab vedotin intake, which is consistent with
previous reports. Three patients continued BV intake, 2 of
which did without any adverse events and one of the patients
developed pancreatitis again after three other infusions. This data
is too scarce to say whether the administration of BV should be
discontinued in all the cases or can be resumed with a benefit for
the patient. For now, its readministration should be discouraged.
Our patient had no chance to profit from this treatment as one
cycle of BV proves too little to objectively assess its impact.

Patomechanism of BV-Induced Pancreatitis
The cause of BV-induced pancreatitis is still uncertain.
Nevertheless, another case report suggests targeting variable
low-level CD30 in the pancreas due to higher expression of in
patients than in mouse immunoglobulin controls [15]. Also,
other considered mechanisms of this adverse effect are
circulating unconjugated monomethylauristatin E or the
occurrence of isolated CD30-positive malignant cells in the
pancreas [15]. Host-dependent reasons are also considered,
such as predisposing genetic variants, which the best described
are PRSS1, CTRC, SPINK1, CFTR [27].

FIGURE 1 | The sequence and number of chemotherapy regimens administered.
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Acute Pancreatitis as a Side Effect of Drugs
Used in Pediatric Oncology
Acute pancreatitis may be caused by various drugs, also those
used in pediatric oncology. However, diagnosis of drug-induced
AP is often unclear and based only on clinical suspicion rather
than evidence. In addition, many case reports do not exclude
more common reasons for AP, such as gallstones, alcohol,
hypertriglyceridemia, which makes it a real challenge to find
the actual frequency of drug-associated pancreatitis [28].

In pediatric oncology, steroids, antibiotics such as tetracyclines
and trimethoprim/sulfamethoxazole, asparaginase and
mercaptopurine are associated with drug-induced AP [29].
The most widely known drug to cause AP is asparaginase,
with the first case reported in the 1970s and one of the most
important reasons to stop this drug [29, 30]. The evolution of
asparaginase treatment and its new generations was crucial in
improving the treatment results [31]. Approximately 2–18% of
patients administered with asparaginase are affected by that side
reaction [31]. Pathophysiology is yet unknown but is probably
related to the mechanism of action of this drug. Asparaginase
depletes external sources of asparagine, which is detrimental for
lymphoblasts and affects organs with high protein expenditure
like the pancreas [30]. The risk of AP is independent from dose or
route of administration [30]. Another critical factor is the
concomitant use of steroids, especially dexamethasone [32].

Possibly important risk factors are age, concurrent therapy
with other anticancer drugs, some genetic variants and
hypertriglyceridemia [30]. Asparaginase therapy may be
reintroduced only when amylase or lipase is mildly elevated
and the patient presents no clinical symptoms [30].
Nevertheless, more than 60% of re-exposed patients may have
a relapse [33]. Compared to brentuximab vedotin, clinical
symptoms, diagnostics methods and general outcomes are
similar to those in generally healthy children [29]. However,
immunodeficiency should be kept in mind and the adverse effects
of other oncological drugs.

Bortezomib is another drug used in reinduction therapy of
ALL in children that have been described to provoke acute
pancreatitis [34]. Its mechanism of action is based on a
reversible inhibition of proteasome subunit 26s, thereby

inhibiting its chymotrypsin activity. However, this side effect is
rare, occurring in 0,1–2% of cases [35]. The mechanism of
inflammation is still unknown, but direct drug toxicity or
allergic and immunological causes are considered [35].
Elevation of pancreatic enzymes is observed chiefly a few days
after drug administration. It is possible to continue bortezomib
therapy [35].

AP should also be considered an adverse effect of
mercaptopurine; however, its frequency depends on the treated
disease. For example, in inflammatory bowel disease patients,
mercaptopurine-associated AP is a well-described complication
of treatment, occurring in 2–6% of cases [36]. When it comes to
hematological diseases, fewer reports can be found. Nevertheless,
there are described cases in acute lymphoblastic leukemia [37].

Also, cytarabine may induce AP. Very few papers report that
side effect in acute myeloblastic leukemia [38]. Therefore, the
mechanism is not found, but previous exposure to asparaginase is
considered.

AP may also be concerning in the stem cell transplantation
scenario as it may be caused by tacrolimus or cyclosporine [39].
Very few case reports can be found with tacrolimus-associated
AP, most of them after solid organ transplantation [40]. The
majority of them reported high or very high concentrations of
tacrolimus and cyclosporine was implemented instead [40].

Treatment of Pancreatitis in Pediatric
Oncological Patients
Management of AP in leukemia/lymphoma patients should be
more intensive than in less complicated cases. Due to the poorer
oncological outcome after canceling the drug, it is imperative to
assure whether there is pancreatitis, its severity and therefore a
need to stop the treatment. In an asymptomatic course, when
only enzymes are elevated (chemical pancreatitis), it is possible to
continue drug administration [41].

Pharmacotherapy of AP remains a controversial topic and the
use of antibiotics, protease inhibitors and octreotide are widely
discussed. Prophylactic use of antibiotics is generally discouraged
until infected necrosis is proved [42]. However, even in the case of
acute necrotizing pancreatitis, the data is inconsistent. Two
controlled, double-blind studies and one meta-analysis show

TABLE 1 | The summary of all reported cases of pancreatitis associated with brentuximab vedotin treatment.

Sex of the
patient

Age Disease Cycle Outcome References

1 F 65 HL 2 Grade 5, death [24]
2 F 34 HL 1 5 [15]
3 M 23 HL 2, 5 4
4 M 52 HL 2 3
5 F 25 HL 3 3
6 F 63 ALCL 1 3
7 M 51 HL 1 3
8 M 38 HL 1 3
9 M 32 ALCL 1 Grade 5, death [25]
10 M 38 cutaneous gamma/delta T-cell lymphoma 1 Good; continuation of BV treatment [13]
11 M 65 HL 2 Grade 3, continuation of BV treatment [14]
12 M 17 HL 1 Good outcome, change of regimen This case report
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no benefit of antibiotics therapy, while two separate meta-
analyses concluded that the patients with proven pancreatic
necrosis should receive either imipenem or meropenem
prophylaxis [29, 43, 44, 45].

On the other hand, when l-asparaginase induced AP is
concerned, authors suggest using broad-spectrum antibiotics,
especially imipenem or meropenem [46]. This approach is
seen in adult ALL patients as well, with recognition of no
clear evidence that antibiotics prevent the development of
sepsis or other complications [47].

All authors agree that supportive care is crucial [29]. Fluid
therapy, proper nutrition and pain management are
undoubtedly critical. Patient monitoring (cardiovascular,
pulmonary and renal parameters) is essential to determine
AP complications quickly.

Other Rare Complications and Toxicities
Associated With Brentuximab Vedotin
BV may cause many more or less serious side effects, apart from
AP, such as peripheral neuropathy, nausea, fatigue, neutropenia,
diarrhea, pyrexia, vomiting, arthralgia, pruritus, myalgia [48].

The most fatal and rare toxicity is progressive multifocal
leukoencephalopathy (PML) caused by JC infection [49]. To
the best of our knowledge, nine cases have been reported so far
and at least six of them are lethal [49]. PML is often a fatal
disease caused by the reactivation of JCV. Currently, it is
associated with HIV infection, yet less known is the fact
that before the spread of HIV, patients with
lymphoproliferative disorders were ones who mostly
suffered from PML [49]. The disease is associated with
chemotherapy, immunosuppressive medications as well as
monoclonal antibodies, including natalizumab, rituximab
and brentuximab vedotin [49]. The most common
symptoms of PML are motor weakness, gait abnormality,
sensory loss, speech disorders and visual abnormalities [50].
Product monograph of brentuximab vedotin accentuates the
importance of symptom monitoring and proper diagnostics as
soon as they emerge [51]. Drugs should be stopped in PML
patients and are contraindicated for patients who have had
PML [51].

CONCLUSION

It should be kept in mind that any epigastric pain in a patient that
intakes brentuximab vedotin should be closely diagnosed as it may
be a symptomof acute pancreatitis.While this drug is characterized
by an overall safe profile and proves to be very efficient in treating
refractory Hodgkin disease, acute pancreatitis is a severe adverse
reaction, which requires immediate, adequate treatment and may
lead to further complications. The direct link between BV and
acute pancreatitis cannot be proved. Nonetheless, based on
previous case reports, we wish to highlight such possibility and
report such association in the pediatric patient.
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