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Abstract

Introduction: Nivolumab is a fully human 1gG4 monoclonal antibody (moAb) against programmed cell death protein |,
approved for the treatment of over ten types of cancer. The use of this and other moAbs has augmented considerably in
recent years and this in turn has caused an increase of hypersensitivity reactions (HSR).

Case report: We present the case of a patient with metastatic renal cell cancer (RCC) who developed a grade 3 cyto-
kine release reaction (CRR) to nivolumab. The maintenance of the symptoms despite of the administration of sympto-
matic treatment and slowing down the infusion rate of nivolumab during the Ist and 2nd reaction required an allergy
evaluation of our patient.

Management and outcome: Skin testing to Nivolumab with negative results and baseline tryptase within the normal
range were observed during the allergy workout. A desensitization protocol with specific premedication was applied to
reintroduce the moAb, with no further issues. Moreover, a follow up of the patient in the oncology setting was done
showing disease stabilization.

Discussion: The CRR should be treated by desensitization, in contrast to infusion reactions. The diagnosis of CRR phe-
notype is based on the clinical presentation and recently, and elevation of IL-6 levels has been shown to be a useful bio-
marker along with negative skin testing. We can conclude that after a HSR and an appropriate allergy diagnosis of CRR,
nivolumab can be safely reintroduced by desensitization without reducing the target dose or the appropriate dilution
concentration.
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Case report

We present the case of a patient with metastatic renal cell
cancer (RCC) who developed a severe reaction to the
administration of Nivolumab.

A 52-year-old male was diagnosed with a localized RCC
and treated with a radical nephrectomy. Five months later a
systemic relapse was identified in a follow-up CT scan and
the patient started treatment with tyrosine kinase inhibitors
[TKIs] (sunitinib followed by pazopanib) with disease
control for 30 months. In July 2020, upon disease progres-
sion TKIs were discontinued and bi-weekly Nivolumab
started at 240 mg. First cycle was well tolerated but ten
minutes after starting the second infusion at 200 mL/h,
the patient presented with chills, shortness of breath, hypo-
tension and O, desaturation along with perioral cyanosis,
backache, dizziness, sweating, and pharyngeal discomfort.
Nivolumab infusion was stopped and 200 mg of

Table |I. Naranjo algorithm assessment.

Do Not
Question Yes No Know Score
I. Are there previous conclusive  +1 0 0 |
reports on this reaction?
2. Did the adverse event appear +2 —| 0 2

after the suspected drug was
administered?

3. Did the adverse eventimprove +|I 0 0 |
when the drug was
discontinued or a specific
antagonist was administered?

4. Did the adverse event reappear +2 —1 0 2
when the drug was
readministered?

5. Are there alternative causes -1 42 0 2
that could on their own have
caused the reaction?

6. Did the reaction reappear when -1 +| 0 0
a placebo was given?
7. Was the drug detected inblood +I 0 0 0

or other fluids in
concentrations known to be
toxic?
8. Was the reaction more severe  +1 0 O |
when the dose was increased or
less severe when the dose was
decreased?
9. Did the patient have a similar +l 0 O 0
reaction to the same or similar
drugs in any previous exposure?!
10. Was the adverse event +1 0 O |
confirmed by any objective
evidence!
Total Score: 10

hydrocortisone and 5 mg of dexchlorpheniramine were
administered. The reaction resolved and we introduced
Nivolumab at the same infusion rate, but 30 min later, the
patient presented with severe chills that required iv acet-
aminophen and sc pethidine. Once these symptoms resolved
the infusion was restarted at 66.66 mL/h, but a similar reac-
tion occurred. In this occasion intense treatment was needed,
40 mg methylprednisolone with 5 mg of dexchlorphenira-
mine followed by hydrocortisone 100 mg and iv acetamino-
phen were administered without symptoms resolution.
Finally, a second hydrocortisone bolus of 100 mg along
with 500 mL of 0.9% saline and support with three litre
oxygen flow was required to control the reaction. The infu-
sion was then restarted at half the previous rate (33.33 mL/
h) without further complications. A serum tryptase deter-
mined 60 min after the first symptoms was 6.66 ug/L. A
third nivolumab administration decreasing the infusion rate
to 66.66 mL/h was performed. After one hour, the patient
presented again with fever and intense general trembling,
treated with 100 mg of hydrocortisone, 5 mg of dexchlorphe-
niramine, 1 gr of iv acetaminophen and 40 mg of iv methyl-
prednisolone. He finished the treatment at 33.33 mL/h rate
without more incidences.

Three weeks after the first reaction a prick test and an
intradermal test to Nivolumab (at 1 mg/mL and 0.1 mg/
mL, respectively)* returned a negative result. Therefore, a
grade 3° cytokine release reaction (CRR) to nivolumab
was the diagnosis based on clinical presentation, Naranjo
algorithm assessment”; (Table 1) and negative results of
skin testing.

Management and outcome

A 3 bags/12 steps desensitization protocol with specific pre-
medication® was applied to reintroduce the moAb (Figure 1;
Supplementary Table 1). During the first desensitization, at
the final rate of 80 mL/h (3rd bag), the patient presented
only with chills that resolved after IV hydrocortisone, acet-
aminophen and dexchlorpheniramine and sc pethidine,
allowing full dose administration at 80 mL/h, adding IV
fluids. In the next cycle, the protocol was modified includ-
ing IV fluids during the 3rd bag’s infusion and a dose of
acetaminophen was administered before the O9th step
(Figure 1). The patient received full doses without any
breakthrough reaction during the desensitization.
Following another well tolerated cycle, the protocol was
progressively shortened to 2 bags/8 steps,* with good toler-
ance (Figure 1; Supplementary Table 2). There since the
patient has received five more cycles with no further
issues and disease stabilization.

Discussion

MoAD have become a cornerstone in cancer immunother-
apy. This type of treatments can induce immediate HSR
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Figure |. Timeline of patient’s reactions and desensitization to Nivolumab.

IgE and non-IgE-mediated reactions® and its reintroduction
should be based on the phenotype and the endotype of the
reactions experienced by the patient.’ Derived from the
cytokine release induced by moAb, two HSR phenotypes
are described: infusion reactions and CRR. which are self-
limited, less severe on repeated exposures and successfully
managed with premedications and lower infusion rate. The
diagnosis of CRR phenotype is based on the clinical presen-
tation and recently, and elevation of IL-6 levels has been
shown to be a useful biomarker along with negative skin
testing.” Unfortunately, IL-6 levels were not drawn in our
patient. The maintenance of the symptoms despite of the
administration of symptomatic treatment and slowing
down the infusion rate of nivolumab during the Ist and
2nd reaction suffered by our patient, shows that CRR
should be treated by desensitization, in contrast to infusion
reactions® as previous published data has shown.?

Recently, it has been shown that desensitization regu-
lates humoral and cellular immunity which may explain
why this procedure is useful to reintroduce a drug after a
non-IgE mediated reaction.® The concern about the effect-
iveness of administrating chemotherapy thought desensi-
tization protocol, has been assessed for platins®'®
however data with moAb is still missing. In our experience,
the patient has received five more doses in a safe manner
with no relevant progression of the disease.

Considering the stability of nivolumab, our desensitiza-
tion dilutions were never under 2 mg/mL."" Among the pre-
vious case reports published about HSR to nivolumab, only
two of them reported a successful management through
desensitization*'? including IgE mediated reactions and
CRR, respectively. However, the concentration of the dilu-
tions was lower than ours.

We can conclude that after a HSR and an appropriate
allergy diagnosis of CRR, nivolumab can be safely reintro-
duced by desensitization without reducing the target dose or
the appropriate dilution concentration. The tolerance of
each desensitization may be evaluated with the aim to pro-
gressively shorten the protocol and to tailor the premedica-
tion to the patient needs.
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