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ABSTRACT
The treatment of ovarian cancer based on platinum analogs has taken on a new and additional importance in recent
years. The introduction of modern maintenance therapy — PARP inhibitors — has significantly prolonged the time
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this cancer. Sensitivity to platinum is a prerequisite for the efficacy of this therapy as well as patient eligibility for treat-
ment. Hypersensitivity issues can significantly limit access to this modern and effective maintenance therapy. Platinum
hypersensitivity usually occurs in subsequent lines of therapy and with subsequent cycles of treatment. Hypersensitivity
reactions cannot always be predicted, despite known risk factors. In order to maintain platinum-based treatment,

we can modify premedication modalities, but appropriate desensitization protocols seem to be most effective. This

article describes the most commonly used desensitization methods in patients with ovarian cancer and platinum
Oncology in Clinical Practice

DOI: 10.5603/0CP.2021.0037
Copyright © 2021 Via Medica
ISSN 2450-1654

¢-ISSN 24506478

hypersensitivity in a practical way, e.g., as they are used in the centers where the authors of this publication practice.
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Introduction ing treatment with these cytostatic agents. This can be

prevented by desensitization procedures, which allows

The change that has occurred in the treatment of ovar-
ian cancer in recent years is related to the introduction of
PARP inhibitors into its treatment. These drugs used as
maintenance treatment after first-line response and after
relapse significantly prolonged the time to progression
[1-4], and in the case of olaparib as maintenance treatment
after relapse, clinically meaningful prolonged lifetime [5].

The use of PARP inhibitors as maintenance treatment
requires a response to treatment with platinum derivatives.
Maintaining platinum treatment is particularly important
because of that. The fairly common phenomenon of
hypersensitivity to platinum often results in abandon-

the continuation of therapy and, in some ovarian cancer
patients, the inclusion of maintenance treatment with
PARP inhibitors.

Hypersensitivity to platinum compounds
— incidence and risk factors

Drug hypersensitivity reactions (DHRs) include all
drug reactions that clinically resemble allergic reac-
tions. They are difficult to predict, vary in severity, and
can be life-threatening to the patient, thus requiring
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a change in therapy. It is estimated that DHRs account
for 15% of all adverse drug reactions (ADRs) and af-
fect approximately 7% of the general population [6].
Hypersensitivity reactions are mostly caused by common
drugs (antibiotics and non-steroidal anti-inflammatory
drugs), but they can be caused by any drug [7].

Most commonly, among anticancer drugs, sensitiza-
tion reactions are caused mainly by platinum compounds
(cisplatin, carboplatin, oxaliplatin), taxanes (pacli-
taxel, docetaxel), L-asparaginase, epipodophyllotoxins
(teniposide, etoposide), monoclonal antibodies, procar-
bazine, and to a lesser extent, 6-mercaptopurine [7-11].

Carboplatin is estimated to cause approximately
0.73% of all reactions induced by intravenous chemo-
therapeutics and 50% of reactions induced by platinum
compounds [12]. Hypersenitivity reactions are found
in 1-44% of patients treated with carboplatin and in
5-20% of those treated with cisplatin [13]. The inci-
dence of hypersensitivity reactions to platinum com-
pounds administered in gynecologic oncology has been
no higher than in the treatment of other cancers [14].
Their incidence is also not dependent on the route of
administration [15, 16], but occurs more frequently
with combination therapy, especially in therapy that
is the gold standard for ovarian cancer treatment [17].

The CALYPSO trial found that hypersensitivity
reactions were more common in those receiving carbo-
platin with paclitaxel than in those receiving carboplatin
with doxorubicin (18.8% vs. 5.6%) [18, 19]. Another
study also showed higher incidence of hypersensitivity
reactions during carboplatin monotherapy than dur-
ing therapy with pegylated liposomal doxorubicin plus
carboplatin (30% vs. 0%) [17].

A characteristic feature of hypersensitivity reactions
to platinum compounds is that they occur only after ad-
ministering several therapy cycles (usually after 8 cycles in
the case of carboplatin), indicating the importance of the
overall amount of the drug that has been administered.
Reactions to carboplatin occur in less than 1% of those
receiving 1-5 cycles, in 6.5% receiving 6 cycles, in 27%
receiving 7 or more cycles, and in nearly 44% receiving
third-line therapy [20-24]. Similar observations were also
made during cisplatin therapy. Half of the hypersensitivity
reactions are of moderate to severe severity [21].

Risk factors for hypersensitivity reactions to plati-
num compounds include:

— age of less than 70 years [19];
— female sex [13];
— allergy to environmental factors or medications

[25, 26];

— severe atopic disease [27];
— mastocytosis [27];
— chronic respiratory and cardiovascular diseases

[27, 28];

— taking $-adrenergic blockers and angiotensin-con-

verting enzyme inhibitors [27, 28];

— receiving a single dose of carboplatin of more than

650 mg [24] or a total dose greater than 8000 mg [29];
— length of drug interruption (varying according to dif-

ferent authors: more than 12 months [30], 13 months

[24], or 2 years [26]). Schwartz et al. found, for exam-

ple, that the risk of a severe hypersensitivity reaction

during carboplatin administration was 47% when
the time elapsed between the last administration of
the drug in the first line of treatment and the first in

the second line was more than 24 months, and 6.5%

when it was less than 12 months [30].

The outcomes of studies evaluating the effect
BRCAI/2 gene mutation presence on hypersensitiv-
ity reactions to platinum compounds are conflicting
(Tab. 1 [29, 31-33]).

Mechanisms of hypersensitivity
reactions to platinum compounds

Both immune and non-immune mechanisms may
underlie hypersensitivity reactions to drugs, including
platinum compounds. The underlying factor in drug
allergy is recognition of drugs or their metabolites by
antibodies or activated T lymphocytes.

The second group includes, for example, reactions
caused by non-immune mast cell and basophil degranu-
lation or complement activation by drug [6].

Currently the most widely used hypersensitivity reac-
tion classification is based on the time of symptoms onset
as a main criteria. According to the classification, drug
hypersensitivity reactions are divided into immediate
and non-immediate reactions [6, 34-36] (Tab. 2).

CTCAE (Common Terminology Criteria for Ad-
verse Events), ver 5.0 [37] criteria are used to assess the
severity of hypersensitivity reactions (Tab. 3).

About half of the hypersensitivity reactions to plati-
num compounds are of moderate to severe severity, i.e.,
grade 2 to 3 according to the CTCAE. In a study by
Garcia et al. involving a group of 62 patients receiving
chemotherapy with platinum compounds, there were
11 grade 1 reactions (all in patients with mutations in

Table 1. Frequency of hypersensitivity reactions to platinum
compounds among patients with and without BRCA1/2
gene mutations

Study Patients with  Patients without
BRCA1/2 mutation the mutation
(%) n (%) n
Moon et al. [29] (79.3%) 29 (50%) 58
Altwerger et al. [30] (77.5%) 40 (39.2%) 51
Garcia et al. [28] (30.8%) 13 (44.9%) 49
Jerzak et al. [31] (5.4%) 37 (11%) 84
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Table 2. Types of drugs hypersensitivity reactions [6, 33-35]

Type of Time of occurrence Resistance Symptoms
reaction
Immediate  Within 1-6 hours of drug In the case of the allergic In 90% of patients: skin and mucosal symptoms (urticaria,
administration. mechanism, they are angioedema, conjunctivitis, rhinitis).
The faster a reaction develops, triggered by the presence In 40% of patients: bronchospasm.
the more severe the of specific IgE (type | In 30-35% of patients: defense of blood pressure.
symptoms according to Gell and Gastrointestinal symptoms (nausea, vomiting, diarrhea,
Coombs), formed upon abdominal pain) are also developed. The most serious
repeated exposure to symptom is anaphylactic shock: cardiovascular failure
a given drug that can lead to death. Mild reactions usually resolve with
administration of antihistamines and corticosteroids
Not More than an hour after the  Allergic reactions A variety of skin manifestations are most commonly
immediate  drug was administered are mediated by T found, such as maculopapular rashes, delayed urticaria,

lymphocytes

and persistent erythema. Organ manifestations such as
hepatitis, renal failure, interstitial lung disease, anemia,
neutropenia, and thrombocytopenia may also occur

Table 3. Classification of the severity of hypersensitivity reactions according to CTCAE

Grade Symptoms

1 Mild and transient; it is not necessary to discontinue the drug or institute additional therapy

2 Moderate intensity; the medication should be discontinued, but symptomatic treatment (e.g., antihistamines and
corticosteroids) results in rapid improvement (administered no longer than 24 hours)

3 Significant intensity, but not immediately life-threatening; symptoms do not resolve quickly enough after symptomatic
treatment or discontinuation of therapy or occur after temporary improvement. Hospitalization is recommended

4 Life-threatening. Immediate intervention is recommended

5 Death

BRCAI or BRCA?2 genes), 14 grade 2 reactions, and
16 grade 3 reactions (all in patients without mutations
in BRCAI or BRCA?2 genes) [29]. No grade 4 or 5 reac-
tions were reported in this study, but fatal cases have
been reported in the literature [38, 39].

Prevention of hypersensitivity reactions
to platinum compounds

Before administering platinum compounds, an
analysis of the patient’s risk of hypersensitivity reactions
should be performed, taking into account the factors
mentioned earlier. Special caution is recommended for
patients who are receiving the 8™ cycle of carboplatin
or the 2™ cycle for treatment of relapse.

Premedication with antihistamines and corticoster-
oids is not sufficient to prevent IgE-dependent hypersen-
sitivity reactions, and therefore it is not recommended
for standard administration before platinum compounds
[40-42]. Some authors suggest including such treatment
in patients who have already received 8 cycles of treat-
ment but have not yet experienced a hypersensitivity
reaction. One study also found that slower administra-
tion of carboplatin with premedication (3 hours instead

of the standard half an hour) significantly reduced the
rate of hypersensitivity reactions from 21% to 3.4% [43].

When a hypersensitivity reaction occurs, it is crucial
to recognize it as soon as possible and implement ap-
propriate management.

It is necessary to have a procedure in place for
dealing with hypersensitivity reactions and the equip-
ment necessary for resuscitation before administering
platinum compounds. Patients should also be advised
of the possibility of adverse reactions, and that they
should notify medical personnel as soon as possible if
they notice them [28].

Management in case of allergic
reaction

In case of allergic reaction, anti-allergic medications
(steroids, antihistamines) should be given and a slower
infusion of the cytostatic should be used (prolonged
from 30 minutes to 3 hours). In this situation, it is
sometimes possible to complete the entire scheduled
dose of cytostatic agent, but it is important to remember
that despite the use of additional drugs in premedica-
tion, there is still a high risk of sensitization. There

265



ONCOLOGY IN CLINICAL PRACTICE 2021, Vol. 17, No. 6

have been reports in the literature [13] that if a patient
receives 8 carboplatin infusions without complications,
premedication should be increased before the admin-
istering the next course in order to reduce the risk of
an allergic reaction.

Management of allergic reactions to
platinum compounds

If allergic reactions to carboplatin occur, one possi-
ble treatment modification is substitution with cisplatin.
Cross-reactivity between cytostatic agents has not been
proven, so in case of hypersensitivity to one of the plati-
num analogues, their replacement — carboplatin with
cisplatin or cisplatin with carboplatin — should always
be considered [11, 44].

A second possible scenario is to attempt to de-
sensitize the patient (desensitization). A carboplatin
desensitization procedure should be used if there is
a high risk of anaphylaxis. Carboplatin administration
in a desensitization procedure does not affect response
according to RECIST criteria [45].

In the situation of planned desensitization to car-
boplatin, an appropriate procedure should be sought
and then tailored to the circumstances of the given unit.

Contraindications to desensitization include [46]:
— patient fear and lack of consent;

— late sensitization reactions after carboplatin (more
than 24 hours);

— erythema multiforme;

— Stevens-Johnson syndrome;

One option for premedication in a desensitization
protocol is the administration of an oral steroid (dexa-
methasone) for several days prior to the protocol [21].

More than a dozen different carboplatin desensitiza-
tion procedures have been described in the literature,
with patient numbers ranging from 3 to 63. Different
desensitization options, divided into 4 to 12 stages,
were used in the presented procedures. Steroids, an-
tihistamines, and H2 blockers were suggested for each
procedure. Drug administration in desensitization was
started from a few days before cytostatic administration
to a few hours earlier and continued for a few days af-
terwards. The duration of cytostatic drug administration
varied from 2 hours to 2 days [13].

It is important to note that desensitization pro-
cedures are time-consuming, but a greater treatment
tolerance has been noted when cytostatic agents are
administered at lower levels and for longer periods
of time.

Making the decision to administer a cytostatic in
a desensitization procedure always involves assessing
the benefits and risks of the drug and informing the
patient of all the consequences of the desensitization
procedure, including the risk of anaphylaxis and even

death. The patient should give informed written consent
for foregoing the procedure.

Based on the literature presented at the Department
of Gynecologic Oncology at the University Hospital
of Lord’s Transfiguration in Poznan, a desensitization
protocol (Tab. 4) has been developed and is used in
patients with grade 3 and 4 allergic reaction (according
to the CTCAE v5.0) induced by carboplatin and cispl-
atin, for which platinum is an option according to the
ESMO-ESGO 2019 guidelines [47].

Desensitization procedure — proceedings

The patient is hospitalized for approximately
3—4 days depending on the desensitization regimen being
used. Before hospital admission, oral low-dose steroids
(methylprednisolone at 4 mg, prednisone at 5 mg, dexa-
methasone at 4 mg once daily) are considered for several
days, as well as antihistamines (clemastine, loratadine).

When a patient qualifies for chemotherapy, the
desensitization procedure is preceded by obtaining in-
formed written consent. On the day before carboplatin
administration, intravenous steroids (in our case, dexa-
methasone at 8 mg) and antihistamines and H2 blockers
are administered by oral or intravenous route.

When prescribing chemotherapy in a carboplatin
desensitization protocol, the total dose of carboplatin
is first calculated, usually 5-6 AUC. After calculating
the total dose, the total is divided into four parts that
will correspond to 4 bottles of carboplatin at increasing
concentrations. Bottle 1 contains the cytostatic agent
at a concentration of 0.1% of the calculated dose, bot-
tle 2 contains 1%, bottle 3 contains 10%, and bottle
4 contains the remaining 88.9% of the calculated dose
of carboplatin, respectively.

For example, with a calculated carboplatin dose of
700 mg, a prescription with the following doses is sent
to the cytostatic laboratory:

— Bottle 1 — 0.7 mg carboplatin;
— Bottle 2 — 7 mg carboplatin;

— Bottle 3 — 70 mg carboplatin;
— Bottle 4 — 622.3 mg carboplatin.

On the day of scheduled chemotherapy, premedica-
tion begins in the morning and the following agents are
administered:

— intravenous steroid;
— antihistamines such as loratadine, clemastine orally;
— and also H2 blockers in this case orally.

Administration of the first medication dose begins

approximately 30 minutes after premedication.

Requirements for medical staff
1. The resuscitation team or ICU should be notified

of a planned desensitization protocol with a high
risk of anaphylaxis before a carboplatin infusion is
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Table 4. Desensitization protocol used at the Department of Gynecological Oncology of University Hospital

of Lord's Transfiguration in Poznan
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Table 5. Effectiveness of using the desensitization procedure

Study Patients/ovarian Number of Procedures without Deaths during the
cancer n* protocols used n** any complications % procedure n
(n)
Lee et al. 2005 [45] 57/42 255 88.2 (225) 0
Castellas et al. 2008 [50] 98/ 65 413 67 (278) 0
Altweregr et al. 2017 [32] 129/109 788 96 (753) 1

*most patients were treated with platinum compounds; **depending on the number of stages (from 5 to 13) in a given protocol

started. The resuscitation team should be prepared

to provide rapid assistance as needed.

2. One nurse should be assigned to the patient for
whom the desensitization protocol is planned.

3. The physician should be present for the connection
and initial infusion of chemotherapy; he/she should
remain in constant contact with the nurse and pa-
tient, ready to respond immediately (known as direct
single-person supervision).

4. Both the physician and the nurse should be trained
to recognize early signs of an allergic reaction (e.g.,
the patient’s involuntary scratching of the neck)
to initiate anti-allergic treatment early enough.
The patient should be advised on the potential for

hypersensitivity reactions each time before starting an
infusion, during the desensitization procedure and the
need to notify medical personnel immediately if alarm-
ing symptoms occur. This is important because 96% of
the sensitization reactions observed during a desen-
sitization protocol are skin symptoms [46]. For safety
reasons and to ensure proper patient care during the
desensitization protocol, it is not advisable to run two
protocols at the same time on the unit.

The first three doses of the cytostatic should be
dissolved in 100-250 mL of solution. The volume
depends on the logistical ability of the nursing staff
to administer the medication at the scheduled time.
According to the experience from our unit, it is often
not possible to set the pump to a volume of 100 mL,
moreover it is difficult to transfuse 100 mL in 60 min-
utes. After several desensitization procedures, if there
are no contraindications to more intravenous fluids,
the first three concentrations are given in a volume
of 250 mL over 30 min, max. 60 min. The rate of
cytostatic agent administration is usually increased
every 15 minutes at each of the carboplatin concen-
trations. The last of the concentrations (88.9% of the
total dose) is dissolved in a volume of 500 mL with an
administration time of 60-180 minutes, with a recom-
mended increase in the rate of drug administration at
15 and 30 minutes of infusion. Premedication in the
form of steroids, anti-allergic drugs, and H2 blockers
is continued on the day the cytostatic infusion ends and
on the following day.

There are reports in the literature of possible causes
of some allergic reactions to carboplatin (redness, hot
flushes). These may be related to vasodilation resulting
from the sudden release of mediators such as prostaglan-
dins and leukotrienes. To reduce the risk of mast cell
activation, some centers recommend administering ace-
tylsalicylic acid at 325 mg orally and montelukast at 10 mg
orally once daily. These drugs are recommended from
the next course in the desensitization protocol, when
any sensitization reaction has occurred with the previous
administration. Medications are given for 2 days earlier
and on the day of cytostatic agent administration [48].

If a sensitization reaction occurs during administration
of a cytostatic at the three lowest concentrations, adminis-
tration of subsequent concentrations is not recommended,
as it is associated with a high risk of a serious sensitization
reaction. Likewise, if a grade 3 or 4 allergy (according to
CTCAE v5.0) occurs at any level of desensitization.

In situations where grade 1 or 2 sensitization oc-
curs during the administration of the last bottle of
chemotherapy (highest concentration) and symptoms
resolve rapidly after administration of anti-allergic
medications, the administration of the remainder of the
cytostatic agent may be considered, taking into account
the benefits and risks of continuation, and guided by the
patient’s attitude and concerns.

In patients who develop symptoms of severe hyper-
sensitivity to the drug, discontinuation is often necessary,
and reintroduction of the drug is associated with a risk of
developing anaphylactic shock and death [11]. The exact
mechanism of action in desensitization is unknown, but it
is thought that the process hyposensitizes mast cells and
inhibits both their immediate and delayed activation [49].

Effectiveness of desensitization
protocols

The effectiveness of desensitization protocols, e.g., for
platinum compounds, has been evaluated in several studies
as shown in Table 5. In all the cited studies, either no hyper-
sensitivity reaction or less severe hypersensitivity reactions,
compared to the original reaction, were observed when
desensitization protocols were used.
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Conclusions

Hypersensitivity to platinum compounds is a serious
clinical problem, not only because of the possibility of caus-
ing anaphylactic shock and death of the patient. Platinum
compounds are the primary medications used to treat some
cancers, including ovarian cancer. If such a treatment is dis-
continued due to hypersensitivity, the patient’s chances of
survival are greatly diminished. The exclusion of platinum
compounds from treatment also closes off the possibility
of using PARP inhibitors in maintenance therapy that
significantly extend disease-free time and overall survival.
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