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Abstract

Patients with non-small cell lung cancer (NSCLC) who have received more
than one cycle of platinum-based chemotherapy in their lifetime may be at
risk of hypersensitivity. The overall incidence of hypersensitivity to carbopla-
tin ranges from 1% to 27% and that of hypersensitivity to carboplatin is be-
tween 5% and 20%. However, the actual incidence of cross-reactivity between
platinum salts has not yet been known. In this paper, we reported a case of a
39-year-old man with advanced non-small cell lung cancer, who had cisplatin
anaphylaxis after having had carboplatin hypersensitivity at the previous cycle.
The anaphylactic reaction was managed successfully with adrenaline, corti-
costeroids, antihistamines, oxygen mask and isotonic fluid support. No fur-
ther reactions were observed and after that he stopped the platinum regimen.
This case illustrates that NSCLC patients may experience hypersensitive and
cross-reactivity to both carboplatin and cisplatin. It is important to be aware
of the possibility of anaphylaxis so that appropriate premedication or effective
treatment can be promptly instituted.

Keywords
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1. Introduction

Worldwide, lung cancer remains the leading cause of cancer death, with an es-
timated 1.8 million deaths (18%) in 2020 [1]. Although the disease can be alle-

viated with comprehensive treatment, recurrence still appears in most patients
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with advanced-stage disease. Recently, targeted therapy and immunotherapy have
changed the treatment landscape of non-small cell lung cancer (NSLCL). How-
ever, platinum-based chemotherapy is still the standard treatment for most pa-
tients with recurrent or advanced NSCLC [2].

Carboplatin and cisplatin have been shown to be effective chemotherapeutics
and can be used to treat many solid tumors. Both carboplatin and cisplatin are
platinum complexes, exerting their anticancer properties via the formation of
DNA adducts that inhibit the replication and cause apoptosis [3]. The wide-
spread use of platinum compounds in chemotherapy has led to the significantly
increased incidence of hypersensitivity reactions [4]. Generally, hypersensitive
reactions to carboplatin occur only after the patient has undergone several treat-
ment cycles. In the first five cycles, the overall risk is less than 1% [5]; it increases
sharply to 6.5% by the sixth cycle and has been reported up to 27% in patients
having received more than seven cycles [6]. The rate of hypersensitivity to cis-
platin is similar to that of carboplatin. It is between 5% and 20% and increases
with concomitant radiation [7]. Symptoms of platinum hypersensitivity can ap-
pear acutely during the infusion or within a few minutes, hours, or days after the
infusion [8]. Common symptoms include rash, flushing, abdominal cramps, itc-
hiness and back pain [4]. Severe anaphylaxis is rarely observed, mainly reported
in individual case reports, with the majority of cases are among ovarian cancer
patients [9] [10], while very few cases are in lung cancer patients. Here, with the
patient’s consent, we report a case of hypersensitivity and cross-reactivity to cis-
platin and carboplatin in a patient with stage IIIb NSCLC. Through presenting
this case report, we hope to raise doctors’ and nurses’ awareness on the possibil-

ity of platinum hypersensitivity in the lung cancer patients.

2. Case Presentation

The patient is a 39-year-old male with a past medical history of stage IIIB
(T3N2MO0) NSCLC (adenocarcinoma), who was treated with left lower lobe lo-
bectomy with R2 resection in March 2016. FISH analysis identified that he has
an ALK rearrangement.

He was received concurrent chemo-radiation including pemetrexed (500 mg/m?),
carboplatin (AUC5) given in 4 cycles, and chest irradiation (60 Gy) at the time
of diagnosis. In June 2019, the patient’s local recurrence was found with a left
lung lesion measuring 3 centimeters in diameter. He then was treated with cri-
zotinib for 2 cycles, and afterward the disease has progressed. He had no re-
ported history of food or medication allergies.

In December 2019, the patient was hospitalized with cough, breath shortness
and tightness of chest. Chest CT revealed: a centrally located tumor with the di-
mension of 12 x 50 mm having invasive adhesion in hilum and pleura (mostly
mediastinal pleura) (as shown in Figure 1); there were some well-defined pul-
monary nodules sized 3 - 5 mm in the rest of lung parenchyma, and a small vo-

lume of pleural fluid, about 10 mm in thickness; lower jugular nodes and left

DOI: 10.4236/crcm.2021.1010037

296 Case Reports in Clinical Medicine


https://doi.org/10.4236/crcm.2021.1010037

C.T.N. Dieu et al.

»

Kol ]EII
4 J0n)
llo:h o)) o
FOV S0 Otm,
Omm/SS 00 T375%
X ‘

BEN
NGUYEN GLANG S0 39T
M
1911052982 !

x M52 2 leen)
3 Scm
CHST/S540
Mag=114
FL
ROT

.
.
.
.
.
»
»
b4
.
.
.
.
.
.
.
.
.
.
.
N
.
.
'
N
'
.
.

»

kY 1300
h mikl?
» Nosse [aex TR

s SFOV 50 Oce
1uiimm 5 Sm‘

01 56

Figure 1. Chest CT result in Dec 2019.

supraclavicular lymph nodes were 6 mm in diameter. Periaortic lymph nodes
were 8 mm in diameter.

The levels of the significant serum tumor markers, including carcinoembryo-
nic antigen and circulating cytokeratin 19 fragments (CYFRA21-1) were 4.2
ng/mL and 3.6 ng/mL, respectively. The patient was clinically diagnosed with
recurrent lung cancer, pleural metastases and supraclavicular metastases.

He then began treatment with intravenous carboplatin (AUCS5) and peme-
trexed (500 mg/m?), the cycle of chemotherapy was 21 days. He had partial re-
sponse after 2 cycles of treatment.

During the third cycle of this chemotherapy regimen, he received pemetrexed
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for over 20 minutes, and then, 30 minutes later, carboplatin. Five minutes after
starting the carboplatin infusion (his seventh lifetime exposure to carboplatin),
the patient reported warm feeling in his face, itchy back and hands, nausea and
vomit, followed by chest pressure, breathing difficulty and anxiety. Vital signs at
the time of symptom onset were:

- Temperature: 36.5 degrees C.

- Blood pressure: 80/40 mmHg.

- Pulse: 44 bpm.

- Pulse oxygenation: 84% in room air.

Intervention: The carboplatin infusion was stopped. We initiated treatment
immediately with 0.5 ml of adrenaline 1 mg/ml (1:1000), hydration (normal sa-
line 1 L in 1 hour), oxygen mask 5 L/min, diphenhydramine 25 mg and methyl-
prednisolone 40 mg.

His symptoms had been ultimately resolved without further intervention, and
vital signs recorded 20 minutes after intravenous steroid administration were
stable with blood pressure of 103/74 mmHg, oxygen saturation of 91% and pulse
rate of 110 bpm. Carboplatin had been removed from further cycles of chemo-
therapy.

In the next (4th) cycle, carboplatin was replaced by cisplatin 75 mg/m’. Anti-
histamines and steroids were injected 1 hour before administration of cisplatin.
However, he experienced severe hypersensitivity reaction again. Five minutes
after cisplatin infusion, he suddenly had swollen tongue and face, sweating, ab-
dominal cramps, nausea, shortness of breath and dizziness. His oral temperature
was 36.3 degrees C, pulse rate was 70 bpm and blood pressure was 69/46 mmHg.
The initial oxygen saturation was 80% (in room air).

The immediate intervention was implemented as following:

- The cisplatin infusion was stopped.

- Adrenaline 1 mg/Iml (0.5 ml) was injected intramuscularly twice at 5-minute
intervals.

- Normal saline (1 L) was rapidly administered, plus, the patient received intra-
venous diphenhydramine 25 mg, methylprednisolone 80 mg and oxygen mask
7 L/min.

- Adrenaline 1 mg/1ml (0.5 ml) was injected intramuscularly twice at 5-minute
interval.

After 40 minutes, BP and SpO, increased to 113/70 mmHg and 97%, respec-
tively, his symptoms subsided gradually and no further reactions were observed.

The patient was followed up closely for 24 hours after the onset of symptoms
and then discharged with stable vital signs. After that, he stopped the platinum
regimen and received ceritinib 450 mg per day. We continue measuring his CEA
and monitoring his treatment response through chest CT scan and brain MRI
every 3 months. At present (September 2021), the patient’s overall status is sta-
ble: vital signs within normal limit, ECOG-PS score of 0, no cough, no dyspnea

andhaving partial response to ceritinib.
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3. Discussion

Delayed hypersensitive reactions to carboplatin are relatively common in pa-
tients who have previously received those drugs. In a study conducted by Mor-
gan et al, among 34 patients with relapsed ovarian cancer who were given second
and third cycles of carboplatin, as many as 15 (44%) of them, developed post-
relapsed hypersensitivity [11]. Sugimoto ef al reported that patients with car-
boplatin-free interval >13 months had a 22-fold increased risk of hypersensitivi-
ty and that a maximum dose/body of carboplatin > 650 mg is also an indepen-
dent risk factor [12].

Our patient had received totally 7 cycles of carboplatin during the course of
his treatment. He was given additional medication after a long platinum-free in-
terval of more than 3 years that might increase the risk. The patient’ symptoms
developed very quickly, within a few minutes after starting carboplatin infusion.
The initial symptoms were itchy back and hands, nausea, followed by respiratory
symptoms and hypotension. These symptoms were largely consistent with type 1
hypersensitivity reaction, an IgE-mediated hypersensitivity that associates with
repeated exposure to the agent. IgE bound to tissue mast cells and basophils in
peripheral blood, causing the release of histamines, leukotrienes and prostaglan-
dins, leading to telangiectasia and rapid smooth muscle contraction. This causes
rash, flushing, and itchiness [13]. More severe reactions are bronchospasm, ta-
chycardia, hypotension or hypertension, seizures, and chest pain. In a study on
69 patient with relapsed ovarian cancer, up to 46.7% of patients experienced
hypersensitivity reactions with serious cardiovascular or respiratory events
[14].

Hypersensitivity to cisplatin has also been observed in our patient reported
here. Successful replacement of carboplatin by cisplatin has been reported in
women with gynecological cancer but the actual frequency of cross-reactivity
between them has not yet been known [15] [16]. Ottaiano et al reported that ten
consecutive patients with recurrent ovarian carcinoma, presenting with mod-
erate or severe hypersensitivity reactions to carboplatin treated with cisplatin 60
mg/m’ were generally well tolerated. A mild allergic reaction was recorded in
only one case, after one cycle of cisplatin, and the patient was not re-exposed due
to disease progression [15]. Intradermal skin test can be a useful tool to detect a
possible cross-reaction between platinum salts. Syrigo et al performed intra-
dermal testing with a series of dilutions of carboplatin and cisplatin in three pa-
tients who had mild and severe hypersensitivity reactions to carboplatin. The
result with carboplatin was positive in all patients and all of them were negative
with cisplatin. The administration of cisplatin instead of carboplatin was well
tolerated in all patients without the need of premedication [16]. Therefore, even
though our patient had a carboplatin allergy, he still received cisplatin as an al-
ternative and pre-prophylactic with corticosteroids and antihistamines. Howev-
er, cases of fatal cisplatin reaction after carboplatin hypersensitivity have been

reported. Dizon et al. reported one patient with carboplatin who, after retreat-
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ment with cisplatin, developed a severe hypersensitivity reaction and died [9]. In
another article, it was reported that a patient with ovarian cancer suffered ana-
phylactic shock and could not be resuscitated after approximately 400 micro-
grams of cisplatin. She had a seizure during treatment with carboplatin due to a
relapse and was switched to cisplatin because she had responded well to cisplatin
before [10]. For lung cancer patients, although some studies have reported hyper-
sensitivity reactions to cisplatin or carboplatin [17] [18], we believe our patient
was the first reported case of a hypersensitivity and cross-reactivity to both car-
boplatin and cisplatin.

Mild reactions such as pruritus, can be treated immediately with intravenous
antihistamines and steroids. More severe reactions, especially those involve the
cardiorespiratory system, should be treated with adrenaline (0.5 - 1.0 ml of
1:1000) for intramuscular injection. An early study evaluating cisplatin in com-
bination with vindesine for the treatment of lung cancer reported that in patients
who received six or more cycles of combination chemotherapy, five of 21 pa-
tients developed “anaphylaxis”, which caused rash, pruritus, respiratory distress,
and mild hypotension that appeared within 10 minutes of the cisplatin adminis-
tration. In all cases, the reaction subsided when discontinuing the cisplatin infu-
sion and administering adrenaline and diphenhydramine [18]. In our patient,
life-threatening respiratory and/or circulatory problems were evident, so the
administration of adrenaline is promptly and necessary.

O’Ceabhaill et al published a retrospective study of 777 patients with recur-
rent ovarian cancer retreated with carboplatin. The result showed that, compared
to the standard 30-minute schedule, an incrementally increasing, 3-hour infu-
sion was associated with a lower rate of hypersensitivity to carboplatin [19]. Pa-
tients may also be re-submitted to infusion reduction and premedication or fol-
low a desensitization protocol [20]. Skin testing helps eliminate the possibility of
cross-reaction between platinum compounds and makes continued effective pla-
tinum-based chemotherapy safe. However, our hospital did not perform skin
tests and therefore, in general, a desensitization protocol would not be warranted
in the setting of chemotherapy for metastatic or recurrent lung cancer patients
with severe anaphylactic reaction. Hence, discontinuation of platinum chemo-

therapy entirely appears to be the most reasonable decision.

4. Conclusion

To our knowledge, this is the first case of hypersensitivity and cross-reactivity to
both carboplatin and cisplatin in NSCLC patients. The amount of previous pla-
tinum treatments and the total exposure duration are associated with the possi-
bility of hypersensitivity. Retreatment with cisplatin for relapsed patients having
carboplatin-allergy cannot be recommended. The decision is made with careful
consideration of the potential risks and benefits. Accordingly, doctors and nurses
should be cautious about the possible platinum hypersensitivity in the lung can-

cer patients and be ready and capable to respond to this emergency.
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