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Successful desensitization of pemetrexed-induced
anaphylaxis in a patient with malignant mesothelioma
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To the Editor,

Pemetrexed is a multi-targeted an-
ti-folate commonly used in patients
with malignant pleural mesothelioma
(MPM) and non-squamous non-small
cell lung cancer. With the significant
improvement of the median survival
time in cisplatin plus pemetrexed (cis/
pem) arm (12.1 months vs. 9.3 months)
in an EMPHACIS (Evaluation of Meso-
thelioma in a Phase III Trial of Peme-
trexed with Cisplatin) trial [1], cis/pem
has been the standard of care as a first
line therapy for advanced MPM. As
with other chemotherapeutic drugs,
pemetrexed can induce a hypersensi-
tivity reaction despite a relatively lower
frequency (< 1%). To date, two case re-
ports have been described related to the
pemetrexed-induced anaphylaxis [2,3].
However, there was no report of desen-
sitization and treatment continuation
after the serious adverse reaction. Here,
we described a stage IV mesothelio-
ma patient who successfully overcame
pemetrexed-induced anaphylaxis with
systematic desensitization.

A 52-year-old female complained of
feeling hardness on her left breast for
half a year. A computed tomography
(CT) scan of her chest showed a huge
(12.3 X 4.5 X 14.4 cm) mass involving pas
rietal pleura and left pectoralis major
muscle (Fig. 1). With enlarged left supra-
clavicular lymph nodes, chest wall biop-
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sy led a diagnosis of stage IV mesothe-
lioma. Standard cis/pem chemotherapy
was recommended for treatment after
the multidisciplinary discussion.

After six cycles of cis/pem chemother-
apy, her tumor showed partial response
to subsequent CT scans (Fig. 1). When
she was admitted for the seventh cycle
of cis/pem, she complained of sudden
dizziness, chills and a subsequent gen-
eralized skin rash 5 minutes after being
infused with pemetrexed. Her blood
pressure was 86/49, while the oxygen
saturation dropped to 89%. With the
suspicion of an anaphylactic reaction,
pemetrexed infusion was immediately
halted and o.5 mg epinephrine (1:1,000)
was injected subcutaneously. After 20
minutes, she was free of symptoms and
her blood pressure returned to normal
(209/59)-

Due to her remarkable response to
cis/pem chemotherapy, which is the
only known effective treatment for her
deadly disease, we planned to continue
the chemotherapy with a systematic de-
sensitization protocol. The systematic
desensitization protocol described in
Table 1 was prepared, and three solu-
tions were delivered in 12 consecutive
steps. Despite a mild skin rash develop-
ing, we were able to give her a full dose
of pemetrexed without eliciting anoth-
er severe hypersensitivity reaction. At
present, she has finished the 13th cycle
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Figure 1. Chest computed tomography was performed (A) before the first cycle of chemotherapy, and (B) after the sixth cycle of
chemotherapy. As shown, a good partial response was achieved after the sixth cycle of chemotherapy.

Table 1. Desensitization protocol for pemetrexed

Order  Solution Infusion rate, I.nfusio'n
mL/hr time, min

! C 5 15

2 c 10 N

3 C 20 15

4 @ 50 5z

5 c 100 1725

6 B 20 15

7 B 50 s

8 B 100 195

9 A 20 ”

10 A 50 s

1 A 100 15

£ A 200 15.6

Solution A: pemetrexed 815 mg + normal saline 100 mL;
Solution B: pemetrexed 40.75 mg + normal saline 50 mL;
Solution C: pemetrexed 4.075 mg + normal saline 50 mL.

of the cis/pem treatment with the desensitization proto-
col, while maintaining a good partial response.

This is the first case of pemetrexed anaphylaxis to be
reported in Korea, and also the first report of the suc-
cessful desensitization of pemetrexed hypersensitivity
to date. Physicians often encounter situations where the
early interruption of an effective chemotherapeutic drug
should be considered, because of a severe hypersensitiv-
ity reaction. Anaphylaxis, as well as other hypersensitiv-
ity reactions, is caused by mediators, such as histamine,
prostaglandin, and leukotriene, from mast cells and
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basophils. These mediators are released when allergen
specific immunoglobulin E (IgE) attaches to mast cells
or the mast cells are activated by direct extrinsic stimuli.
Rapid desensitization is applicable to both IgE depen-
dent anaphylaxis and IgE independent anaphylaxis. This
strategy evokes temporary tolerance to a drug. In the case
of IgE-dependent anaphylaxis, several studies have been
performed to show the mechanism of the desensitiza-
tion. Some plausible explanations are as follows [4]: the
Fc receptor of IgE, expressed on mast cells, disappears
after repeated exposure to the antigen, or there is molec-
ular stabilization of the membrane bound IgE receptors
without the disappearance of the receptors.

Researchers at Brigham and Women’s Hospital (BWH)
have reported a 12-step desensitization protocol [5]. In
the study, 98 patients underwent a total of 413 desensi-
tizations and only 6% of the patients experienced severe
hypersensitivity reactions. Moreover, these patients had
less severe reactions than their initial reactions, which
were completely manageable. In our center, the modified
BWH desensitization protocol has been commonly per-
formed and was successfully applied in this case.

By this successful continuation of pemetrexed che-
motherapy with rapid desensitization, physicians can
prevent unwanted early interruptions of this important
drug for cancer patients.
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