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Platinum compounds (PCs) and taxanes are among 
the chemotherapy agents that most frequently induce drug 
hypersensitivity reactions. Nonimmediate hypersensitivity 
drug reactions (NIHDRs) to PCs and taxanes are infrequent, 
with a limited number of cases published [1-3]. The most 
common NIHDR is maculopapular rash. Stevens–Johnson 
syndrome (SJS) has rarely been reported in association with 
taxanes and PCs [4].

Diagnosis of NIDHRs to chemotherapy drugs can be 
complex because the onset of these reactions is highly variable 
and several drugs could be involved [1,5]. Cancer patients 
are often exposed to multiple drugs in their chemotherapy 
cycles and may be taking several drugs for their underlying 
disease [1,6]. 

We report 2 NIDHRs to oxaliplatin and docetaxel 
confirmed by positive results in skin tests and the lymphocyte 
transformation test (LTT). Written consent was obtained from 
patients for both the study and the publication of the results.

Case 1 involved a 59-year-old man with gastric 
adenocarcinoma who developed widespread itchy exanthema 
4 hours after the second exposure to oxaliplatin and racemic 

calcium folinate (leucovorin). The symptoms improved within 
a week with topical methylprednisolone and ebastine. Skin 
testing was performed with oxaliplatin (skin prick test [SPT], 
at concentrations of 0.5 mg/mL and 5 mg/mL and intradermal 
test [IDT] at concentrations of 0.5 mg/mL and 5 mg/mL) [6] 
and with leucovorin (SPT at concentrations of 1 mg/mL and 
10 mg/ mL and IDT at concentrations of 1 mg/mL) [6]. The 
immediate reading of the skin test results for oxaliplatin and 
leucovorin was negative, although the IDT with oxaliplatin 
(5  mg/mL) was positive after 48 hours. The results of a 
delayed reading of the skin test result with leucovorin and a 
drug provocation test (DPT) with leucovorin were negative.

The LTT was performed according to Giraldo-Tugores et 
al [7], namely, peripheral blood mononuclear cells (PBMCs) 
were isolated from whole blood using LymphoPrep gradient 
centrifugation. Cell suspensions (106 cells/mL) in AIM V 
Medium were added to each culture plate and stimulated 
with increasing concentrations of oxaliplatin (0.025 µg/mL, 
0.25 µg/mL, 2.5 µg/mL, 25 µg/mL, 250 µg/mL, and 3 mg/ mL). 
Cells treated with Dynabeads Human T-Activator CD3/CD28 
(1 μL/well) (Gibco) were used as the positive control. The 
result was expressed as the stimulation index (SI), which was 
calculated as the ratio of the mean triplicate disintegrations 
per minute (dpm) of the drug-stimulated cultures compared 
with unstimulated cultures. SI≥3 was considered a positive 
response in our evaluation [7]. LTT with oxaliplatin was 
positive at a concentration of 25 µg/mL and 2.5 µg/mL. LTT 
with oxaliplatin in 2 healthy controls and in 2 oxaliplatin-
exposed patients revealed no proliferative responses (Figure).

The medical oncologist confirmed that oxaliplatin was a 
mandatory treatment. Based on risk stratification, a 3-bag, 10-step 
intravenous rapid drug desensitization (RDD) procedure 
was performed with oxaliplatin according to the Ramon y 
Cajal University Hospital (RCUH) protocol [1]. The patient 
underwent six RDD cycles with no breakthrough reactions.

Case 2 involved a 50-year-old woman with breast cancer 
who developed facial erythema, gum pain, oral mucosal 
lesions, and odynophagia 24 hours after administration of 
docetaxel and cyclophosphamide. This was her first exposure 
to docetaxel and cyclophosphamide. The symptoms improved 
without medication, and the patient subsequently tolerated 
dexamethasone and ondansetron.

SPTs with docetaxel (1 mg/mL and 10 mg/mL) 
and cyclophosphamide (1 mg/mL and 10 mg/mL) [6] 
were negative. The immediate readings of IDT with 
cyclophosphamide and docetaxel (1 mg/mL) [6] were 
negative. A delayed reading of IDT with cyclophosphamide 
was negative, although a delayed, 7-day reading of IDT with 
docetaxel (1 mg/mL) was positive.

LTT was performed with increasing concentrations of 
docetaxel (28.8 ng/mL, 144 ng/mL, 720 ng/mL, 3.6 μg/mL, 
18 μg/mL, and 90 μg/mL) [7]. LTT with docetaxel yielded a 
positive reading at concentrations of 720 ng/mL, 144 ng/mL, 
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and 28.8 ng/mL. LTT was negative in a healthy control and 
in 1 docetaxel-exposed patient (Figure).

The medical oncologist confirmed that docetaxel and 
cyclophosphamide were mandatory treatments. The result of the 
DPT with cyclophosphamide was negative. A 3-bag intravenous, 
10-step RCUH RDD protocol with docetaxel was used. Forty-
eight hours after the first RDD cycle, the patient experienced 
facial erythema, which improved after treatment with topical 
hydrocortisone. Two weeks later, she underwent a second RDD 
with docetaxel. No breakthrough reactions were observed. 

The diagnostic approach to NIDHRs should include a 
detailed clinical history documenting possible offending drugs 
with precise dates in chronological order and a diagnostic 
allergy study for each drug involved. Current testing used for 
NIDHRs to antineoplastic agents includes delayed-reading 
IDTs and DPTs in nonsevere cases [2,3,5,6]. 

Positive delayed skin test readings have been reported in 
rare cases of NIDHRs to oxaliplatin [2] and docetaxel [5]. In 
case 1, IDT with oxaliplatin was positive after 48 hours and in 
case 2, IDT with docetaxel was positive 7 days later. Owing to 
the possibility of later positive IDT readings (after 48 hours), 
additional hyper-late readings can be performed, or patients 
should be instructed to report any skin reaction at the test site 
on subsequent days.

DPT is a helpful diagnostic technique in nonsevere 
NIDHRs that can prevent unnecessary desensitizations [8]. 
However, there are no guidelines for DPT in NIDHRs to 
chemotherapy, and practicalities such as training patients to 
monitor for delayed reactions at home must be considered. 

The underlying mechanism of NIDHRs to antineoplastic 
agents is not completely understood [6]. Our results 
demonstrate the in vitro activation and expansion of the 
drug-specific memory T cells following incubation of the 
patient's PBMCs with oxaliplatin and docetaxel. Positive LTT 
results have only been reported with atezolizumab [7] and 
nivolumab [9]. It is important to be aware of the limitations 
of LTT, which has not been validated for antineoplastic 
drugs. Studies with larger numbers of patients and controls 
are needed [10].

Experience with RRD is limited. Nevertheless, the 
technique warrants careful consideration in patients who 
experience nonsevere NIDHRs induced by chemotherapeutic 
drugs [5]. In the cases we report, the patients underwent 
RDD, which allowed them to continue their first-line cancer 
treatment.

We report a positive LTT result in a confirmed NIDHR 
to oxaliplatin and docetaxel. Although our findings add to an 
already large body of knowledge suggesting that LTTs may 
help to understand the underlying pathological mechanisms of 
NIDHRs and improve diagnosis, further studies are needed to 
determine the role of the LTT in these reactions.
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Figure. Lymphocyte transformation test results for cases 1 and 2. The SI was calculated as the ratio of [3H]-thymidine incorporated by drug-stimulated 
cultures and baseline [3H]-thymidine incorporation by unstimulated cells. As standard criteria, an SI≥3 in at least 1 concentration (above the dotted line) 
was considered positive. Cells treated with Dynabeads Human T-Activator CD3/CD28 were used as a positive control. All results are shown as mean (SEM).
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