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Fever as the only manifestation of hypersensitivity reactions 
associated with oxaliplatin in a patient with colorectal cancer 
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Abstract
Hypersensitivity reactions (HSR) to oxaliplatin in patients 
with colorectal cancer include facial flushing, erythema, 
pruritis, fever, tachycardia, dyspnea, tongue swelling, 
rash/hives, headache, chills, weakness, vomiting, burning 
sensations, dizziness, and edema. We report a patient 
with fever as the sole manifestation of initial HSR, review 
the literature and discuss the management of HSR. A 
57-year-old female with T3N2M0 rectal adenocarcinoma 
received modified FOLFOX-6. She tolerated the first 8 
cycles without any toxicities except grade 1 peripheral 
neuropathy and nausea. During 9th and 10th infusions, 
she developed fever to a maximum of 38.3℃ with 
stable hemodynamic status despite medications. During 
11th infusion, she developed grade 3 HSR consisting 
of symptomatic bronchospasm, hypotension, nausea, 
vomiting, cough, and fever. On examination, she was 
pale, cyanotic, with a temperature of 38.8℃, BP dropped 
to 95/43 mm Hg, pulse of 116/min and O2 saturation of 
88%-91%. She was hospitalized for management and 
recovered in 24 h. Fever alone is not a usual symptom 
of oxaliplatin HSR. It may be indicative that the patient 
may develop serious reactions subsequently, as did 
our patient who developed hypotension with the third 
challenge. Treatment and prevention consists of slowing 
the infusion rate, use of steroids and antagonists of 
Type 1 and 2 histamine receptor antagonists, whereas 
desensitization could help to provide the small number 
of patients who experience severe HSR with the ability 
to further receive an effective therapy for their colorectal 
cancer.
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INTRODUCTION
Oxaliplatin (C8H14N2O4) (Eloxatin; Sanofi-Aventis), is an 
organoplatinum in which the platinum atom is complexed 
with diaminocyclohexane and with an oxalate ligand. It is 
a third generation platinum which is indicated for the first-
line treatment of  metastatic colorectal cancer in combina-
tion with 5-fluorouracil (5-FU) and leucovorin (LV)[1] and 
for the adjuvant treatment of  stage Ⅲ colorectal cancer[2]. 
Oxaliplatin is safely administered in the outpatient setting 
but hypersensitivity reactions (HSR) can occur. Hypersen-
sitivity is defined as an unexpected reaction that can not 
be explained by the known toxicity profile of  the chemo-
therapeutic agent[3]. HSR are seen usually with the taxanes 
(paclitaxel), the platinum compounds, asparaginase, the 
epipodophyllotoxins and procarbazine[3]. Doxorubicin and 
6-mercaptupurine have also been associated with these 
reactions. Acute onset and delayed reactions have been 
described which can cause flushing, pruritis, hypotension, 
dyspnea, nausea, back pain and rash[3,4].

We report a patient with fever as the sole manifesta-
tion of  initial hypersensitivity reaction, who subsequently 
developed a serious HSR including hypotension with the 
third challenge.

CASE REPORT
The patient is a 57-year-old female diagnosed with 
T3N2M0 (Stage Ⅲ/Dukes C) rectal adenocarcinoma 
who was treated with oxaliplatin-based regimen in the 
adjuvant setting. The tumor was 5.7 cm in size and six 
lymph nodes were positive for cancer. She was started 
on treatment with adjuvant chemotherapy with modified 
FOLFOX-6 (mFOLFOX-6; oxaliplatin 85 mg/m2 with 
concurrent LV 400 mg/m2 on d 1 followed by Ⅳ bolus 
5-FU 400 mg/m2 followed by a single continuous infu-
sion of  5-FU 2400 mg/m2 over 46 h every 2 wk). As per 
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institutional standard premedication, she received dexa-
methasone 20 mg and ondansterone 16 mg intravenously. 
She tolerated 8 infusions without any complications. 
One and a half  hour after starting the 9th infusion, she 
developed fever of  37.7℃. Other toxicities were grade 
1 vomiting and grade 1 diarrhea. She was treated with 
promethazine (25 mg Ⅳ), hydrocortisone (100 mg Ⅳ), 
lorazepam (1 mg Ⅳ) and acetaminophen (650 mg PO). 
During this episode, her BP was 100/60 mm of  Hg and 
pulse of  100/min. Despite the treatment, the fever contin-
ued to rise and reached a maximum of  38.8℃ (Grade 2). 
She was discharged with the infusional 5-FU pump after 
observation and once fever came down to 37.8℃.

Two weeks later when she returned for the 10th infu-
sion, she again developed fever of  37.7℃ towards the end 
of  the 2 h infusion. She also had emesis (grade 1) with 
nausea (grade 1) during oxaliplatin infusion. She was treat-
ed with promethazine and acetaminophen. Temperature 
rose to maximum of  38.4℃ (Grade 2). The pulse and BP 
were preserved. Work-up for infectious etiology including 
line infection was done and ruled out. Fever defervesced 
and patient was discharged and returned home.

The patient was pre-medicated with promethazine be-
fore cycle 11th. She was planned to receive oxaliplatin over 
2-h infusion. One and half  hour into the infusion, she 
complained of  itching for which diphenhydramine (25 mg) 
was given. After this she developed nausea (Grade 1) and 
vomiting (Grade 1) for which she received promethazine. 
One hour later she complained of  cough and gagging sen-
sation and on examination was found to be pale and cya-
nosis was visualized on the nail bed. Her temperature rose 
to 38.8℃ (Figure 1) and soon her BP dropped to 95/43 

mm Hg, pulse of  116/min and O2 saturation of  88%-91% 
(Grade 3). Two liters of  oxygen were administered with 
nasal canula and the saturations improved to 91%. She was 
admitted to the hospital. Fever defervesced overnight and 
blood and urine cultures were negative. Hypotension re-
sponded to fluids and patient was discharged the next day. 
Desensitization was offered but patient refused further 
therapy with oxaliplatin.

DISCUSSION
HSR have been reported to occur in a minority of  patients 
(12%) who receive oxaliplatin, and as less than 0.55% of  
the patients develop grade 3 or 4 reactions[5-8] (Table 1). 
However, the incidence of  HSR to oxaliplatin is rising re-
cently as a result of  increasing clinical use both in the ad-
juvant and metastatic treatment of  colorectal cancer. The 
reactions usually occur after multiple infusions (mean 2-17) 
cycles of  therapy with variable and unpredictable clinical 
features[9]. Patients can experience flushing, alterations in 
heart rate and blood pressure, bronchospasm, back pain, 
chest discomfort, fever, pruritis, erythema, nausea, and 
rash[3,5]. Usually the symptoms are mild but life-threatening 
anaphylactic reactions can occur. For this reason the FDA 
and Sanofi-Aventis has included a BOX warning for such 
reactions[10]. The incidence of  HSR in pivotal phase Ⅲ tri-
als of  oxaliplatin both in metastatic and adjuvant setting is 
show in Table 2[2,10,11].

All platinum compounds are known to cause HSR[12-15]. 
Being a platinum derivative, it is not surprising that ox-
aliplatin can also develop HSR[5-9]. The differences in the 
reactions have been summarized in the Table 3.

The pathophysiology of  HSR is not well understood. 
Development of  this reaction after multiple infusions in 
most patients suggests the need for sensitization. Some 
investigators have described these reactions as Type Ⅰ 
(IgE-mediated) allergic reactions[16]. Santini et al reported a 
case of  an idiosyncratic reaction; the serum analysis of  the 
patient showed elevated TNF-alpha and IL6. The inves-
tigator postulated it to be a T-cell mediated reaction[17]. It 
was also postulated that oxaliplatin acted as a super-antigen 
on mononuclear cells and resulted in the release of  these 
cytokines. Other mechanisms that have been suggested 
include binding of  the platinum salts to different peptides 
of  major histocompatibility complex (MHC). In fact, HLA 
phenotype is a significant determinant of  occupational 
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Figure 1  Fever in relation to infusion of oxaliplatin in the present case during 9th-
11th cycles of modified FOLFOX-6 regimen in a patient with Stage Ⅲ rectal cancer.

Table 1  Common terminology criteria for adverse events 
grading of hypersensitivity reactions (version 3.0)[26]

Grade Hypersensitivity reactions
1 Transient flushing or rash; drug fever < 38℃
2 Rash; flushing; urticaria; dyspnea;  drug fever ≥ 38℃
3 Symptomatic bronchospasm, with or without urticaria; parenteral

medication(s) indicated; allergy-related edema/angioedema;
hypotension

4 Anaphylaxis

Table 2  Incidence of HSR in pivotal studies of oxaliplatin in 
metastatic and adjuvant treatment of colorectal cancer

Study Number of
patients

Patients with
HSR (%)

Patients with Grade
3/4 HSR (%)

Data from first-line[10]        259        12                 2
Data from second-line[10]        150        10                 < 1
MOSAIC (adjuvant)[2]      1123        10.3                 2.9
Siu et al[1] all patients        180        15                 2.2
Siu et al[11] adjuvant/
first-line metastatic

         88        10.2

Siu et al[11] second-line
metastatic

         92        19.6

HSR: Hypersensitivity reactions.
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sensitization to inhaled hapten of  complex platinum salts 
and the strength of  this association varies according to 
the intensity of  exposure[18]. Furthermore, the relationship 
between hypersensitivity reactions and HLA-haplotype has 
been described for other drugs[19]. Additional factors are 
deemed to be necessary to the immune system for devel-
oping the reaction after several infusions.

Fever alone is not a usual symptom of  oxaliplatin hy-
persensitivity. In another study among 39 patients who 
received a FOLFOX regimen in first line or beyond, the 
most common manifestations of  an allergic reaction 
included: respiratory (50%), cutaneous (40%), and an 
anaphylactic shock (7.6%)[20]. Ulrich-Pur et al[21] reported 
a case of  74-year-old man who developed fever hours 
after receiving the third infusion of  oxaliplatin (5-FU + 
LV d 1 and d 5 every 28 d + mitomycin C d 1). The tem-
perature was recorded to 39℃ and lasted for 3 d. Patient 
had similar episodes of  fever with 4th to 6th infusion. A 
rise in serum levels of  IL 6 levels with 5th and 6th infusion 
corresponded to the rise in temperature. Pre-medication 
with dexamethasone, clarithromycin and metamizol for 
3 d prior to therapy did not prevent the febrile reaction. 
Because the reactions occurred 1.5 to 2 h after infusion, 
the authors did not consider it to be hypersensitivity reac-
tions, and thought to be definitely some kind of  acquired 
allergic reaction because the 1st and the 2nd infusions were 
well-tolerated. It is to be noted that mitomycin C can also 
cause fever as a reaction in some cases. Thomas et al[5] re-
ported hypersensitivity reactions in 3 patients; one of  them 
reported fever of  39.6℃ 2 h after the infusion of  the 9th 
cycle of  oxaliplatin. Fever defervesced overnight and cul-
tures were negative. The patient again developed fever of  
39.0℃ with rigors and chest tightness several hours after 
the next cycle. Before the next cycle, the patient was pre-
medicated with dexamethasone 20 mg, 6 and 12 h. Thirty 
minutes before the infusion the patient received solume-
drol 125 mg, diphenhydramine 50 mg and cimetidine 30 
mg. Despite this, the patient still developed a single spike 
of  38.3℃ without associated symptoms[5].

When a HSR occurs, the infusion of  oxaliplatin should 
be immediately stopped and replaced by a saline infusion, 
an intravenous antihistaminic drug and a low-dose corti-
costeroids administration. In the case of  more severe reac-
tions (dyspnoea, sweating, bronchospasm, laryngospasm), 
immediately administer a high dose of  steroid. The steroid 
dose range between 100 and 1000 mg of  hydrocortisone[9]. 
After the reaction disappears, the oxaliplatin infusion 
should not be restarted and the decision to administer the 

other scheduled drugs must be taken evaluating the clinical 
status of  the patient after the reaction, the risk of  addition-
al toxicity and the clinical utility of  the chemotherapy. Mild 
hypersensitivity reactions to oxaliplatin and other platinum 
compounds can be ameliorated in some patients through 
the use of  steroids and antihistamines before administra-
tion of  subsequent cycles. However, premedication cannot 
prevent all hypersensitivity reactions, and mild reactions 
may escalate to severe reactions even when steroids and 
antihistamines are administered prior to oxaliplatin infu-
sion[22].

Over the years many protocols have been devised to 
desensitize patients against these life-threatening reactions 
so that they can benefit from Oxaliplatin. The various ap-
proaches have been summarized in the Table 4. One of  
the approaches is to increase the duration of  the infusion. 
This was described in a retrospective study by Brandi et al[6] 
In the review of  124 patients the author reported fewer 
hypersensitivity reactions as the infusion time was in-
creased from standard 2 to 6 h. In this review, 17 patients 
out of  124 (13.7%) developed hypersensitivity. Out of  the 
17 only 2 developed reactions at the end of  infusion while 
in the rest the reaction appeared 10-15 min from start of  
the infusion. Six of  the 17 patients were successfully re-
exposed after pre-medication with steroids and antihis-
taminic drugs. Five patients developed hypersensitivity 
symptoms again and only one had no further reactions.

Another approach is desensitization to the drug. Lydia 
et al[23] reported a 53-year-old female with metastatic colon 
cancer who was treated with CAPOX (capecitabine 1000 
mg/m2 per day Monday to Friday with 2 weekly 85 mg/m2 

oxaliplatin) and bevacizumab (Avastin) 10 mg/kg. With 
the cycle 5th she developed diaphoresis, hypotension, hy-
poxia, nausea, and abdominal cramps 12 min from the 
start of  infusion. She was immediately resuscitated with 
fluid bolus, oxygen, diphenylhydramine (25 mg Ⅳ) and 
dexamethasone (10 mg Ⅳ). The patient received cycle 5th 
through 7th without oxaliplatin. Because she had partial 
response to combination chemotherapy with oxaliplatin 
and she refused to take irinotecan (camptosar; Pfizer) due 
to toxicity profile, it was decided to desensitize her. On d 1 
of  desensitization, the patient was given prednisone 20 mg 
every 6 h for 4 doses and was hospitalized the same day. 
On d 2, 45 min before infusion 8 mg of  ondansterone and 
20 mg of  dexamethasone were administered. Then 30 min 
before infusion, diphenyhydramine 50 mg and cimetidine 
300 mg was administered. Oxaliplatin was administered 
over 8 h in serial dilutions from 1:10 000 to 1:1 and she 

Table 3  Characteristics of HSR with different Platinum compounds

Cisplatinum[12,13] Carboplatinum[4,15] Oxaliplatin[5-9]

Incidence 5%-20% ( Increased with radiation) 16% 12% (14), < 1% grade 3-4
Initial onset      - After 6 cycles( range 2-12) After 7 cycles ( range 2-25)
Time of onset Minutes Minutes-days  Minutes-hours
Symptoms Variable( fever, anxiety, pruritus, cough, dyspnea,

diaphoresis, angioedema, vomiting, bronchospasm,
rash and pruritus, and hypotension

Variable (itching ,rash, chest
tightness, Blood pressure changes,
facial swelling)

Variable (flushing, alterations in
heart rate, dyspnea, back pain, fever,
pruritis, erythema, nausea, rash)

Can it be
re-introduced?

     - Yes, with slowing the infusion rate
(6% discontinued)  

Yes, with pre-medications, slowing the
 infusion rate, and/or desensitization
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received a total dose of  140 mg. Intravenous epinephrine 
(1:1000) and diphenyhydramine and methylprednisolone 
125 mg were placed at bedside. The patient tolerated the 
therapy without complications. The next infusion was giv-
en as outpatient. Thus desensitization helped this patient 
to receive an additional three doses. In this report 24-h 
pre-medication schedule with serial dilution of  oxaliplatin 
over longer period of  time was used based on reports used 
for desensitization of  carboplatinum. Lim et al[24] also pub-
lished his case with successful desensitization.

With carboplatin, an intradermal skin test after 6th dose 
is a good predictor for occurrence of  this reaction. How-
ever, no intradermal test is recommended before oxalipla-
tin administration. An intradermal skin test for hypersensi-
tivity to oxaliplatin has been reported in small series to be 
75%-80% accurate[25]. The investigators suggested that de-
sensitization might be considered for patients with a mild 
to moderate skin reaction in whom oxaliplatin would be 
beneficial. The investigators also suggested that a rechal-
lenge should not be attempted for patients with markedly 
positive skin test reactions. Garufi et al reported the skin 
test to be negative in 15 patients with no previous reac-
tions to oxaliplatin. A positive skin-test reaction is helpful; 
however, negative results may be seen in some patients 
who experience hypersensitivity[25]. Two of  8 patients with 
prior hypersensitivity reactions to oxaliplatin were reported 
by Meyer et al[7] to have negative skin tests with oxaliplatin, 
as did 1 of  3 patients described by Thomas et al[5].

It is expected to see a rising incidence of  HSR to oxali-
platin as has been observed as a result of  increasing clinical 
use. Siu et al[11] recently reported epidemiological and clini-
cal features of  these reactions in his institution. Among 
180 patients, 15% were labeled as allergic to oxaliplatin, the 
proportion being higher among those receiving oxaliplatin 
in palliative second-line or above settings (19.6%) than in 
adjuvant or palliative first-line settings (10.2%). Overall, 
2.2% of  them developed grade 3-4 reactions. Re-exposure 
to oxaliplatin in 14 patients resulted in 28.6% HSR with 
14.3%reactions of  grade 3-4 intensity.

Although the reported incidence of  HSR is about 12% 

of  the patients who receive oxaliplatin (1%-2% grade 3 or 
4 in severity), the recent rising incidence of  HSR to oxali-
platin observed is the result of  increasing clinical use. It 
is also important to remember that fever can be the sole 
manifestation of  initial HSR in few cases akin to ours; a 
harbinger that this patient can subsequently develop seri-
ous HSR with continued use of  oxaliplatin. Therefore, 
proper recognition and management can prevent a serious 
HSR. Few patients can be managed with pre-medication 
with steroids and antihistamines, but the majority of  pa-
tients require intensive desensitization. Due to the desensi-
tization regimens many patients can successfully continue 
to receive this agent. Reintroductions have only been re-
ported as single case studies or small cohorts. Large scale 
validation on desensitization strategies are still missing. 
Knowledge of  this rare but real toxicity of  oxaliplatin is 
paramount since the use of  this drug is wide-spread both 
for metastatic and adjuvant settings in the treatment of  
colorectal cancer-the second leading cause of  cancer mor-
tality in USA.
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