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Case Report

A Severe Oxaliplatin-induced
Hypersensitivity Reaction
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Abstract: We describe the case of a 74-year-old man who was treated for SIN3MO
unresectable colorectal cancer by systemic chemotherapy with oxaliplatin. The patient
developed anaphylactic shock during the 8" cycle of FOLFOX therapy (after 4 cycles of
FOLFOX4 and 3 cycles of mFOLFOX6) 20 minutes after the start of infusion of
oxaliplatin. Oxaliplatin infusion was withdrawn immediately and the patient was treated
with intravenous epinephrine, hydroxyzine hydrochloride and methylprednisolone.
Anaphylactic symptoms resolved in 12 hours. General symptoms also soon improved and
the patient was discharged 14 days after the event. Oxaliplatin is a third-generation
platinum salt that is particularly effective for treatment of gastrointestinal cancers.
However, the increased use of this drug has shown that it can generate hypersensitivity
reactions, including anaphylactic shock. In this case, we were able to save the patient by
rapid treatment of oxaliplatin-induced anaphylactic shock.
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Introduction

Oxaliplatin is a third-generation platinum salt that is particularly effective for gastrointestinal
cancers. Oxaliplatin is also useful for treating advanced unresectable colorectal cancer when used
together with adjuvant therapy of 5-fluorouracil (5-FU) and leucovorin (LV), a treatment regimen
known as the FOLFOX protocol. Patients treated with this regimen have a median survival period of
16 months and a 45.5% response rate. According to WHO criteria, use of oxaliplatin alone gives a
response rate of 10% in cases that are resistant to 5-FU and 27% in previously untreated cases’.

Oxaliplatin is well known to induce neurologic, hematologic, and digestive (nausea, diarrhea, and
vomiting) complications, and has been shown to generate hypersensitivity reactions (HSRs) in some
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cases. We define HSRs as unforeseen reactions to a drug that differ from its known toxic symptoms.
Oxaliplatin-induced HSRs include facial flushing, emphysema, pruritis, fever, tachycardia, dyspnea,
tongue swelling, rash, headache, chills, weakness, burning sensations, dizziness, and edema”.
Oxaliplatin may also cause severe HSRs such as anaphylactic shock. Symptoms such as burning
sensations, flushing, sweating, and dizziness are prodromes of a serious complication such as
anaphylactic shock, and it is important not to miss these prodromes. The symptoms usually occur after
multiple infusion cycles. When a hypersensitivity reaction occurs, oxaliplatin infusion should be halted
immediately and replaced with antihistamine drugs and low-dose corticosteroids. Here, we report a case
of life-threatening oxaliplatin-induced anaphylactic shock in which the patient was saved by rapid
treatment.

Case Report

The patient was a 74-year-old male who had suffered from asthma from the age of 62 years old and
had also undergone surgery for cataracts. In January 2007, he felt discomfort during excretion and was
examined by colonoscopy, which revealed a huge tumor in the sigmoid colon. We were concerned that
complete resection could not be performed safely because the tumor had invaded the urinary ducts and
caused obstructive colitis. Thus, we performed a transverse colostomy to relieve the intestinal
pressure and inserted DJ catheters in the urinary ducts.

The patient was then treated for SIN3MO unresectable colorectal cancer by systemic
chemotherapy using the 5FU/LV regimen (Fig.1). However, despite six cycles of this regimen, the
tumor continued to progress. The 5FU/LV regimen was discontinued and replaced by a FOLFOX4
regimen. After four cycles of this regimen, the tumor exhibited a partial response based on assessment
using RECIST criteria. The patient then received two cycles of mFOLFOXS6, after which we
determined that the original lesion had decreased in size and its invasiveness had been eliminated.
Consequently, Hartmann’s operation was performed, and this revealed that the main tumor was indeed
reduced. An intraoperative frozen test of ascites was class II, but fibrosis surrounding the tumor was
severe and the definitive tissue pathological diagnosis was RM1. The other pathological diagnoses were
adenocarcinoma, tubular, tub2, typeb, 55x40 mm, SE, NO, Stage II, ly0, v0, PMO, DMO, and Chemo
effect Grade 2. Therefore, the surgical margin was judged to be positive, leading to continuation of
chemotherapy with mFOLFOXG6.

In total, the patient tolerated 7 cycles of FOLFOX treatment without exhibiting any toxic reactions
except grade 1 peripheral neuropathy and nausea. Allergic reactions to the chemotherapy drugs were
not observed. However, during the 8" FOLFOX infusion, and despite pretreatment with steroids and
an H1 inhibitor (which was given before every FOLFOX cycle), the patient developed a grade I HSR
about 20 minutes after the start of oxaliplatin infusion. The patient had shortness of breath,
symptomatic bronchospasm, nausea, sweating, and an intense rash on his chest and back. On
examination, he was pale, cyanotic, and had a temperature of 36.7°C. Blood pressure dropped to 60
mmHg and the pulse rate was 40 bpm.

Oxaliplatin was discontinued immediately, and 500 mg methylprednisolone, 500 mg hydrocortisone,
0.5 mg atropine, and 1 mg epinephrine were administered intravenously, in addition to oxygen and
intravenous colloidal fluid. The patient was hospitalized and transferred to the intensive care unit
(ICU), where he stayed for two days. The primary result of blood gas analysis in the ICU was pCOx/pO-



A Severe Oxaliplatin-induced Hypersensitivity Reaction 481

Clinical course

2007 Jan.
Unresectable
Transverse colostomy

2007 Sep. 2007 Dec.
Hartmann Anaphylactic
operation shock

‘ Hospitalization

TR e 1]

y
]
]
i

SFU/LV FOLFOX4 mFOLFOX6

Day 1 Resuscitation

Day 2 Remove endotracheal tube
Day 3 Discharge from ICU

Day11 Discharge from hospital

Fig. 1. The patient was treated for unresectable colorectal cancer with systemic
chemotherapy using the 5FU/LV regimen (6 cycles). However, the tumor continued to
progress and the FOLFOX4 regimen was started (4 cycles). The tumor showed a
partial response and the patient then received two cycles of the mFOLFOX6 regimen.
The original lesion was reduced in size and its invasiveness was eliminated.
Hartmann’s operation was performed, but the surgical margin was suspected to be
positive. The patient continued to receive chemotherapy with mFOLFOX6, but
developed a grade Il HSR during the 8" FOLFOX infusion.

=53/606, BE/HCO;= —9.2/19.3, Fi0.1.0. His vital signs had fully recovered at 12 hours after the
incident and the endotracheal tube was removed on the next day. Two weeks later, he was discharged.
He has not received oxaliplatin treatment since this incident and is currently alive without recurrence.

Discussion

The incidence of oxaliplatin-induced hypersensitivity reactions (HSRs) has risen recently because
of increased clinical use of oxaliplatin for both adjuvant treatment and treatment of metastatic colorectal
cancer’. Oxaliplatin-induced HSRs have been reported to occur in a substantial minority of patients
(12%), but less than 0.55% of oxaliplatin-treated patients develop anaphylactic reactions”. Among the
HSRs induced by oxaliplatin, patients may experience facial flushing, emphysema, pruritis, fever,
tachycardia, dyspnea, tongue swelling, rash, headache, chills, weakness, burning sensations, dizziness,
and edema. Even if the symptoms are initially mild, it is possible that a life-threatening anaphylactic
reaction could follow. Thus, careful monitoring of patients is required during oxaliplatin treatment and
physicians should be prepared to provide appropriate treatment as soon as signs of an anaphylactic
reaction appear.

The notable features of oxaliplatin-induced HSRs are that they start after several cycles of
chemotherapy and occur unpredictably. In our case, the patient underwent seven courses of oxaliplatin
treatment without manifesting any serious adverse events before developing life-threatening
anaphylactic shock. A literature search revealed several other reports of allergic reactions associated
with oxaliplatin''” (Table 1). In many of these cases, the patients developed anaphylactic shock after

12-16)

several cycles of oxaliplatin'’“'”. In addition, in a Phase II study of 46 patients with colorectal cancer

who were treated with the FOLFOX regimen, one patient developed anaphylactic shock during the sixth
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Table 1. Reported cases of hypersensitivity reactions to oxaliplatin.

Age Sex Lesion Cy;:fITnl;lil:jr;:)ter Symptoms
FOLFOX4(8) dyspnea
Case1™ 69 M Recurrent colon cancer FOLFIRI(8) blood pressure
FOLFOX4(2nd) reductions
Sigmoid colon cancer face flash
(5) 50 M FOLFOX4(9th
Case2 Liver/Lung metastasis (oth) dyspnea
Case3® 52 F Sigmoid colon cancer FOLFOX4(7th) dyspnea
) systemic
Case4d 46 F Rectal cancer FOLFOX4(9th) wheal reaction
Appendix cancer FOLFOX4(9)
Cases™ | 63 M Livele_)un s FOLFIRI(21) anaphylaxy
9 FOLFOX4(2nd)
Rectal cancer FOLFIRI(18)
(1)
Caseb & M Liver/Lung metastasis | FOLFOX6(14th) | 2naPhyiaxy
Case7® | unknown | unknow n Colon Cancer FOLFOX4(8th) anaphylaxy
Case8® 65 M Rectal cancer mFOLFOX6(6th) anaphylaxy
Case9''? 53 M Colon Cancer FOLFOX4(10th) anaphylaxy
Rectal cancer
(11)
Case10 62 M Liver/Lung metastasis FOLFOX4(5th) anaphylaxy
Our Case 74 M Sigmoid colon cancer mEgtigﬁgzh) anaphylaxy

cycle, after exhibiting no symptoms in the preceding cycles. These reports also showed that anti-
Our

patient also developed anaphylactic shock despite administration of anti-allergic steroids before each

allergic steroids were ineffective for preventing the development of anaphylactic shock”"".

treatment.

The pathophysiology of oxaliplatin-induced HSRs is still unclear. As mentioned above, HSRs to
oxaliplatin develop after patients receive several cycles of treatment, suggesting a sensitization process.
These reactions, including bronchospasm and skin rash, are generally classified as type I
hypersensitivity due to the rapid appearance of symptoms after infusion'”””. It has been suggested that
platinum compounds may act as superantigens to induce T-cell expansion and subsequent cytokine (IL-
6, TNF-«) release®.
histocompatibility complexes and induction of an immune response
of HSRs with idiosyncratic drug reactions (IDRs), which are reported as adverse drug reactions. A
major characteristic of IDRs is the delayed time to onset. With very few exceptions, there is a delay

of a week or more in onset of these reactions following primary exposure to a drug. Several hypotheses

Another possible mechanism is binding of platinum compounds to major

2 There may be common features

have been proposed for involvement of the immune system in the mechanism of IDRs, including
immune-mediated reactions similar to the mechanisms mentioned above for platinum compounds.
Serotonin may also play a role in the mechanism of anaphylactic reactions based on animal models of
anaphylaxis™®.

Intravenous fluid treatment, oxygenation, and monitoring are generally important in treatment of
shock. Anaphylactic shock is diagnosed when skin rash onset occurs with a so-called ABCD
abnormality, where A refers to the airway (abnormal laryngeal edema in anaphylactic shock), B

indicates breathing (asthma symptoms), C refers to circulation (abnormal vital signs), and D indicates
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digestive symptoms (vomiting, diarrhea, stomach ache). Our case clearly showed skin rash and B and
C abnormalities. In such cases, intravenous administration of a large volume of fluid and intramuscular
injection of epinephrine should be performed as a top priority. Steroids and antihistamines do not have
immediate effects, but are recommended treatment. All of these drugs were used in our case and the
patient quickly recovered from shock.

Several reports suggest that oxaliplatin should not be reintroduced if an initial mild HSR is
observed, since anaphylactic shock is a life-threatening emergency”. However, it is also desirable for
patients with gastrointestinal tumors to be treated with oxaliplatin for as long as possible to reduce the
tumor growth. Several authors have recommended injection of oxaliplatin with a longer infusion time

when patients who showed mild reactions are re-exposed to oxaliplatin®"”

. In a retrospective analysis
of 124 patients who received oxaliplatin infusion over 2 h, Brandi et al. found 17 cases with HSRs to
oxaliplatin'’. After pre-treatment with steroids and antihistamines, 6 of the 17 patients were re-exposed
to oxaliplatin in a 6 h infusion. One patient did not exhibit any further reactions, but 5 of the 6 patients
had further HSRs. However, none of these cases developed anaphylactic shock. It has also been
suggested that a desensitization protocol after an HSR may be effective for continuation of
chemotherapy without an adverse drug reaction, but the tolerated dose of oxaliplatin after this protocol
was lower than the required clinical dose and the condition of the patient worsened”. These reports
indicate that it is difficult to determine the best course to take when a patient exhibits a reaction to
oxaliplatin. This decision is made even more difficult if oxaliplatin therapy is effective for the tumor.
Even if continued chemotherapy is possible without a HSR, loss of control of the tumor may imperil the
patient.

In the case reported here, oxaliplatin was infused at 75 mg/hour for 2h. Upon development of
anaphylactic shock, oxaliplatin was quickly discontinued and steroids and drugs that improved
circulation were administered intravenously. The patient is currently alive without recurrence. This
case provides a reminder that drug-induced symptoms such as flushing and dizziness should be noted
as potential indicators of a more severe reaction during chemotherapy with oxaliplatin.

References
1) Tournigand C, Maindrault-Goebel E Louvet C, de D, Okamoto T, Takayama T, Kato J, Niitsu Y.
Gramont A, Krulik M. Severe anaphylactic reactions to Anaphylactic reaction to oxaliplatin: a case of colon
oxaliplatin. Eur J Cancer 1998; 34: 1297-1298. cancer. Jpn Cancer Chemother 2006; 33: 2093-2096.
2) Saif MW, Roy S, Ledbetter L, Madison J, Syrigos K. 5) Imai K, Takahashi M, Nakano S, Akabane H,
Fever as the only manifestation of hypersensitivity Yanagida N. Jpn Society of Clin Oncol 2007; 42: 828.
reactions associated with oxaliplatin in a patient with 6) Shimizu H, Morimoto S, Kosaka H. Hifukagaku
colorectal cancer oxaliplatin-induced hypersensitivity 2007; 6: 582.
reaction. World J Gastroenterol 2007; 13: 5277-5281. 7) Tamoto E, Shiina N, Kusano M, Okushiba T,
3) Maindrault-Goebel F André T, Tournigand C, Kawamura K. Jpn Society of Clin Once 2007; 42: 861.
Louvet C, Perez-Staub N, Zeghib N, De Gramont A. 8) Yoshimura T, Kimura M, Iwai M, Usami E, Nakao T,
Allergic-type reactions to oxaliplatin: Retrospective Yasuda T. Evaluation of Safety of FOLFOX4 Regimen
analysis of 42 patients. Eur J Cancer 2005; 41: 2262- in Patients with Advanced and Recurrent Colorectal
2267. Cancer. Jpn ] Pharm Health Care Sci 2007; 33: 520-525.

4) Sagawa T, Sato Y, Abe S, Okuda T, Araki N, Takahari 9) Hata Y, Ikeda K, Kawanishi M, Shimizu J, Fujita ],



484 Nagata et al.

Kan K, Hata S, Tsukahara Y, Kitada M, Shimano T. Jpn
J Gastroenterological Surgery 2007; 40: 1298.

10) Matsushima T, Fukunaga A, Shimizu H, Horikawa T,
Nishikiori C. Allergy 2009; 58: 400.

11) Yamashita J, Hiromoto K, Matsunaga A, Sarayama Y,
Shimizu H. Practical Dermatology 2009; 31: 85-88.
12) Thomas RR, Quinn MG, Schuler B, Grem ]JL.
Hypersensitivity and idiosyncratic reactions to ox-

aliplatin. Cancer 2003; 97: 2301-2307.

13) Garcia-Velasco A, Sotto Claude MA, Lozoya C.
Hypersensitivity reactions to oxaliplatin: incidence
and predictive value of skin tests. Proceeding of the
14" ICACT. Paris France 2003 February; 23: 1-4.

14) Brandi G, Pantaleo MA, Galli C, Falcone A,
Antonuzzo A, Mordenti P, Di Marco MC, Biasco G.
Hypersensitivity reactions related to Oxaliplatin
(OHP). Br J Cancer 2003; 89: 477-481.

15) LeviE Zidani R, Misset JL. Randomised multicentre
trial of chronotherapy with oxaliplatin, fluorouracil and
folinic acid in metastatic colorectal cancer. Lancet
1997; 350: 681-686.

16) Meyer L, Zuberbier T, Worm M, Oettle H, Riess
H. Hypersensitivity reactions to oxaliplatin: cross-
reactivity to carboplatin and the introduction of a
desensitivization schedule. J Clin Oncol 2002; 20:
1146-1147.

17) Bhargava P Gammon D, McCormick MJ], et al.
Hypersensitivity and idiosyncratic reactions to ox-
aliplatin. Cancer 2004; 100: 211-212.

18) Goldberg A, Confino-Cohen R, Fishman A, Beyth Y,
Altaras M. A modified prolonged desensitivization

protocol in carboplatin allergy. J Allergy Clin Immunol
1996; 98: 841-843.

19) Maindrault-Goebel F Andre T, Tournigand C,
Louvet C, Perez-StaubN, Zeghib N, De Gramont A.
Allergic-type reactions to oxaliplatin: retrospective
analysis of 42 patients. Eur J Cancer 2005 oct; 41:
2262-2267.

20) Watts SW. 5-HT in systemichypertension: foe,
friend or fantasy? Clin Sci (Lond) 2005 May; 108: 399-
412.

21) Santini D, Tonini G, Salerno A, Vincenzi B, Patti G,
Battistoni E Dicuonzo G, Labianca R. Idiosyncratic
reaction after oxaliplatin infusion. Ann Oncol 2001 Jun;
12: 132-133.

22) Polyzos A, Tsavaris N, Kosmas C, Arnaouti T,
Kalahanis N, Tsigris C, Giannopoulos A, Karatzas G,
Giannikos L, Sfikakis PP. Hypersensitivity reactions to
carboplatin administration are common but not always
severe: a 10-year experience. Oncology 2001; 61: 129-
133.

23) Frinkelman FD, Rothenberg ME, Brandt EB, Morris
SC, Strait RT. Molecular mechanism of anaphylaxis:
lesions from studies with murine models. J Allergy
Clin Immunol 2005 Mar; 115: 449-457.

24) Strait RT, Morris SC, Finkelmen FD. Cytokine
enhancement of anaphylaxis. Novartis Found Symp
257: 80-91.

25) Bhargava P Gammon D, McCormick MJ. Hypersen-
sitivity and idiosyncratic reactions to oxaliplatin.
Cancer 2004; 100: 211-212.



A Severe Oxaliplatin-induced Hypersensitivity Reaction 485
CHICAbER>
FXxH VT I7F UL K BEERBRIC

RH 5z, lE &P, RS, 5T #510
I RER), RAE ED, BT IEDF, WA MIE
Bl sEdy, Kb e
SRR EERE R R IR e R L R VR

T XY T T F AIHAEHEICEN T, BEEEEEE LTSN S HAAERATH 5.
L L, ZOMPMEEORIMIEN, 7F 71 5% = avreat, B0 EIER Sh
%. k4%, SIN3MO Sage b DYIBEAFEEITHERE L W L7z T4 OB EITF L, 350 77
F U B LFIRE R AT L7, ERNIARIC8 7 — VH D & F41) 75 F VIEHRET O
W7 F7149%v—vavr &R L7 739 ) 79 F dEbIChIEL, ¥R 7)) v, tHERANA
FEFI DY, AF VT Py 2L, #dEfdag 3/, ICUAZSERE 2 o720, fERIE
FWIE SN, JERNL 14 HIRISBBEE oo 72, A, A3 ) T F Ik THIERZ SN T
FIATFY =2 a v s R B LB L 7-DT, HET 5.

X—J—K FFHYTIF, TF745F%—3 3 vy, FOLFOX, K, BEREBEL.



