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CASE REPORT

Oxaliplatin induced disseminated intravascular coagulation:
A case report and review of literature
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Abstract

Oxaliplatin in combination with a fluoropyrimide is a
treatment option for colorectal cancer patients in the
adjuvant and metastatic settings. Very few hematologi-
cal emergencies have been reported associated with
Oxaliplatin. These include autoimmune hemolytic ane-
mia, thrombocytopenia and pancytopenia. We present
a case report of a patient who developed hematuria
and disseminated intravascular coagulation while re-
ceiving the second cycle of FOLFOX and bevacizumab
for metastatic colon cancer.
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INTRODUCTION

Oxaliplatin in combination with a fluoropyrimide is a treat-
ment option for colorectal cancer patients in the adjuvant
and metastatic settings. Very few hematological emer-
gencies have been reported associated with Oxaliplatin.
These include autoimmune hemolytic anemia, throm-
bocytopenia and pancytopenia. We present a case report
of a patient who developed hematuria and disseminated
intravascular coagulation while receiving the second cycle
of FOLFOX 6 (Flurouracil, Leucovorin and Oxaliplatin)
and Bevacizumab for metastatic colon cancer.

CASE REPORT

A 66-year Hispanic female was initially diagnosed with
colon cancer in 1997. She underwent sigmoid colectomy
at that time for a T2 N1 MO moderately differentiated
adenocarcinoma which was then treated with adjuvant
chemotherapy with 5-flurouracil (5-FU) and Leucovorin.
The patient presented with pulmonary metastasis in 1998
and since then has been on palliative chemotherapy. She
started on FOLFOX 6 and Bevacizumab in Feb 2005 and
had received about 12 cycles when she developed short-
ness of breath, chest pain and lower back pain radiating
down to both her lower extremities. The chemotherapy
was changed to FOLFIRI (Flurouracil, Leucovorin and
Irinotecan) plus Avastin as the above symptoms were
thought to be a hypersensitivity reaction to oxaliplatin.
Upon progression the patient received multiple lines of
palliative chemotherapy which included Cetuximab with
Irinotecan, Ixabepilone with Sutent, Gemcitabine with
ABT-263 and also several compounds in phase I trials.
On July 2010 the patient, due to the lack of other po-
tentially efficacious regimen, was again placed on Modi-
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fied FOLFOX 6 (mFOLFOX 6: Oxaliplatin 85 mg/ m’
IV over 2 h, folinic acid 400 mg/ m” IV over 2 h, 5-FU
400 mg/ m” bolus IV, 5-FU 2400 mg/ m’ continuous over
46 h, and bevacizumab 5 mg/kg IV over 90 min) after
undergoing successful oxaliplatin desensitization. Che-
motherapy cycles were to be repeated every 15 d.

Prior to initiation of FOLFOX 6 and Bevacizumab,
the patient’s white blood cells (WBC) count was 7600/ uL,
Hemoglobin (Hb) 13.7G/dL and hematoctit (HCT) 40%
and she showed normal comprehensive metabolic profile.

She received her first cycle of treatment without any
untoward events but following her second cycle she
developed gross total hematuria and ecchymosis of the
upper extremities a day later. She was hospitalized at an-
other facility and the treating physician noted thrombo-
cytopenia - platelet count reduced to 12 000/uL, anemia
and elevated PT/PTT. Following platelet transfusion the
patient’s platelet count came up to 55 000/ pL. She was
managed conservatively and discharged a few days later.
The patient was hospitalized to receive her third cycle of
chemotherapy with mFOLFOX 6 only. No bevacizumab
was given. Laboratory work prior to admission for this
chemotherapy showed WBC count of 7200/uL, Hb
11.9 G/dL and HCT 37.1%, platelet count of 318 000/pL
and normal liver function tests.

While she was receiving the Oxaliplatin the patient
developed gross total hematuria, with passage of clots.
Oxaliplatin was stopped immediately. Her hemoglobin and
hematoctit dropped to 10.5 G/dL and 32.8% respectively,
with elevation of bilirubin, mainly the indirect fraction, to
2.9 mg. The WBC count rose acutely at 60 OOO/ML and
PT/PTT were elevated at 18.2 s/25.0 s (ref range PT:
11.4-14 s, PTT 23.8-32.2 ). The international normal-
ized ratio was 1.56, Fibtinogen dropped to 35 mg/dL (ref
range: 215-461 mg/dL) and quantitative D dimmer rose
to more than 5000 ng/mL (ref range: Below 0.25 ng/ml.)
on the next day with a lactate dehydrogenase level of
1052 p/L (ref range: 313-618 p/L). Additionally, the
patient’s platelet count dropped to a nadir platelet count
of 110 000/uL, 4 d after the Oxaliplatin infusion. The
peripheral smear showed red blood cell hypochromasia,
anisocytosis and polychromasis with decreased platelets.
Urinalysis showed gross hematuria with microscopic ob-
servations consistent with 10-25 red blood cells (RBCs)
and many RBC casts. A renal ultrasound scan conducted
at the same time showed that the right kidney measured
10.7 cm, with normal echogenicity and corticomedullary
differentiation and minimal fullness of the pelvis. No
renal stone was seen. The left kidney measured 10.8 cm
with normal echogenicity and normal corticomedullary
differentiation, no hydronephrosis, no focal lesions, no
renal stone and an unremarkable bladder. These findings
were consistent with disseminated intravascular coagula-
tion (DIC). The patient was managed conservatively with
supportive care. Her hematuria resolved without any in-
tervention and she was discharged 4 d later with normal-
ization of her urine analysis and blood work.
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DISCUSSION

Ogxaliplatin is a third generation platinum-containing anti-
cancer drug with established activity in colorectal cancer,
when combined to a fluoropyrimidine, in the adjuvant
and metastatic settings“’zl. It is a water-soluble compound
with a diaminocyclohexane platinum carrier ligand. Ox-
aliplatin induces the formation of platinated DNA ad-
ducts and then inhibits DNA synthesis and repair, finally
resulting in apoptosis. The diaminocyclohexane platinum
carrier ligand has a more effective action on nucleic acid
metabolism with less or similar toxicity than the original
platinum compound cisplatin. Common adverse effects
include nausea, vomiting, diarrhea, myelosuppression
(particulatly neutropenia and thrombocytopenia), muco-
sitis, and reversible sensory neuropathies with paresthe-
sias and dysesthesias.

Approximately 10%-15% of patients receiving oxali-
platin will develop hypersensitivity reactions, often after
multiple cycles of the FOLFOX regirnenm. Such patients
can undergo a desensitization protocol which may be ef-
fective, and help the patients to continue to receive the
drug”.

We believe that this is the first reported case of DIC
associated with Oxaliplatin infusion. Our patient had an
episode of back pain when she first received oxaliplatin
in Aug 2005. We do not have documentation of this first
event but the back pain may have represented an episode
of hematuria. After disease progression despite multiple
lines of palliative chemotherapy, rechallenge with Oxali-
platin became the best therapeutic option. The desensi-
tization protocol” went well with no untoward reactions
to mFOLFOXG6 and bevacizumab infusion. However
during her second (with bevacizumab) and third (without
bevacizumab) cycles of mFOLFOX 6 the patient devel-
oped DIC. The postulated mechanism of DIC here is
fibrinolysis induced by oxaliplatin.

There are multiple case reports of ITP and Evans
syndrome related to Oxaliplatin infusion'"?. Very rarely
Oxaliplatin has been reported to cause life threatening
acute hematological toxicities with decrease of platelet
counts"”, in some cases associated with hemolysis and
occasionally with neutropenia[lzl.

The precise immunohematological mechanism caus-
ing these cytopenias is not well understood. It is believed
that the cytopenias are caused by antibody-drug immune
complexes directed against specific receptors located on
the RBC or the platelet membranes™>'*'. Other authors
have noticed high levels of cytokines such as interleukin
(IL)-6, IL-10 and tumor necrosis factor o, in patients
with constitutional-type reactions to oxaliplatin, suggest-
ing that this type of toxicity may be triggered by a mas-
sive release of pro-inflammatory cytokines™"”. The full
development of the toxicity may require the simultaneous
activation of both these mechanisms. Thus, the release
of cytokines may be responsible for the inflammatory-
like systemic symptoms, whilst the immune-mediated
mechanism may lead to hemolytic anemia and thrombo-
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cytopenia. For these reasons, steroids administered before
and after Oxaliplatin infusion may help decrease the risk

and the severity of the associated adverse events
In conclusion, Oxaliplatin is being used very com-

[18,19]

monly in colorectal, second-line pancreatic and gastro-
esophageal cancers. The treating health care providers
should be aware of the rare but potentially life threaten-
ing adverse events including DIC.
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