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Abstract

Oxaliplatin is a chemotherapeutic agent with direct toxic action on
deoxyribonucleic acid (DNA), which is known to cause an arrest in
its synthesis and inducing cell death. It is a crucial medication for
colorectal carcinoma, and in combination with other medications has
demonstrated to exhibit synergism, managing to increase patients’
survival, especially when compared to monotherapy with 5-fluoracil.
Neurotoxicity is its most well-known adverse effect. However, other
less frequent secondary effects have been described in case reports,
among them liver injury, which is usually secondary to liver sinusoid
injury. Despite the wide frequency of the use of this drug, the relation-
ship of oxaliplatin with the development of portal non-cirrhotic hy-
pertension is largely unknown, which translates into a sub-diagnosis,
representing an additional risk to patients who develop this complica-
tion. We present the case of an adult patient, who during treatment
with the FOLFOX scheme for colorectal carcinoma, presents signs
suggestive of portal hypertension, without other risk factors besides
the administration of oxaliplatin.
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Introduction

Colorectal carcinoma is the fourth most common malignan-
cy, and the second leading cause of death related to cancer in
the USA [1]. In Colombia, colorectal carcinoma is the third
most common malignancy (second among women) and the
third cause of death by cancer, accounting for 9.7% of all can-
cer deaths in our country [2]. Medical treatment is based on
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chemotherapy, in which one of the main drugs is oxaliplatin,
a deoxyribonucleic acid (DNA) disrupter, which is applied
in early (as an adjuvant treatment after surgery) or advanced
stages, and has managed to increase patients’ survival, espe-
cially when compared with monotherapy with 5-fluorouracil
[2]. One of the best-known adverse effects of oxaliplatin is
neurotoxicity (manifested as sensory neuropathy) [2]; how-
ever other less known effects have been reported, including
sinusoidal liver injury, which manifests with changes related
to portal hypertension.

Medications can trigger non-cirrhotic portal hypertension
(NCPH) due to direct damage to liver or because of fibrosis
induction. In both cases, sinusoidal and post-sinusoidal dam-
age are the main histopathological findings. Among known
chemotherapeutic medications, the most common are gem-
tuzumab, ozogamicin, dacarbazine, cytosine arabinoside, 6-
thioguanine, busulfan and cyclophosphamide [3]. However,
there are few reports in literature about the relation between
oxaliplatin administration and NCPH. Despite of the descrip-
tion about this association, pathophysiology is not completely
elucidated, mainly due to the small number of cases reported.
The under-diagnosis of this association is troublesome consid-
ering the high morbidity and mortality of NCPH.

We present the case of a female with past history of colo-
rectal cancer, which was under treatment with oxaliplatin, and
debuted with esophageal bleeding, in whom NCPH was diag-
nosed, and after extensive workout, it was finally attributed to
oxaliplatin.

Case Report

A 55-year-old woman was admitted to the emergency depart-
ment for dark stools on last day. In addition, she reported ap-
pearance of spontaneous hematomas on the left hand and right
leg. Patient had a history of colon carcinoma pT3apN2bMIla
IVA, metastatic to lung and liver, managed surgically, and was
on fifth line of chemotherapy with FOLFOX + bevacizumab
for 10 cycles. Her last chemotherapy cycle has been 20 days
ago, with a history of hematologic toxicity secondary to mul-
tiple chemotherapy schedules. On physical examination, gen-
eralized mucocutaneous pallor was striking, and two hemato-
mas were found (one of 20 x 10 cm in the right quadriceps,
another of 7 x 7 cm in the left hand), both painful on palpa-
tion. Admission complete blood count revealed pancytopenia
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Figure 1. Large esophageal varices with red signs, changes compatible with hypertensive gastropathy, without active bleeding.

with total leukocytes of 3,250 cells/mm?, hemoglobin 10.1 g/
dL, and 38,700 platelets. Kidney function was within normal
limits. Because of severe thrombocytopenia and dark stools,
a diagnosis of upper gastrointestinal bleeding was suspected
(Blatchford score of 5 points (high risk), and a pre-endoscopic
Rockall score of 2 points). Infusion of proton-pump inhibitor
was started, and endoscopy of the upper digestive tract revealed
changes compatible with portal hypertensive gastropathy and
large esophageal varices with red dots and requirement for band
ligation (Fig. 1 a-c). The patient had no known history of liver
disease, and signs of chronic liver disease were absent in physi-
cal examination. Liver function tests revealed: total bilirubin
0.49 mg/dL, aspartate aminotransferase 85 IU/L, alanine ami-
notransferase 71 IU/L, alkaline phosphatase 368 IU/L, gamma
glutamyl transferase 174 U/L, albumin 3.84 g/dL, and normal
clotting tests. Portal Doppler endoscopy study revealed changes
suggestive of portal hypertension without signs of portal throm-
bosis. During hospitalization, the platelet count continued to
decrease, requiring platelet transfusion. In order to rule out the
presence of liver damage, an abdominal magnetic resonance
imaging (MRI) was requested, which reported the presence of
simple liver cysts and changes by metastases resection, associ-
ated with findings suggestive of portal hypertension (spleno-
megaly and mild ascites), in the absence of liver cirrhosis.

Diagnosis of non-cirrhotic portal hypertension was made,
which was attributed to treatment with oxaliplatin. Chemo-
therapy was suspended and deferred until further endoscopic
control, and an exhaustive genomic profiling was requested to
define management of subsequent lines. The patient was dis-
charged in the absence of new bleeding episodes and stability
in the platelet count.

Discussion

Portal hypertension is defined as an elevated portal venous
pressure gradient greater than 5 mm Hg [4], with symptoms de-
veloping when pressures are above 10 mm Hg, which is called
clinically significant portal hypertension. It is classified as pre-
hepatic, hepatic and post-hepatic, with hepatic causes divided
into pre-sinusoidal, sinusoidal and post-sinusoidal depending
on the level of resistance in the portal venous system [3].
Sinusoidal portal hypertension in the majority of cases is
associated to cirrhosis; however there are other cases presented
in patients without this association, an entity known as NCPH.
It is a pre-sinusoidal cause of portal hypertension in which
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hepatic venous pressure gradient is almost always normal but
the intrasplenic and intra variceal pressures are increased with
patency of the hepatic and portal veins. Clinically it is char-
acterized by signs and symptoms of portal hypertension such
as splenomegaly and preserved liver function. Most common
presentation includes symptoms related to complications of
portal hypertension such as variceal bleed, long-standing sple-
nomegaly, anemia and thrombocytopenia secondary to hyper-
splenism, ascites, and circulatory dysfunction [4].

The pathophysiology is not well understood. Animal mod-
els and pathogenetic theories have been described suggest-
ing immunologic, infective and vascular bases of the disease.
Prothrombotic states, ADAMTS13, infections, human immu-
nodeficiency virus (HIV), genetic, immunologic and immune
deficiencies are possible causes. Among causes of NCPH, drug
toxicity must be questioned. Several drugs have been associ-
ated to it, with methotrexate and amiodarone being the most
common [3]. Other causes have been described such as arse-
nic, 6-mercaptopurine, azathioprine, didanosine, vitamin A, ir-
radiation and herbs.

Among chemotherapeutic agents, oxaliplatin is one of the
reported drugs known to cause portal hypertension. It must be
suspected in patients without previous known liver disease,
who manifest with ascites, splenomegaly, esophageal varices
or thrombocytopenia (in the absence of other blood cell abnor-
malities, and not attributed to bone marrow toxicity secondary
to chemotherapy).

Despite not being clear about the pathophysiological pro-
cess that causes this association, considering the low number
of reports, it is believed to be secondary to the sinusoidal dam-
age it exerts. This could be explained by oxaliplatin-induced
toxicity to the endothelium of the hepatic sinusoid, by increas-
ing fenestrations and porosity in endothelial cells [5]. Subse-
quently, these cells are then displaced into the lumen of the
sinusoid, causing obstruction to blood flow, with a consequent
increase in portal pressure, an entity known as sinusoidal ob-
struction syndrome. However, this theory has been explained
only in murine models, with human studies still lacking [6].

Sinusoidal obstruction syndrome (formerly known as
veno-occlusive liver disease) is characterized by findings sug-
gestive of portal hypertension (ascites, edema, collateral circu-
lation), but it is usually accompanied by jaundice, abdominal
pain, and painful hepatomegaly [7]; clinical manifestations
which our patient did not have. For this reason, we consider
there may be some other mechanisms involved in the develop-
ment of oxaliplatin-induced NCPH that have not yet been fully
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elucidated.

Despite not knowing all the mechanisms by which NCPH
occurs, some series have demonstrated the high prevalence of
splenomegaly and thrombocytopenia in patients with colorec-
tal carcinoma treated with the FOLFOX, concluding that this
complication is dose-dependent, and that additional studies are
required to explain this causality [8, 9].

Finally, regardless of the pathophysiological mechanisms,
the treatment of NCPH and its complications is based on
the suspension of oxaliplatin and the primary and secondary
prophylaxis according to the manifestations of each patient,
with beta-blockers being the cornerstone of variceal bleeding,
as in this case.

Conclusions

In patients under treatment with oxaliplatin who debut with
ascites, variceal bleeding, splenomegaly or thrombocytope-
nia, drug-induced NCPH must be always ruled out. Despite
of not being common, oxaliplatin-induced portal hypertension
must be suspected in patients receiving chemotherapy. Under-
diagnosis can be life-threatening, and in case of symptoms,
we believe oxaliplatin should be discontinued, weighing risk-
benefit for patients, and other treatment alternatives should be
inquired.
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