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Abstract
Extramedullary hematopoiesis is a rare entity to consider in patients with cancer and signs of bone marrow
infiltration that can involve a diagnosis challenge in clinical practice. We report the case of a metastatic prostate
cancer patient progressing with liver nodes and hepatic dysfunction symptoms that presented a great response to
an alternative chemotherapy schedule regimen used to avoid liver toxicity of taxanes.
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Case
A 59-year-old male previously diagnosed of stage IV (bone
metastasis), Gleason 7 (4+3) prostate adenocarcinoma was admitted to
the emergency room of our institution because of sudden severe
jaundice on September 2007. On physical examination hepatomegaly
was found, and blood test showed total bilirubin 26 mg/dl, direct
bilirubin 20 mg/dl, LDH 543 U/L, ALT 33.00 U/L, AST 61 U/L, ALP
595 U/L, GGT 657 U/L. CT-scan revealed multiple hypodense liver
masses (Figure 1), scintigraphy showed super-scan bone pattern.

The patient had been on complete androgen blockade with
gosereline acetate 10.8 mg depot quarterly plus oral bicalutamide 50
mg daily, for 1 year. Though initially PSA had decreased, biochemical
progression was observed two months before admission, getting PSA
2160 ng/ml.
Hepatic lesions were judged as metastasis, and chemotherapy was
considered for treatment in the setting of castration resistant prostate
cancer (CRPC). As high bilirrubin level precluded the use of any
taxane, a combination of drugs with exclusive renal elimination,
cisplatin and iphosphamide, was administered. Grade 2 neutropenia
was observed after 2nd cycle, so prophylactic granulocyte-colony
stimulating factors were associated for 5 days in all subsequent cycles.
The patient experienced quick improvement with PSA decreasing to
470 ng/ml and bilirubin coming into normal range after third cycle.
Hepatic masses disappeared after the 5th cycle.
The patient did well until January 2008 when PSA rose to 644 ng/ml
without hepatic abnormalities. Docetaxel plus prednisone were
administered for ten cycles with partial response and no relevant
toxicities.

Figure 1: scintigraphy showing super-scan bone pattern.
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In December 2008 the patient developed progressive jaundice
reaching total bilirubin of 24 mg/dl and direct bilirubin of 19 mg/dl.
LDH was 682 U/L, ALT 86 U/L, AST 71 U/L, ALP 506 U/L, GGT 1099
U/L, and PSA rose again to 1151 ng/ml. Despite metronomic
ciclofosphamide plus prednisone were started, general condition
worsened fast so he was admitted in the oncology ward. CT-scan
demonstrated multiple liver lesions, almost identical to those seen the
year before, and no biliary obstruction. Core-Biopsy of one of the
lesions showed liver parenchyma architecture conserved, associated to
centrolobulillar cholestasis and ductal regeneration signs that
suggested toxic origin. Sinusoid megakaryocytes and hematopoietic
areas were observed, with final diagnosis of extramedullary
hematopoiesis. No neoplastic invasion was found (Figure 2).
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Since radiological findings are not specific, EMH should be kept in
mind along the differential diagnosis of liver masses. Evolution after
chemotherapy could even confuse radiological evaluation, simulating
responses due to an improvement in bone marrow affection as in our
case. Fine-needle aspiration biopsy has demonstrated to be a reliable
method of diagnosing foci of hematopoiesis, though megakaryocytes
can mimic malignant neoplastic cells, particularly if EMH is not
considered in the diagnosis [4]. So, pathological confirmation can be
critical to take therapeutic decisions, mainly in diseases where discard
liver metastasis can lead to consider a curative strategy.
From our prospective, the most interesting aspect of this case is
how EMH conditioned the therapeutic approach of the underlying
prostate cancer and the clinical behavior of the liver lesions along the
disease. Interestingly, liver infiltration by hematopoietic cells had led
to a severe jaundice that precluded the use of taxanes (the only
chemotherapeutic agents that have demonstrated to improve survival
in CRPC) [8-10].

Figure 2: Core-Biopsy of one of the lesions showed liver
parenchyma architecture conserved, associated to centrolobulillar
cholestasis and ductal regeneration signs that suggested toxic
origin.
Monotherapy with Cisplatin was reintroduced without response, so
the patient died two weeks later from disease progression.

Discussion
Extramedullary hematopoiesis (EMH) is defined as the production
of blood elements outside the bone marrow and it is a physiological
process during prenatal life, occurring then in the yolk sac and
reticuloendothelial system. In adult humans it is considered as a
compensatory mechanism for abnormal hematopoiesis when red
marrow is unable to work. The incidence is less than 10% of cancer
patients with metastatic disease [1]. Solid tumors most commonly
involved are lung, breast and prostate, with a late onset in advanced
stages when the function of the bone marrow is severely disturbed [2].
EMH is a poorly understood phenomenon, most frequently seen in
hematological disorders where bone marrow massive infiltration leads
to stem cells migration. Any organ can be involved, though the spleen
followed by the liver, are typically the most frequent sites [3].
It is usually an asymptomatic process described as a microscopic
finding. However, mass-forming presentation has been documented
previously mimicking clinically and radiologically a neoplasm [4-6].
Thus, this entity should be considered in the differential diagnosis of
patients with bone marrow disorders.
To the best of our knowledge this is the first time that the
implications of EMH in solid tumors management and treatment
selection are discussed.
First, it is important to emphasize that conditions most frequently
leading to EMH (the presence of hematologic disorders or prior
exposure to chemotherapy) were not present in our patient [7].
Additionally, there was a clear correlation between tumor and EMH
outcomes, with both entities evolving in parallel. Thus, advanced
prostate cancer can reliably be considered as the primary cause of
EMH in this case.
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As these compounds are excreted through the bile, the risk of severe
toxicity was considered unacceptable. For that reason an alternative
regimen was prescribed, based on activity published with the
combination of cisplatin plus ifosfamide in a small serie of 18 CRPC
cases that revealed responses in 50% of patients treated. These drugs
are eliminated through the urine so toxicity was low, with grade 2
neutropenia as the only remarkable adverse event. The quick
improvement of bilirubin levels following a PSA decrease, show how
the outcome of EMH relies on the evolution of the causing condition.
Moreover, normalization of bilirubin levels finally allowed the
patient to receive docetaxel, which was also well tolerated, achieving a
prolonged partial response.
Since this case was treated before the irruption of the new
hormonotherapies for CRPC we can only speculate with the impact of
maintaining the initial response with abiraterone or enzalutamide
[11,12]. Otherwise, the favorable response observed after cisplatin, a
DNA-damaging agent could point out a patient harboring DNA repair
pathway aberrations (present in 23% of metastatic CRPC as revealed
by recent publications) and a possible candidate to receive new
strategies as PARP inhibitors [13].
In conclusion, EMH is a rare entity that needs to be suspected in
patients with cancer and bone infiltration. Since radiological findings
are not specific, histopathological confirmation is mandatory. An
adequate therapeutic selection of the underlying condition,
considering the clinical implications of EMH, can highly impact the
outcome of the disease.
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