CASE REPORT

Breast cancer manifested by hematologic disorders
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ABSTRACT

Breast cancer is the most common type of cancer in women. However, it is very rarely manifested as hematologic disorders.
A 35-year-old woman was admitted because of disseminated intravascular coagulation. Examinations revealed the presence
of breast cancer in her left breast; therefore, paclitaxel was administered weekly. Although disseminated intravascular
coagulation was controlled, pulmonary dysfunction due to lymphangitis carcinomatosa suddenly occurred 10 weeks after
treatment. Pulmonary dysfunction was effectively treated with epirubicin and cyclophosphamide. Twenty-three weeks
after treatment, the patient developed liver dysfunction accompanied with jaundice due to progressive metastatic lesions
in the liver; liver dysfunction improved after the administration of vinorelbine. Subsequently, because of the recurrence of
pulmonary dysfunction, rechallenge with epirubicin and cyclophosphamide was performed and was effective; however,
this therapy was discontinued because of its adverse effects. She expired of liver failure 33 weeks after the occurrence of
disseminated intravascular coagulation. Metastatic tumors in the bone marrow, lung, and liver showed different sensitivities

to different anti-cancer agents. We report a case of breast cancer manifested by hematologic disorders which was treated by a

sequential chemotherapy.
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Introduction

Bone marrow metastasis may be a different clinical entity from
usual bone metastases. Although it is reported that breast cancer
cells were found subclinically in the bone marrow by autopsy (1),
cases of breast cancer manifesting as hematologic disorders due
to disseminated carcinomatosis in the bone are rare (2-5). The
prognosis of these cases is dismal. Cytotoxic anticancer agents
are the only effective treatment for improving the life-threatening
conditions of hematologic crisis (6), although ineffective agents
may be fatal by worsening hematologic disorders.
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In this report, we describe a case of breast cancer manifested
by disseminated intravascular coagulation (DIC); the patient
was treated with several anticancer agents sequentially starting

from weekly administration of paclitaxel.

A 35-year-old woman was emergently admitted because of DIC
(Table 1). Except for back pain and purpura on the legs, she did
not have any physical abnormalities, even on her breasts. Because
her condition suggested the presence of hematologic disease,
bone marrow aspiration cytology was performed, and a few nests
of adenocarcinoma were detected (Figure 1). A bone scintigram
showed a so-called “beautiful bone” finding (Figure 2A), suggesting
massive involvement of the bone. The elevation of breast cancer-
related tumor markers (Table 1) suggested the presence of breast
cancer with bone marrow dissemination. Therefore, radiological
examinations were performed for detecting breast cancer.
Magnetic resonance imaging (MRI) revealed an enhanced
area in the upper-outer quadrant of the left breast (Figure 2B),
although the findings of mammography and ultrasonography
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Table 1. Breast cancer- related tumor markers.

RBC 308x 10*/uL Na 140 mEq/L

HB 8.6 g/dL K 3.9 mEq/L

Ht 26.70% cl 106 mEq/L

PLT 1.0 10*/uL Ca 8.2 mg/dL

WBC 4650 /uL P 3.0 mg/dL
Seg. 17.60% CRP 11.0 mg/dL
Eosino. 0.90% PT 13.6 sec.
Baso. 2.40% APTT 23.9 sec.
Mono. 2.80% Fib 332 mg/dL
Lympho. 76.30% FDP 160 ug/dL

TP 6.8 g/dL D-D dimer  77.3 ug/dL

AST 176 IU/L CEA 20.3 ng/mL

ALT 119 IU/L CAI5-3 379 U/mL

LDH 1,179 IU/L ICTP 20.3 ng/mL

ALP 1,098 1U/L

T-Bil 1.2 mg/dL

BUN 9 mg/dL

Cr 0.49 mg/dL

UA 3.9 mg/dL

A

Figure 2. A. Bone scan, the uptake is seen in almost all the bones. B.
MRI, segmental enhancement is seen in the upper portion of her left

breast.

were not definitive. A core needle biopsy was performed on her
left breast; examination of the biopsy specimen revealed invasive
ductal carcinoma that was estrogen receptor-negative, progesterone
receptor-negative, and HER2-negative (Figures 3,4). On the basis of
these findings and her hematologic condition, weekly administration

Figure 1. Giemsa staining of bone marrow aspiration cytology. Atypical
cells with hyperchromatic, irregular, and enlarged nuclei and abundant
vacuolated cytoplasm arranged in papillary and closely packed clusters.

Metastasis of adenocarcinoma is the most probable diagnosis.

of paclitaxel (80 mg/m”) was chosen as the treatment. The clinical
course of this case is summarized in Figure 5. Chemotherapy
was performed along with treatments for DIC, including platelet
transfusion. After 6 cycles of paclitaxel treatment, she recovered
from DIC and was discharged from the hospital. The CA1S5-3
level, which had dramatically decreased after treatment, started
to increase again during paclitaxel treatment. After 10 weeks, the
patient complained of dyspnea. A chest radiograph revealed that
the disease had recurred as lymphangitis carcinomatosa in the
lung. Because the hematological conditions had been completely
restored, a combined therapy of epirubicin (90 mg/m*) and
cyclophosphamide (600 mg/m”) (EC) was administered.
EC improved her respiratory function dramatically and was
administered for 4 cycles. Twenty-three weeks after treatment,
she developed a spike fever and liver dysfunction accompanied
with jaundice. Worsening liver metastases were the most likely
causes of cholangitis, because computed tomography (CT)
revealed the appearance of a mass lesion in the left lobe of the
liver. Dissemination in the liver had been suspected because of
the constant elevation of transamylases since admission. We
decided that EC was effective for the treatment of disease in the
lung but not in the liver; therefore, vinorelbine (40 mg/m®) was
chosen as the next regimen. Laboratory data showed that the
liver function dramatically improved after 4 cycles of treatment.
After 27 weeks, the respiratory function worsened again with a
recurrence of lymphangitis carcinomatosa. Although rechallenge
with EC improved dyspnea, the adverse effects of this treatment,
including leukocytopenia, were too severe to continue this
regimen. A combination of capecitabine and cyclophosphamide
was started as an alternative therapy. Liver dysfunction progressed
gradually. The patient died of liver failure after 33 weeks of

administration of therapy.
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Figure 3. Histological examination of a core needle biopsy specimen of her left breast revealed cancer cell nests with positive staining for E-cadherin.
Massive lymph vessel invasion was observed after staining with D2-40. A. H-E; B. E-Cadherin; C. D2-40.

--

Figure 4. This case was categorized as a triple-negative subtype and probably a basal phenotype based on the positive staining for EGF-receptor,
although CKS/6 was not found. Magnification: x20. A. ER; B. PgR; C. HER-2; D. EGFR; E. CK5/6.

In patients with cancer, the pathogenic mechanism of
hematologic disorders such as DIC is not clearly understood.
Diffuse bone marrow metastases may cause damage to vascular
endothelial cells, excess thromboplastic activity, and the
presence of tissue thromboplastin-like substances, resulting
in abnormalities of the coagulation-fibrinolytic system (4,5).
From the clinical viewpoint, most cases of cancer-associated
hematologic disorders have been reported in patients with
gastric and breast cancer (5-7). At present, administration of
effective anti-cancer drugs is the only treatment for prolonging
the survival time (6); however, the diseases are not completely

curable.

In the present case, the initial treatment of weekly
administration of PAC was effective in treating the bone marrow
lesion. Hematologic disorders did not recur during the entire
course afterwards. From the clinical viewpoint, we decided
that weekly administration of PAC was the best regimen for
treating this type of condition. Considering the condition of
hematologic crisis, drugs like anthracycline and docetaxel, which
are administered at the highest dose at every 3 weeks, were
difficult to use in the condition of DIC. If an anticancer drug was
not effective in this case, the administration of the drug may have
worsened her hematologic condition.

During paclitaxel treatment, the levels of tumor markers
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Figure S. Changes in tumor marker levels corresponded to the clinical course of disease. PTX. weekly paclitaxel, EC. epirubicin and cyclophosphamide,

VINO. vinorelbine, XC. capecitabine and cyclophosphamide.

were elevated again; this was followed by respiratory and liver
dysfunction. EC was effective in the lung but not in the liver,
whereas vinorelbine was effective in the liver but not in the
lung. Hematologic disorders due to bone marrow dissemination
were controlled by all the 3 regimens used. Retrospective
examination showed that the efficacies of drugs were different at
various metastatic sites. This is partly because the characteristics
of cancer cells may change at different metastatic sites. The
phenomena of epithelial-mesenchymal interaction and transition
suggest that the microenvironment affects the phenotype of
cancer cells at each metastatic site (8).

All 3 drugs were temporally effective in preventing the
occurrence of critical conditions in the present case. At present,
it is almost impossible to cure metastatic diseases. Further, this
case was categorized as a case of triple-negative breast cancer,
probably of the basal phenotype, for which no specific therapy
is available. Recently, however, basic and clinical evidence
has shown that novel agents like PARP-1 inhibitor and DNA-
damaging agents, i.e., cisplatin, are specifically effective for
treating this subtype (9,10). These drugs may have improved
survival in our patient. A subtype-oriented strategy will help
to overcome the limitations of the present treatment for breast
cancer.

This case suggests that a further understanding of biology
and a new type of anti-cancer agents are required to prolong
the survival of breast cancer cases manifested by hematologic
disorders.
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