CASE REPORT

Renal cell carcinoma with secondary hemophagocytic syndrome:

A case report

Chia-Ter Chao, MD;" Chih-Chin Kao, MD,” Szu-Ying Lee, MD;" Shu-Jung Ho, MD," Ying-Jheng Jhuang, MD,”

Lars Hung-Yuan Li, MD;" Tze-Wah Kao, MD"

“Division of Nephrology, Department of Internal Medicine, National Taiwan University Hospital and College of Medicine, National Taiwan University, Taipei, Taiwan; ™Division of Endocrinology, Department
of Internal Medicine, National Taiwan University Hospital and College of Medicine, National Taiwan University, Taipe, Taiwan

Cite os: Can Urol Assoc J 2012;6(2):e64-66. http://dx.doi.org/10.5489 /cuaj.10188

Abstract

A patient with a suspected malignancy and pancytopenia war-
rants much consideration. Most clinicians would consider bone
marrow infiltrative process, heralding a grave prognosis. However,
rare occurrence of hemophagocytic lymphohistiocytosis is another
diagnostic possibility we should keep in mind. The treatment choic-
es and overall prognosis may differ from patients without hemo-
phagocytosis. We present a case of incidentally found advanced
renal cell carcinoma (RCC) concurrent with hemophagocytosis
process in the bone marrow. We also discuss the importance of
this finding.

Case report

A 67-year-old man was referred to our emergency depart-
ment due to exertional dyspnea for weeks. He had a medical
history of hypertension without regular control. On arrival,
his vital sign was stable with blood pressure 150/92 mmHg.
Physical examination disclosed pale conjunctiva and
cachetic limbs. His abdomen was distended, with a pal-
pated mass at the right of umbilicus. Hemogram revealed
prominent anemia (7.6 g/dL), thrombocytopenia (16000/uL)
and normal leukocyte count (4200/uL). Mildly impaired renal
function was noted on biochemistry profile (serum creati-
nine 125 ymol/L). An abdominal computed tomography (CT)
without contrast showed an 8-cm right-sided renal mass with
central necrosis (Fig. 1), as well as a right lung nodule. We
did not administer contrast enhancement due to expected
worsening renal function. His bicytopenia was refractory to
component therapy, and bone marrow smear demonstrated
hypercellularity with multiple foci of histiocytes engulfing
blood cell components, including erythrocytes, leukocytes
and platelets (Fig. 2). The pathologic picture is compatible
with the diagnosis of hemophagocytic lymphohistiocytosis.

Autoimmune markers, including antinuclear antibody and
complement levels, were normal, as was viral serology, such
as hepatitis virus, Epstein-Barr virus (EBV) and cytomegalovi-
rus (CMV). Therapy with intravenous immunoglobulin (IVIG)
and pulse cyclophosphamide was ineffective to him, and his
bicytopenia progressed. Ultrasound-guided tumour biopsy
was performed after aggressive component therapy to restore
platelet level. Histopathologic examination showed foci of
cells with clear and bubbled-cytoplasm staining strongly
for cytokeratin (CK) and CD10, indicating clear cell renal
cell carcinoma (RCC) (Fig. 3). Flow cytometry of both the
tumour fragments, as well as the bone marrow sample,
were negative for abnormal clonal lymphocyte prolifera-
tion, and no CK-positive cells were found in the bone mar-
row. Spiking fever ensued several days after tumour biopsy,
and an empirical antibiotic was prescribed for presumed
hospital acquired infection. However, hypoxemic respira-
tory failure occurred, and the patient died a few days later
despite aggressive treatment.

RCC ranks seventh among all malignant tumours. It occu-
pies about 4% of the annual new cases of malignancy in
the United States and Canada, with up to 30 000 to 40 000
new cases per year." The incidence is slowly rising, probably
owing to the increased use of imaging and screening,? but the
5-year survival also improves (up to 69%) due to earlier detec-
tion. The classic triad of hematuria, flank pain and abdominal
mass presents in about 20% to 30% of patients only, and up
to 50% patients have no symptoms.® Like our patient, 15%
of patients are diagnosed at stage IV and no effective chemo-
therapy exists to combat these advanced tumours. The overall
survival, however, improves from 10 to 40 months after the
advent of target therapy (i.e., sunitinib and sorafenib).

About one-third patients with RCC report constitutional
symptoms, such as fever, weight loss and malaise, while
paraneoplastic syndromes occur in another third of patient.*
Among these syndromes, polycythemia, hypertension and
leukocytosis are the most common. The possible mechan-
ism of constitutional symptoms and leukocytosis includes
aberrant cytokine production.® Animal studies have consist-
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Fig. 1. Abdominal computed tomography (CT) without contrast demonstrating
large tumor with central hypodensity within right kidney lower pole, compatible
with necrosis.

ently indicated that the cytokine orchestra of tumour necro-
sis factor-a (TNF-a), interleukin-1 (IL-1), interleukin-6 (IL-6)
and interferony results in cachexia; interferony suppressed
appetite along with other tumour-secreted molecules.

Hemophagocytic lymphohistiocytosis is traditionally div-
ided into familial (genetic) and acquired form, and plenty of
names have been attributed since its first inception in 1979.
It is originally known as virus-associated hemophagocytic
syndrome (VAHS).” The precipitating events include bac-
terial, fungal, protozoal, rheumatologic diseases, such as
lupus and adult onset Still’s disease. Malignancy-associated
hemophagocytosis is another rare entity of the syndrome,
mostly involving lymphoma.? To the best of our knowledge,
solid tumour association has only been documented in non-
seminomatous germ cell tumour, rhabdomyosarcoma, lung
and breast adenocarcinoma,®'®"" but never in RCC. The
mechanism is unclear, but extrapolating from familial form,
deranged cytokine interaction between histiocytes, cytotoxic
T-cells and natural killer (NK) cells due to defective per-
forin'? and other cytotoxic molecules would be the best
explanation. The concerted cytokine reaction includes high
level of Interferony, IL-6, IL-8, IL-12 and TNF-a churning in
a defective environment with failure of effector cells to elim-
inate pathogens. A perforin knock-out mouse model with
hemophagocytosis indicates a pivotal role of interferony.'
The devastated cytokine storm between RCC and secondary
hemophagocytosis in our patient illustrates a rare coinci-
dence of these two disorders. However, the exact interaction
would require more understanding of tumour biology and
the immune reaction toward malignancies.

Renal cell carcinoma and hemophagocytosis

® O
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Fig. 2. (Upper) Peripheral blood smear showing suspicious histiocyte engulfing
blood cells; (Lower) Bone marrow smear showing hemophagocytic process
with histiocyte phagocytosing leukocyte and erythrocytes.

The treatment of hemophagocytosis in our patient was
hampered by the absence of tissue proof initially, and we
chose IVIG and pulse cyclophosphamide in the hope of
ending this vicious cycle. The traditional regimen of high-
dose steroid was not chosen due to the patient’s elevated
gastrointestinal bleeding risk. Recent reports about success-
ful etoposide treatment in EBV-related hemophagocytosis
are encouraging, but the mechanism includes etoposide
interference of EBV nuclear antigen synthesis and cell trans-
formation, which would not be expected to occur in our
patient, whose EBV serology was negative. There was also
no evidence of RCC metastasis in our patient’s bone mar-
row cavity, so hemophagocytic acitivity was not believed
to result from tumour behavior. The rapidity of his clinical
deterioration further signified the dismal prognosis without
primary tumour control. Standard immunotherapy or novel
biologic agent was not given to the patient because of the
speed of his deterioration; however, these agents would pot-
entially be of help in some cases.

In Turkey, a nationwide multicentre study in pediatric
patients with malignancy-associated hemophagocytosis
included 29 reported cases, the largest case series identi-
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Fig. 3. (Upper) Tumor biopsy showed atypical cells with bubbly cytoplasm,
compatible with clear cell renal cell carcinoma; (Lower) The neoplastic
component staining strongly for cytokeratin (CK), confirming renal cell origin.

fied.™ Of these cases, 34.5% received IVIG only, 7% received
corticosteroid only, and 51.7% patients did not receive
any treatment. One of these patients underwent a protocol-
based regimen, according to hereditary lymphohistiocytic
hemophagocytosis group trial (HLH-2004). The results of this
study show that fever and pancytopenia respond favorably to
either IVIG or corticosteroid, but the overall case mortality
rate is still about one third. Etoposide-based regimen has
also been rarely reported to be effective in germ cell tumour-
related acquired hemophagocytic syndrome.® However, it is
crucial that the underlying malignancy is controlled, since
pharmacological or surgical tumour control is documented
to provide fair pancytopenia reversal.

Conclusion

RCC and hemophagocytosis, two events with cytokine secre-
tion and storming, rarely occur. Specific therapy directed

against this rare disease has not been established, and
anecdotal evidence suggests corticosteroid or IVIG may be
effective. Etoposide is also another promising regimen. Our
case further elucidates the pathophysiology and contributes
to our understanding of cytokine interaction and, possibly,
normalizing the immunologic response.
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