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A patient with idiopathic myelofibrosis with nephrotic syn-
drome is reported. Seven months after the initial diagnosis of
myelofibrosis, the patient was presented with dyspnea, general-
ized edema, heavy proteinuria, massive pleural effusion, and
ascites. Renal biopsy showed focal segmental glomerulosclerosis.
After starting immunosuppressive therapy consisting of
cyclosporine and steroids, his renal function and proteinuria
improved and transfusion requirements decreased.
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INTRODUCTION

Myelofibrosis with myeloid metaplasia (MMM) is a
clonal hematopoietic stem cell disorder characterized by

histological changes of the bone marrow, which include
collagen fibrosis, osteosclerosis, and angiogenesis.
Clinical features consist of constitutional symptoms,
anemia, massive splenomegaly, extramedullary hemato-
poiesis (EMH), and an increase in hematopoietic precur-
sors in the peripheral blood.[1] It is thought that bone
marrow stromal changes are reactive and caused by
cytokines such as transforming growth factor beta-1
(TGF-b1), platelet-derived growth factor (PDGF), basic
fibroblast growth factor (bFGF), vascular endothelial
growth factor (VEGF), osteocalcin, epidermal growth
factor, endothelial cell growth factor, interleukin-1, and
osteoprotegerin (OPG) derived from clonal megakaryo-
cytes and monocytes.[2]

Renal abnormalities in idiopathic myelofibrosis have
rarely been reported in literature, and include EMH
resulting in obstructive uropathy, renal parenchymal
hematopoietic cell infiltration, urolithiasis, acute renal
failure as a result of hyperuricemia, nephrotic syndrome
associated with mesangial proliferative glomerulonephritis,
and amyloidosis.[3,4]

Here we present a patient with MMM who had
nephrotic syndrome and whose renal biopsy revealed
focal segmental glomerulosclerosis (FSGS).
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CASE REPORT

A 50-year-old man was admitted to our hematology
division in August 2005, with a six-month history of mal-
aise, fatigue, pollakiuria, nocturia, and swelling of the legs
and abdomen. His physical examination revealed splenom-
egaly of 10 cm and pretibial edema ++/++. Hemoglobin
value was 7.3 g/dL, WBC was 3.6 × 109/L, MCV was 82 fl,
and platelet count was 85 × 109/L. A blood smear showed
leukoerythroblastosis, poikilocytosis, teardrop red cells,
and polychromasia. Moreover, lactic dehydrogenase
(LDH) level was elevated (1916 IU/L), and total protein
and albumin levels were 5.5 g/dL and 2.8 g/dL, respectively.
Erythrocyte sedimentation rate (ESR) was 105 mm/h.
Urinalysis revealed microscopic hematuria and pro-
teinuria, the latter being 1.12 g/day. Serum creatinine level
was 70.8 μmol/L (0.8 mg/dL). An abdominal ultrasonog-
raphy revealed a massive splenomegaly (201 mm),
hepatomegaly (160 mm), and grade 1 renal parenchymal
disease. Bone marrow aspiration and biopsy findings were
consistent with myelofibrosis with myeloid metaplasia.

The patient was prescribed hydroxyurea 1000 mg/day
and evaluated at nephrology outpatient clinic for hema-
turia and proteinuria. Because of thrombocytopenia, a
renal biopsy could not be performed. An angiotensin-
converting enzyme inhibitor was started to control his pro-
teinuria. Two months later, he was hospitalized due to dys-
pnea, generalized edema, massive pleural effusion, and
massive ascites. Complete blood count (CBC) and perti-
nent blood chemistry values were as follows: WBC, 2.9 ×
109/L; Hb, 6.3 g/dL; MCV, 80 fl; PLT, 69 × 109/L; Cr,
185.85 μmol/L (2.1 mg/dL); total protein, 5.5 g/dL; serum
albumin, 2.4 g/dL; LDH, 1908 IU/L; and daily urinary
protein excretion, 14.5 g. Hepatitis serology was negative.
We could not detect any amyloid deposits in rectal biopsy
specimen and subcutaneous fatty aspiration. Because of
leukopenia, hydroxyurea was stopped. A renal biopsy was
performed. Light microscopic examination disclosed 13
glomeruli, 3 of which were globally sclerotic and 3–4
glomeruli disclosed segmental glomerulosclerosis. A single
glomerulus contained hyalinosis. There were moderate
tubular atrophy and interstitial fibrosis with mild patchy
inflammation (see Figures 1 and 2). Immunofluorescence
staining of glomeruli revealed granular mesangial positiv-
ity for IgM. Staining for IgG, IgA, C3, C1q, and fibrinogen
were negative. No immunofluorescence positivity was
noted in tubular basement membranes or the interstitium.
Congo red staining was negative in glomerular and tubu-
lointerstitial compartments.

He was prescribed 500 mg of pulse I.V. steroid for
three days and cyclosporine 200 mg/day. Two weeks later,
because of increasing serum creatinine levels, hemodialy-
sis was performed. In his follow-up, he did not require

hemodialysis again. He was discharged with cyclosporine
(200 mg/day) and methyl prednisolone (32 mg/day).
Steroid dose was gradually tapered to 5 mg/day at three
months. After one month of therapy, urinary protein excretion
decreased to 3.34 g/day, his transfusion need ceased, and
his renal function improved. He has been maintained on
cyclosporine (150 mg/day, through level 78 ng/mL) and
prednisolone 5 mg/day. Serum creatinine level was 194.7
μmol/L (2.2 mg/dL) at eight months after renal biopsy.

DISCUSSION

Myeloid metaplasia with myelofibrosis can affect many
organ systems at the same time by different mechanisms.
Our patient initially presented with pretibial edema, mild

Figure 1. Light microscopic appearance of a renal biopsy
demonstrated focal and segmental solidification of glomerular
tuft, agglutination of capillaries with hyaline deposits. There is
also interstitial infiltrate. H&E ×100. 

Figure 2. Light microscopic appearance of a renal biopsy
showing intense fibrosis. Masson Trichrome staining ×200.
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to moderate proteinuria, and hematological abnormalities.
When he was diagnosed with MMM, he had accompanying
mild to moderate proteinuria with normal renal function. He
developed severe nephrotic syndrome with mild deterioration
of renal functions six months after the initial diagnosis.

Renal abnormalities are rare in idiopathic myelofibro-
sis and consist of obstructive uropathy caused by EMH in
the renal pelvis, ureters, bladder, renal parenchymal
hematopoietic cell infiltration,[5] urolithiasis, acute renal
failure associated with hyperuricemia, and nephrotic syn-
drome with mesangial proliferative glomerulonephritis
and membranous glomerulonephritis.[3,6] Amyloidosis
complicating MMM was also reported in some case
reports but was rare.[4,7,8] Subcutaneous fat aspiration and
rectal biopsy examination did not reveal amyloidosis.
EMH, a characteristic feature of the disease, is most often
found in the liver and spleen. The hematopoietic islands
may be microscopic infiltrates or macroscopic tumors.
EMH has also been reported in the kidneys.[9] Hence, we
performed a renal biopsy that demonstrated FSGS without
EMH and amyloidosis.

FSGS refers to a common glomerular pathology
that histologically reflects a final common pathway of
various glomerular injury. FSGS has been reported as a
consequence of hereditary/congenital disorders, vascu-
litis, metabolic disorders, human immunodeficiency
virus infection, drug abuse, sickle cell disease, and
others.[10] FSGS has also been linked to a number of
lymphoproliferative disorders.

Four cases of MMM associated with nephrotic syndrome
secondary to glomerulonephritis have been reported.[3,6,7,11]

In one study, 26 MMM patients were evaluated for renal
abnormalities. One of the patients had glomerulonephritis
with nephrotic syndrome.[3] In three other cases, patients
with MMM had nephrotic syndrome with renal EMH and
mesangial proliferative glomerulonephritis[6,11] or membra-
nous glomerulonephritis.[7] To our knowledge, this is the
first case of MMM associated with FSGS.

Significant clinical immunologic abnormalities
including humoral and cellular immunity have been
reported in MMM.[12,13] Clonality studies have shown that
sometimes B and T cell lineages had clonal stem cell ori-
gins.[2] In one study, T cell activation and elevation of
plasma soluble interleukin-2 receptor levels have been
reported in MMM patients.[14] In addition, several reports
have described some abnormalities of humoral immunity.
Increased levels of circulating immune complexes have
been found and their concentration correlated with the
disease activity.[13] Disorder of lymphocyte function, espe-
cially functional abnormalities of T lymphocytes, has been
thought to be involved in the etiology of the primary
FSGS through the production of factors that increase the
permeability of the glomerular basement membranes.[15]

The pathogenetic mechanisms behind FSGS in our case
were probably due to cytokines secreted locally or system-
atically. Previously, it was reported that PDGF, tumor
necrosis growth factors, and IL-1b secreted from
extramedullary hematopoietic foci resulted in interstitial
and periglomerular fibrosis.[5,16–18]

After starting immunosuppressive therapy, his pro-
teinuria decreased significantly to 1.3 g/day and renal
function stabilized at 2.4 mg/dL of serum creatinine. Cal-
cineurin inhibitors are effective in inducing remission in
primary FSGS by hemodynamic as well as inhibiting IL-2
secretion and inhibition of T-cell proliferation.[19,20] No
further blood transfusions were required, and platelet
count was increased to normal levels. This hematological
improvement might be related to potential therapeutic
effects of immunosuppressives including steroids and/or
calcineurin inhibitors.[14,21]

MMM is a hematopoietic disorder that might affect
many organ systems and could be associated with different
types of glomerular injury resulting in nephrotic syn-
drome. Patients should be followed carefully for other
organ involvement Although our case suggests that FSGS
could be a spectrum of glomerular injury accompanying
MMM, further studies are warranted to elucidate the asso-
ciations between MMM and FSGS.
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