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Abstract

Thromboembolic diseases are accepted as the most important complications in adult nephrotic syndrome, particularly
membranous nephropathy. As renal vein thrombosis is usually seen in patients with membranous nephropathy,
cerebral venous thrombosis is a very rare condition, which has not been reported previously in adult patients with
membranous nephropathy. Although acquired dysfunctions of coagulation and fibrinolytic systems are responsible
for hypercoagulopathy in patients with nephrotic syndrome, the two most.common causes of hereditary venous
thrombosis [the mutations of factor V Leiden and methylenetetrahydrofolate reductase (MTHFR)] facilitate thrombosis
in arterial and venous system in these patients. We report a 56-year-old man with sinovenous thrombosis, diagnosed
as membranous nephropathy and detected to have mutations in factor V- Leiden and MTHFR A1298C. Our patient
is important because he had genetic risk of thrombotic conditions and was the first adult patient with membranous

nephropathy.
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INTRODUCTION

The most common clinical finding of nephrotic
syndrome is generalized edema. Patients with nephrotic
syndrome are at an increased risk of bacterial infections,
electrolyte abnormalities, and venous thrombosis.! Re-
nal vein thrombosis is a well-recognized complication in
patients with nephrotic syndrome, especially membra-
nous nephropathy, and its incidence ranges between 5%
and 62% (mean 35%). There are potential mechanisms
such as loss of anticoagulants [i.e., antithrombin III
(AT III)] in urine, increase in fibrinogen levels,
platelet activity and synthesis of procoagulant proteins,
thrombocytosis, and changes in fibrinolytic system with
a tendency to hypercoagulation.? The use of diuretic
drugs and subsequent volume contractions contribute
to the development of thrombosis in patients with
nephrotic syndrome.! However, other potential causes
of hypercoagulopathy such as hereditary thrombophilia

are not well documented.? As factor V Leiden mutation
is the most common cause of hereditary venous throm-
bosis, methylenetetrahydrofolate reductase (MTHFR)
mutation is responsible for hereditary hyperhomo-
cysteinemia and is a genetic risk factor to vascular
diseases.* Although adult membranous nephropathy is
especially associated with renal venous thrombosis,>®
there is no previous report of sinovenous thrombosis
(SVT) in adult patients with membranous nephropathy.
We report the case of a 56-year-old man with idiopathic
membranous nephropathy associated with SVT due to
factor V Leiden and MTHFR A1298C mutations.

CASE REPORT

A 56-year-old man was referred to our hospital
because of proteinuria detected in another medicine
department (complaint of swelling on face and bilateral
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legs). There was no history of systemic illness or
use of medicine. On physical examination, there
was no pathologic finding except for edema in the
legs. Laboratory examination revealed protein in the
urine (+4), hemoglobin level of 15.2 g/dL, white
blood cell count of 5170/mm?>, and platelet count
of 279.000/mm?>. Erythrocyte sedimentation rate was
60 mm/h. Blood urea nitrogen, creatinine, glucose,
electrolytes, prothrombin, and partial thrombin time
were normal; 24 h urine protein was 12 g. The results of
biochemical tests were as follows: total protein 4.8 g/dL,
albumin 2.5 g/dL, total cholesterol 405 mg/dL, com-
plement C3 236 mg/dL (79-152 mg/dL), complement
C4 33.7 mg/dL (16-38 mg/dL), fibrinogen 423 mg/dL
(180—400). Antinuclear, anti-double-stranded DNA,
antiphospholipid, anticardiolipin, hepatitis C, human
immunodeficiency virus antibodies, and hepatitis B
antigen were negative. Serum protein electrophoresis
and chest radiography were normal. Fecal occult
blood was negative. In renal biopsy result, there were
14 glomeruli, 2 of which showed thickening of basal
membrane, 2 of which were glomerular sclerosis,
and remaining 10 showed thickening of glomerular
capillary without hypercellularity. Immunofluorescence
exam with IgG and C3c revealed markedly granular
deposits on glomerular capillary wall, and IgA, IgM,
Cl1q, and fibrinogen were negative. Electron microscope
imaging could not be performed. As a result, all
of these findings were consistent with membranous
nephropathy. Because of the sudden headache and
convulsion developed 3 days after biopsy, cranial com-
puted tomography (CT) was performed. On CT exam,
acute thrombus in right transverse and straight sinuses,
and subarachnoid hemorrhage in left frontal region
were detected (Figure 1). Thrombophilia screening tests
were as follows: AT III activity 27 mg/dL (25-36),
protein C 118% (60-130), and protein S 98.8%
(55-140). Genetic evaluation revealed no mutation

(A)

in prothrombin gene, heterozygote mutation in factor
V Leiden, and homozygote mutation in MTHFR
A1298C gene. Homocysteine level was found to be
16.5 wmol/L.*1% Unfractionated heparin followed by
warfarin was immediately begun and then the dose
was regulated according to coagulation situation. In the
first, third, and fifth months of treatment, intravenous
pulse methylprednisolone at 1 g/dose on the first
3 days and daily oral methylprednisolone at 0.5 mg/kg
on the remaining days were given. In addition,
the patient also received oral cyclophosphamide at
2.0-2.5 mg/kg/day for the second, fourth, and sixth
months. An angiotensin II receptor blocker (irbesartan
300 mg, once a day) was initiated at the same time with
immunosuppressive therapy.

The patient was discharged after recovery from
the thrombotic condition. At the second month of
treatment, the proteinuria decreased at 3 g/24 h,
albumin increased at 3 g/dL, and renal functions were
stable. A control nonenhanced axial CT image was
performed 7 months after diagnosis. Compared to
previous findings, regression of right transverse sinus
thrombosis was observed. The subarachnoid hemor-
rhage and cerebral edema were resolved (Figure 2).

DISCUSSION

Adult patients with nephrotic syndrome have increased
risk of thrombosis in arterial and venous systems when
compared with children with nephrotic syndrome.!
Although renal vein thrombosis is a common compli-
cation in patients with nephrotic syndrome,! SVT is
not a common condition. To date, minimal change
disease constitutes the majority of a few reports of adult
nephrotic syndrome associated with SVT,” 19 and SVT
concomitant with membranous nephropathy has not
been previously reported.

(©)

Figure 1. (A) Nonenhanced axial CT image shows high density in the right transverse sinus, suggesting acute thrombosis and loss of
grey-white matter differentiation throughout the cerebral hemispheres, consistent with diffuse edema. (B) The straight sinus is seen
hyperdense due to the presence of thrombus on sagittal reformatted CT image. (C) Nonenhanced CT image passing lateral ventricle level

shows localized subarachnoid hemorrhage in left frontal region.
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(A)

Figure 2. (A) Nonenhanced axial CT scan obtained 7 months later exhibits recovery of high density in the right transverse sinus. (B)
The CT scan passing through lateral ventricle shows that the subarachnoid hemorrhage at the left frontal region and cerebral edema are

resolved.

There is a tendency to hemostatic system activation
and thrombosis in nephrotic syndrome. The changes
of coagulant factors, defect of fibrinolytic activity,
and platelet dysfunctions contribute to this condition.®
Abnormality in coagulation system is caused by
increased production of coagulation factors by the liver,
loss of AT III and plasminogen in urine, and accelerated
thrombin generations.®11 Nephrotic syndrome may be
associated with acquired hypercoagulability. However,
if this condition accompanies an underlying heredi-
tary thrombophilia, thrombotic processes can occur.
Hereditary tendency to venous thrombosis rarely causes
spontaneous thrombotic condition prior to puberty.!?
Genetic aspects of thrombotic disease in adult patients
with nephrotic syndrome are not well investigated and
are reported as case reports.!>

Factor V Leiden mutation is the most common cause
of hereditary thrombophilia and constitutes 40-50% of
all cases. There are guanine to adenine substitution
at nucleotide position 1691 of the factor V gene and
a substitution of arginine to glutamine at position
506 on the molecular basis of resistance to activated
protein C. Heterozygote mutation of factor V Leiden
is responsible for 90-95% cases of Activated Protein
C (APC) resistance. The risk of thromboembolism
increases 7 times with heterozygote mutations of factor
V Leiden and 80 times with homozygote mutations.!*
Previous studies indicated that patients with nephrotic
syndrome who had factor V Leiden mutation had
high risk for thromboembolic conditions.? There is an
increased risk for cerebral vein thrombosis in factor V
Leiden mutation, and cerebral venous thrombosis is
seen in patients with factor V Leiden mutation five or
six times more than in control group.!® There was one
child who had factor V Leiden mutation with arterial

thrombosis in literature but there was no reported case
of SVT with membranous nephropathy.!6

The two most common polymorphisms in MTHFR
gene (C677T and A1298C) cause reduction of enzyme
activity, leading to increased level of homocysteine
which is a risk factor for cerebrovascular and cardio-
vascular disease. The MTHFR enzyme activity was
reduced by 60% in patients with homozygote and 30%
in patients with heterozygote for C677T polymorphism,
and 35-45% in patients with homozygote and 10% in
patients with heterozygote for A1298C polymorphism.
Thus, both polymorphisms can cause reduction of
enzyme activity and consequently result in increased
homocysteine level.!” Homocysteine level in our patient
was a little higher than normal.

The risk of thrombosis in nephrotic syndrome is
closely related to the severity of disease (protein-
uria >10 g/day), especially low levels of albumin
(<2 g/dL).!® Our patient had severe proteinuria but
albumin level was not less than 2 g/dL.. However, he
had both heterozygote mutation for factor V Leiden
and homozygote mutation for MTHFR A1298C. We
think that the presence of these mutations facilitates
the thrombosis in atypical locations. There are many
causes of hypercoagulability in nephrotic syndrome.
When ordinary causes have failed to explain thrombotic
condition, hereditary thrombotic risk factors, particu-
larly factor V Leiden mutation, have to be investigated
because of the heterozygote mutation for factor V
Leiden leading to the risk for SVT, especially in the early
period of the disease. In addition, immunosuppressive
treatment has to be begun immediately in order to
preserve renal function and reduce exposing time
to nephrotic syndrome for minimizing the risk of
thromboembolic complication.
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