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Case Report

Renal vein thrombosis and membranous glomerulopathy in a patient homozygote for factorV Leiden

mutation; A mere coincidence!?

embranous nephropathy, the most common primary
Mcause of nephrotic syndrome in adults, is associated
with development of renal vein thrombosis. The cause
and effect relationship between the two entities has been contro-
versial for years, but currently the accepted concept is that neph-
rotic syndrome induces a hypercoagulable state through a uri-
nary loss of anti-coagulative proteins, such as antithrombin III.
This, in turn, leads to venous thrombosis, most commonly with-
in the renal vein (since anticoagulant factors are especially de-
pleted in post-glomerular efflux) (1) . The opposed hypothesis
states that hypercoagulable state may cause renal vein thrombo-
sis, which initiates membranous glomerulopathy through dis-
ruption of renal blood drainage, but it has been generally aban-
doned in recent years, in the perspective of ample data indicating
the central role of immune-mediated glomerular damage in this
disorder. However, rejection of this theory was predominantly
based on studies performed prior to the currently expanding rec-
ognition of many common inherited hypercoagulative disorders.
Described herein is a patient homozygous to factor V Leiden
mutation who presented with pulmonary thromboembolism and
later developed renal vein thrombosis and membranous nephro-
pathy. Anticoagulant treatment was associated with prompt resol-
ution of renal vein thrombosis that was followed by a delayed but
gradual improvement of proteinuria. This report raises the ques-
tion of the possibility of an association between activated protein
C resistance, renal vein thrombosis, and membranous glomerulo-
pathy. The coexistence of factor V Leiden mutation and membra-
nous glomerulopathy may serve as predisposing risk factors to
the development of renal vein thrombosis. Alternatively, in a mi-
nority of cases hypercoagulative states and renal vein thrombosis
might precede and initiate secondary renal glomerulopathy. Until
future studies establish whether a linkage exists between hyper-
coagulable disorders and membranous nephropathy, we suggest
that a full hypercoagulability work-up be performed in those pa-
tients with the nephritic syndrome secondary to membranous
glomerulopathy who develop renal vein thrombosis.
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Case report

A 43-year-old previously healthy male dentist was admitted to
another hospital because of right-sided pleuritic chest pain, he-
moptysis and shortness of breath. Physical examination was re-
portedly unremarkable. Blood count, renal function tests, he-
patic aminotransferase, albumin and cholesterol levels were all
within normal levels and urinalysis was normal. Chest radiogra-
phy revealed right-sided segmental atelectasis, yet broncho-
scopy was reported to be unremarkable. Echocardiography and
abdominal ultrasonography were normal. The patient was erron-
eously diagnosed of suffering from pleuridinia, was adminis-
tered analgesics (Naproxen, 250 mg bid) and discharged.

In the following five months, the patient continued to suffer
from repeated episodes of chest pain and hemoptysis, and pro-
gressively developed dyspnea on exertion. He denied any per-
sonal or familial history of thrombophillia, cardiac disease, and
the use of medications, natural remedies, recreational drugs, al-
cohol, or potential exposure to human immunodeficiency virus.

On admission the patient was afebrile and mildly dyspneic.
Blood pressure was 150/95, heart rate was 115, and respiratory
rate was 15 per minute, with peripheral oxygen saturation 93%
on room air. Periorbital swelling and mild symmetric pedal ede-
mas were noted, without physical signs of deep vein thrombosis.
The physical examination was otherwise unremarkable. Labora-
tory tests on admission are presented in Table 1. Of note is the se-
vere hypoalbuminemia of 24 g/l and hypercholesterolemia, with
a total serum cholesterol level of 7 mM and LDL level of 5 mM.
Urinalysis showed hyaline casts. Nephrotic range proteinuria of
6.4 g/day was noted. Chest radiography and echocardiography
were normal. Computerized tomography of the chest and ab-
domen revealed a small, peripheral right-sided pulmonary em-
bolus, and a large thrombus within the vena cava originating at
the level of the right renal vein and extending cranially beyond
the hepatic veins (Fig. 1). The venous system caudal to the renal
veins was patent. The deep venous system in the lower limbs ap-
peared normal on ultrasound and Doppler studies.

Thrombophillia survey revealed the diagnosis of homozygo-
sis for factor V Leiden mutation-associated activated protein C
resistance (APCR). Evaluation of secondary causes of nephrotic
syndrome was negative, including tests for anti-nuclear and anti
cardiolipin antibodies, C & P ANCA, anti nRNP, rheumatoid
factor, and cryoglobulins. Serology for hepatitis B and C viruses,
Human Immunodeficiency virus and syphilis were all negative.
Protein- and immunoelectrophoresis, as well as tumor markers
were normal, rectal biopsy was negative for amyloid, and urinary
heavy metals were not increased.

The patient was treated with warfarin (for an INR of 2-3),
enalapril and simvastatin. The respiratory symptoms and micro-
scopic hematuria quickly resolved. Repeated imaging after a
month confirmed patency of the vena cava and a normal renal
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venous flow. Six months after the initiation of anticoagulant ther-
apy nephrotic-range proteinuria persisted and the patient under-
went right kidney biopsy that was significant for mild glomeru-
lar thickening, mesangial cell proliferation, mononuclear infil-
trate and foci of fibrosis. Renal tubuli and blood vessels appear-
ed normal. Fluorescence microscopy showed diffuse granular
deposits, mainly consisting of IgG and IgM, some focal C3 de-
posits along glomeruli and small blood vessels, compatible with
membranous glomerulopathy. Electron microscopy revealed
sub-epithelial deposits, characteristic of membranous glomeru-
lopathy (Fig. 2). Congo-Red staining was negative for amyloido-
sis. The patient declined immunosuppressive regimens. During
5 years of follow-up he remained asymptomatic, with normal
blood pressure and kidney function tests. Proteinuria, which
reached a high of over 6 grams per day at the peak of disease ac-
tivity (Fig. 3), gradually reduced to 400 mg per day after a year
and a half of follow-up, and remained stable throughout the
5 years of follow-up.

Discussion

We report a patient who presented with prolonged clinical signs
of recurrent pulmonary emboli and was later found to have a
vena cava thrombus, originating from the right renal vein.
Further evaluation revealed the presence of both membranous
glomerulonephritis and homozygosity for factor V Leiden mu-
tation, associated with APCR. To our knowledge, the association
between this and other inherited thrombophilias, RVT and mem-
branous nephropathy has not been suggested previously.

The gene incidence of factor V Leiden mutation is about
3-6.7% in the general population. Thus, homogzygocity for the
mutation ranges from 1/1,000 to 4/10,000 (2—4). The incidence
of membranous glomerulonephritis is estimated to be 2/100,000
per year (for young age group), which make the probability of
concurrently developing both disorders extremely low, a chance
of 0.8-2/100,000,000 per year. The very low probability of the
patient coincidently having both diseases, as well as the sponta-
neous long-lasting remission, without relapses of membranous
glomerulopathy (over a five year period of follow-up) raises the
possibility of a pathophysiological linkage. However, true epi-
demiological validation of such linkage can only be achieved if
future studies demonstrate an increased incidence of membra-
nous glomerulopathy in patients with homozygous factor V
Leiden mutation. Alternatively, a possibility exists that an un-
diagnosed hypercoagulability disorder in a patient suffering
from membranous nephropathy may predispose him to the de-
velopment of renal vein thrombosis.

Membranous nephropathy, the most common primary cause
of nephrotic syndrome in adults, is closely associated with the
development of RVT, which has been reported in up to 10% of
cases (5-8). The cause and effect relationship between the two
disease entities has for years been the subject of major debate (9),
but currently the general opinion is that nephrotic syndrome pre-
disposes to hypercoagulability and particularly to RVT. A hyper-
coagulable state in nephrotic patients is secondary to increased
platelet activation and the generation of high molecular weight
fibrinogen molecules. It is conceivable that urinary loss of anti-
coagulate proteins such as anti-thrombin III leads to the particu-
lar thrombophyllic tendency in the renal efflux (10, 11). Others

Figure |: A) Axial CT at the level of the right renal vein demon-
strating thrombosis of the vein (white arrow). The IVC at this
level is patent (black arrow). B) Axial CT slightly cranial to the level of
the right renal vein showing a large thrombus in the IVC (black arrow).
The left renal vein is normal (white arrow).

Figure 2: A) Glomerulus showing mild diffuse mesangial cell hy-
perplasia and diffusely thickened glomerular capillary wall
(H.E. stain, original magnification). B) granular deposits of IgG
along glomerular capillary wall at immunofluorescence; C) “Spikes” of
glomerular basement membrane surrounded deposits (black arrow,
methenamine silver); D) subepithelial electron—dense deposits (white ar-
rows) at electron microscopy.
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Figure 3: Urinary 24-hour protein secretion during 5 years of
follow-up, showing marked improvement after administration
of anticoagulants.
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Table I: Patient laboratory results at admission.

White Blood Cells (108/ml) 5.2
Hemoglobin (g/dl) 115
Platelets (108/ml) 173
Sodium (mM/I) 139
Potassium (mM/l) 4
Urea (mM/l) 26
Creatinine (mM/l) 62
Glucose (M/l) 5.7
Total protein (g/l) 62
Albumin (g/l) 24
Alanine Aminotransferase (units) 18
Lactate Dehydrogenase (units) 500
Total Cholesterol (mM/l) 7
HDL Cholesterol (mM/l) 1.03
LDL cholesterol (mM/l) 5
Triglicerides (mM/I) 2.06
International Normalized Ratio 1.19
Partial Thrombin Time (seconds) 38

explained the predisposition of patients with membranous
glomerulopathy to RVT by the development of an immune com-
plex-mediated hypercoagulable state in the renal venous system
(6). The possibility that in some patients renal vein thrombosis
initiates membranous glomerulopathy and proteinuria has thus
been generally not accepted.

Nevertheless, the notion of RVT being a secondary phenom-
enon has been based on studies and reports that were conducted
before the era of expanding understanding of thrombophillia.
The series of discoveries in the last years of common inherited
causes of procoagulant conditions, including APCR, hyper-
homocysteinemia, PT210 mutation of prothrombin, and the anti-
phospholipid syndromes have not been recognized at that time.
Our case report raises the possibility that, although most patients
develop a hypercoagulable state secondary to nephrotic syn-
drome, in a minority of patients nephrotic syndrome may poss-
ibly be secondary to a hypercoagulable state, leading to renal
vein thrombosis and a subsequent glomerulopathy. Alternatively,
a second hypercoagulable disorder may serve as a 'second hit'
and contribute to the development of renal vein thrombosis in pa-
tients with membranous glomerulopathy. A possible pathogenic
linkage between renal vein thrombosis and an essential immune
mediated nephropathy may be increased glomerular pressure in
RVT leading to release of glomerular antigens and formation of
an autoimmune reaction against them. This secondary bilateral
autoimmune phenomenon has been suggested to occur even
when renal vein occlusion is unilateral, although it could not be
determined whether the membranous glomerulopathy was pri-
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