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Abstract: Vascular thrombosis and hypercoagulability are frequently observed in individuals with nephrotic syn-
drome (NS), particularly those diagnosed with membranous nephropathy (MN). It is extensively recognized that ve-
nous thrombosis occurs far more frequently than arterial thrombosis. However, we report a patient who experienced
two significant arterial and venous thrombotic events within the past two years, and he was a 35-year-old man with
nephrotic syndrome secondary to membranous nephropathy. In contrast to most previous similar studies that had
shown only a single demonstration of venous embolism or arterial embolism, this case highlighted the occurrence
of both venous and arterial embolic events. This suggests and prompts considerations for future research avenues

and anticoagulant treatment strategies.
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Introduction

Nephrotic syndrome (NS) is a common manifes-
tation of various glomerular diseases, charac-
terized by heavy proteinuria, hypoalbuminemia,
hyperlipidemia, and edema. Among the differ-
ent causes of NS, membranous nephropathy
(MN) is one of the most prevalent in adults
[1]. Patients with NS, especially those with
MN, have an elevated risk of thromboembolic
events, including venous thromboembolism
(VTE) and arterial thromboembolism (ATE),
which significantly contribute to the morbidity
and mortality of the condition [2-8]. Studies
indicate that 10-30% of NS patients may devel-
op venous thromboembolic complications, with
a higher incidence seen in MN [9-11]. The most
common sites of thrombosis include the deep
veins of the lower extremities, pulmonary arter-
ies, and renal veins. While arterial thromboem-
bolic events are less frequent, they can still
lead to significant morbidity [1, 12]. The under-
lying mechanisms involve a complex interplay
of hypercoagulability, loss of anticoagulant fac-
tors in the urine, endothelial dysfunction, and

platelet activation, all contributing to a pro-
thrombotic state [13].

Managing thromboembolic risk in NS, particu-
larly in MN patients, typically involves anticoag-
ulant therapy. Prophylactic anticoagulation is
generally recommended for patients with se-
vere hypoalbuminemia (<2.5 g/dL), which is
associated with an increased risk of thrombotic
complications [1, 12]. Warfarin is widely used;
however, direct oral anticoagulants (DOACs)
have gained attention due to their ease of use
and potentially improved safety profile [1, 14].
Nevertheless, there is no consensus on the
optimal initiation criteria, duration, or selection
of anticoagulants for these patients. Balancing
the reduction of thrombotic risk with minimizing
bleeding complications remains a key challenge
for clinical practice [15].

The potential role of antiplatelet therapy in
managing thromboembolic risk in NS has also
gained interest. Platelet hyperactivity, common-
ly seen in NS, may predispose patients to arte-
rial thromboembolic events, leading to the
investigation of antiplatelet agents such as
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aspirin for ATE prevention [1, 12]. However, cur-
rent evidence is limited, and large-scale ran-
domized controlled trials are lacking. Some
observational studies suggest that aspirin may
reduce arterial events, particularly in patients
with severe hypoalbuminemia or other high-risk
features, but concerns regarding bleeding risk,
especially in those already on anticoagulation
therapy, remain unresolved [15].

Despite advancements in understanding th-
romboembolic risks in NS and MN, significant
gaps remain regarding optimal prevention strat-
egies. Emerging data on combining anticoagu-
lation and antiplatelet therapy suggest the pos-
sibility for more personalized thromboprophy-
laxis approaches in this patient population.
Further research is needed to clarify the role
of antiplatelet agents, define the best antico-
agulant regimens, and assess the effect of
these therapies on long-term outcome, includ-
ing renal and cardiovascular complications [1,
8, 14].

Unlike most previous case reports [2, 3, 7, 8],
this is a rare case report in which the patient,
despite receiving a standard anticoagulation
regimen, experienced both severe venous and
arterial thromboembolic events within a short
period. This unique case challenges the current
understanding of anticoagulation strategies
and provides new insight into the complexity
of thromboembolic management in nephrotic
syndrome. It also underscores the need for fur-
ther research to refine anticoagulation proto-
cols and explore novel approaches in the pre-
vention and treatment of thromboembolic
complications in this patient population.

Case presentation
Medical history

A 35-year-old male patient was hospitalized on
March 6, 2024, due to recurrent bilateral lower
limb edema persisting for over two years, with
recent exacerbation over the past week. Pre-
viously, in September 2022, he had under-
gone surgery at the First Affiliated Hospital of
Kunming Medical University. The procedure
involved extracting an inferior vena cava throm-
bus, placing/removing a filter to prevent further
exacerbation of pulmonary embolism, extract-
ing an iliac vein thrombus, and performing
lower extremity deep vein cannulation throm-
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bolysis. At that time, the diagnosis was bilate-
ral lower extremity deep vein thrombosis, iliac
vein thrombosis, inferior vena cava thrombosis,
and pulmonary artery embolism. After a thor-
ough history-taking, his blood biochemistry
revealed an albumin level of 31 g/L, and his
urinalysis showed a urinary protein 2+ in
September 2022. The lower extremity edema
improved post-surgery, but some swelling per-
sisted. He only took rivaroxaban for 3 months
and took diuretics intermittently post-surgery,
and he did not seek further consultation about
edema and urinary protein.

Three months before admission, he was also
diagnosed with acute myocardial infarction in
February 2024 and underwent coronary inter-
vention with stent placement. After surgery, he
was prescribed atorvastatin calcium tablets 20
mg once daily, aspirin enteric-coated tablets
100 mg once daily, and ticagrelor tablets 90
mg once daily. During this period, his urine rou-
tine showed urinary protein 4+, and his renal
function exhibited a blood creatinine level of
120 umol/L (Normal reference value is 40 to
110) and albumin of 19 g/L. It was only at this
time that he was advised to consult a nephrolo-
gist for further evaluation. Other than that, he
had no specific medical history of diabetes or
hypertension.

Diagnosis and treatment process

On admission, his vital signs were normal, and
physical examination revealed no yellowing of
the skin or sclera, no palmar erythema or spi-
der naevi, no jugular vein distension, no dry or
wet rales in both lungs, and no heart enlarge-
ment. His liver and spleen were not palpable,
and no shifting dullness was observed. His
lower extremities were moderately swollen.
Additionally, laboratory tests showed a hemo-
globin concentration of 102 g/L, urinary pro-
tein 3+, a 24-hour urinary protein quantification
of 13.225 g/L, a urine albumin-to-creatinine
ratio of 3532.19 mg/g, a calcium level of 1.94
mmol/L, a blood creatinine level of 98 umol/L,
a urea nitrogen level of 4.48 mmol/L, a total
protein level of 35.1 g/L, and an albumin level
of 17.5 g/L. Furthermore, his anti-phospholi-
pase A2 receptor antibody (PLA2R) was 164.52
U/ml (reference range <20). Autoantibody spec-
trum, rheumatic panel, thyroid function, coagu-
lation function and factors, and tumor markers
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Figure 1. Partial chest CT image: The red arrow in (A) indicates a coronary
stent, while the red arrow in (B) highlights thrombosis in the inferior vena
cava.

were all within hormal range. Besides, his elec-
trocardiogram showed sinus rhythm, abnormal
Q waves, and ST-segment elevation. His chest
computed tomography (CT) on March 6, 2024,
presented slight exudative changes in the right
lower lobe and a small nodule in the left upper
lobe. Additionally, changes were observed in
the coronary stent intervention as shown in
Figure 1A, and a high-density shadow was
detected in the inferior vena cava as shown in
Figure 1B. His urinary system color Doppler
ultrasound indicated enlarged kidneys and a
thickened renal cortex.

The diagnosis included membranous nephrop-
athy, nephrotic syndrome, personal history of
inferior vena cava thrombosis and pulmonary
artery embolism, and post-coronary artery st-
ent implantation status. Given the elevated
bleeding risk linked to dual antiplatelet the-
rapy, a renal puncture biopsy was omitted.
Following a comprehensive discussion of treat-
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ment options for membran-
ous nephropathy, the patient
opted for rituximab in conjunc-
tion with tacrolimus immuno-
suppressive therapy. On March
9, 2024, the patient was treat-
ed with rituximab injection (1
g). The patient was readmitted
on April 11, 2024, for a ritux-
imab injection and disease
evaluation. Given the patient’s
personal history of inferior ve-
na cava thrombosis and pul-
monary artery embolism, cou-
pled with indications of infe-
rior vena cava thrombosis in
the last chest CT on March 6,
2024, a vascular surgery con-
sultation was arranged for fur-
ther treatment guidance. A
whole abdominal computed to-
mography scan on April 11,
2024, was recommended by
a vascular surgeon, which
revealed high-density shadows
in the inferior vena cava and
left renal vein as shown in
Figure 2. The vascular sur-
geon, contacted by phone to
review the scan, recommend-
ed lifelong anticoagulation the-
rapy. Given the patient’s recent
coronary stenting, we consulted with a cardio-
vascular specialist to develop a more tailored
anticoagulation regimen. On April 19, 2024, the
patient received a rituximab injection (1 g) and
was prescribed rivaroxaban (15 mg once daily)
and clopidogrel (75 mg once daily) for antico-
agulation and antiplatelet therapy, based on
the multidisciplinary consultations.

Subsequent treatment plan and follow-up

According to KDIGO guidelines, immunosup-
pressive treatment for membranous nephropa-
thy should be tailored to the patient’s risk pro-
file, primarily defined by proteinuria levels and
renal function. High-risk patients (proteinuria
>8 g/day or declining renal function) require
more aggressive immunosuppression. First-
line therapy in this group includes rituximab
or a cyclophosphamide-corticosteroid regimen
[1]. In this case, the patient’s 24-hour urinary
protein quantification was 13.225 g/L, exceed-
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Figure 2. Whole abdomen CT partial image: The red arrow in (A) indicates
renal vein thrombosis, while the red arrow in (B) shows thrombosis in the
inferior vena cava.

ing the 8 g/day threshold and categorizing him
as high-risk. Thus, aggressive immunosuppres-
sive therapy was indicated. After a comprehen-
sive discussion of the potential benefits and
risks of various treatment options, the patient
chose a combination therapy with rituximab
and tacrolimus.

On April 19, 2024, the patient’s treatment regi-
men was initiated, consisting of rivaroxaban
(15 mg once daily), clopidogrel hydrogensulfate
(75 mg once daily), fenofibrate (0.2 g once
daily), sacubitril/valsartan (100 mg twice daily),
spironolactone (40 mg once daily), furosemide
(20 mg once daily), and tacrolimus (1.5 mg
twice daily). During a follow-up visit on June 30,
2024, significant improvement in edema was
observed, with urine protein levels at 2+ and
albumin at 31 g/L. A subsequent telephone
follow-up on September 8, 2024, confirmed
that the edema in both lower extremities had
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completely resolved, allowing
for discontinuation of diuret-
ics. Laboratory tests at this
point showed a urine protein
level of 1+ and an albumin
level of 35 g/L. These find-
ings indicated that the pati-
ent’'s membranous nephropa-
thy was effectively managed
through the combination of
rituximab (1 g, administered in
two doses on March 9 and
April 19) and tacrolimus (1.5
mg twice daily), leading to com-
plete remission using the cur-
rent therapeutic approach.

Discussion

In nephrotic syndrome, the
heightened risk of thromboem-
bolic events arises from multi-
ple interconnected mechanis-
ms. The urinary loss of key
antithrombotic proteins, such
as antithrombin 1ll, protein C,
and protein S, leads to a pro-
thrombotic state. Concurrently,
increased synthesis of proco-
agulant factors-including fac-
tors V, VI, fibrinogen, and pla-
sminogen activator inhibitor
1-occurs, largely as a compen-
satory response to hypoalbu-
minemia. This imbalance between coagulation
and fibrinolysis facilitates thrombus formation
and persistence. Additionally, platelet hyperac-
tivity and hyperfibrinogenemia further exacer-
bate the hypercoagulable state, significantly
increasing the risk of thrombosis in nephrotic
syndrome [13]. In this case, the patient was a
young male who had been in a state of hypopro-
teinemia. He presented in a hypercoagulable
state, and no relevant cardiovascular risk fac-
tors were noticed before the onset of the dis-
ease. However, he had suffered from two seri-
ous arterial and venous thrombotic events in
the past two years. Based on his medical his-
tory and examination results, the two severe
embolic events were closely associated with
nephrotic syndrome secondary to membranous
nephropathy.

As shown by the results in Table 1, venous
embolic events dominate embolic events in
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Table 1. Reported thromboembolic events and management in nephrotic syndrome and membranous nephropathy

Author Year

Study type

Embolic events

Anticoagulation strategy

Antiplatelet strategy

Shi-Jun Li [10] 2012

Sophia 2012
Lionaki [11]
Joseph 2013

Loscalzo [13]

Kavita Krishna 2015
(2]

Julia M.
Hofstra [12]
Herve’ Lobbes 2021
[17]

KDIGO 2021
Guidelines [1]
Federica De
Pascali [15]

2016

2021

2024

Prospective Study
Retrospective
Cohort

Clinical Review
Case Report
Commentary

Editorial

Clinical Guideline

VTE in 36% of MN patients,
mainly RVT and PE.

VTE in 7% of MN patients, mostly
within 2 years of diagnosis.

Thrombotic events in ~25% of
NS patients.

AMI in a 28-year-old with NS.

High risk of venous and arterial
thrombosis in MN.

VTE as a critical complication
in NS.

Increased VTE/ATE risk in NS
patients.

Systematic Review VTE incidence: PE at 1.8%, DVT
and Meta-Analysis at 0.9% with prophylaxis.

LMWH for 1 month, then warfarin for >6

months.

Anticoagulation post-VTE; not used
prophylactically.

Highlights hypercoagulable state; emphasizes
monitoring and anticoagulation for high-risk

patients.

Urgent PCI and unfractionated heparin.

Recommends prophylactic warfarin for albumin

<2.5 g/dL.

LMWH or heparin followed by VKAs for 3-6

months.

Prophylactic anticoagulation for high-risk pa-
tients; options include LMWH, warfarin, DOACs.

Prophylactic anticoagulation reduces VTE but

has bleeding risk.

Platelet activation noted; not the
primary focus.

No significant protective effect
noted.

Platelet hyperactivity discussed;
statins may reduce aggregation.

Tirofiban during PCI; aspirin
post-procedure.

Aspirin may reduce arterial events;
bleeding risk needs assessment.
Lacks evidence for antiplatelet
use; more trials needed.
Antiplatelet therapy for specific
high-risk scenarios.

Limited evidence for aspirin in VTE
prevention in primary NS.

Note: NS: Nephrotic Syndrome; MN: Membranous Nephropathy; VTE: Venous Thromboembolism; RVT: Renal Vein Thrombosis; PE: Pulmonary Embolism; ATE: Arterial Thromboembo-
lism; LMWH: Low-Molecular-Weight Heparin; DOACs: Direct Oral Anticoagulants; PCI: Percutaneous Coronary Intervention; AMI: Acute Myocardial Infarction; VKA: Vitamin K Antagonist;
KDIGO: Kidney Disease Improving Global Outcomes.
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patients with nephrotic syndrome. These stud-
ies have predominantly focused on isolated
venous thromboembolism or arterial thrombo-
embolism in patients with nephrotic syndrome.
However, the case we report is rare, since
severe venous and arterial thrombotic events
occurred together in the same patient. This
dual manifestation of thrombotic complica-
tions highlights the complex interplay between
the pathophysiology of MN and its associated
prothrombotic state, which is less commonly
observed and reported in the literature.

Thrombotic and embolic events are more com-
mon in patients with membranous nephropathy
when albumin levels are 25 g/L or lower.
Therefore, anticoagulant therapy is often rec-
ommended for these patients once albumin
levels fall to 25 g/L or below [1, 16, 17]. Venous
thromboembolism is the primary concern, while
arterial embolism is less common. As a result,
clinical practice primarily emphasizes antico-
agulant therapy for the prevention and manage-
ment of venous thromboembolism. In this case,
following the initial embolic event (a serious
deep vein thrombosis event), the patient re-
ceived rivaroxaban for three months in accor-
dance with guideline recommendations. How-
ever, one year later, he experienced a severe
acute myocardial infarction. Following the sec-
ond embolic event, the patient was treated with
aspirin enteric-coated tablets and Tegretol anti-
platelet therapy. However, the patient contin-
ued to suffer from renal vein and inferior vena
cava thrombosis two months later. Finally, the
patient was prescribed rivaroxaban (15 mg
once daily) and clopidogrel (75 mg once daily)
for combined anticoagulation and antiplatelet
therapy, following a multidisciplinary consulta-
tion. Compared to most anticoagulation strate-
gies studied (Table 1), this combination regi-
men deviated from traditional protocols and
merits attention. The patient’s severe venous
thrombosis, coupled with arterial involvement,
necessitated a more individualized approach,
carefully balancing the risk of bleeding against
the need to prevent further thromboembolic
events. The decision-making process involved
a thorough evaluation of both antiplatelet and
anticoagulant therapies, guided by the pa-
tient’s specific clinical presentation and treat-
ment response. This case suggests that in cer-
tain situations, antiplatelet therapy may be as
crucial as anticoagulation, despite the typical
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clinical focus on anticoagulant therapy alone.
Therefore, individual anticoagulation and anti-
platelet therapeutic strategies (for whom, when
to start, how to do it) should still be necessarily
considered for patients with nephrotic syn-
drome, so as to reduce the incidence of serious
embolic events and to avoid serious bleeding
events [18].

Conclusion

This case suggests that in certain circumstanc-
es, antiplatelet therapy may be just as impor-
tant as anticoagulation, despite the usual clini-
cal emphasis on anticoagulants alone. There-
fore, individualized strategies for both antico-
agulation and antiplatelet therapy (including
patient selection, timing, and method) should
be carefully considered for patients with ne-
phrotic syndrome. Further research is needed
to explore the combined use of anticoagulants
and antiplatelet therapies in complex cases
involving both arterial and venous thrombosis
in NS patients.

The insights gained from this case are as fol-
lows: 1) Earlier medical attention and prompt
diagnosis, coupled with early prophylactic anti-
coagulation, may prevent severe thrombotic
and embolic events. However, early prophylac-
tic antiplatelet also holds considerable impor-
tance for patients with membranous nephro-
pathy sometimes, while there are many uncer-
tainties regarding its exact implementation [14,
16, 19]. As a result, future research in this field
should aim to maintain consistent treatment
plans to facilitate steady data collection and
better guide early anticoagulation and anti-
platelet treatment. 2) Previously, venous embo-
lism was considered the main type of throm-
botic event in nephrotic syndrome patients,
with arterial embolism events being overlook-
ed [20]. However, some recent studies have
reported arterial embolism events [2, 3]. There-
fore, the necessity to simultaneously inten-
sify antiplatelet therapy in some patients with
membranous nephropathy during early antico-
agulation remains to be clarified. To date, there
has been no large-scale, multi-center, open
study on the epidemiologic characteristics of
thrombotic events in nephrotic syndrome pa-
tients. Future research may enhance clinical
medication strategies in this scenario.
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