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Thromboembolic phenomena in patients

REVIEW

with nephrotic syndrome: pathophysiology,

risk factors, prophylaxis and treatment

Abstract

Thromboembolic events resulting from disturbances in the body’s balance of thrombotic
and antithrombotic abilities are among the most life-threatening complications

of nephrotic syndrome. Certain causes of nephrotic syndrome leave the patient
particularly susceptible to thromboembolism. The severity of proteinuria and degree of
hypoalbuminaemia are other common predictors of risk. Timely initiation of prophylactic
therapy can help prevent morbidity and mortality associated with this complication in
patients with nephrotic syndrome. The duration of treatment and choice of therapeutic
agent depends on several factors, including the degree of hypoalbuminaemia, risk
factors for thrombosis and risk of bleeding. This article reviews current understanding
of the pathophysiology and risk factors for thromboembolism associated with nephrotic
syndrome, and summarises recommendations and strategies for preventing and treating
thromboembolic events in patients with nephrotic syndrome.
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Introduction

Nephrotic syndrome, typically characterised by massive proteinuria (over 3.5 g/day),
hypoalbuminaemia, oedema and hyperlipidaemia, is a common presentation of many glomerular
diseases (Tian et al, 2023). Underlying causes include primary glomerulopathies (such as
membranous nephropathy, minimal change disease and focal segmental glomerulosclerosis),
a variety of secondary causes including diabetic nephropathy, systemic lupus erythematosus,
malignancy and amyloidosis, medications such as bisphosphonates and non-steroidal anti-
inflammatory drugs, and heavy metal poisoning (Hull and Goldsmith, 2008; Mittal et al, 2020).

Thrombosis, including arterial and venous thromboembolism, is associated with nephrotic
syndrome. Up to 27% of adults and 3% of children with nephrotic syndrome develop a
thrombotic event during the disease course, the majority of which occur within 90days
of the initial diagnosis (Waller et al, 2021). Vestergaard et al (2022) found the 1-year
absolute risk of arterial and venous thromboembolism was 4% and 3% respectively,
and the 10-year absolute risk was 14% and 8% respectively. Common thromboembolic
phenomena reported in patients with nephrotic syndrome include deep vein thrombosis,
renal vein thrombosis, pulmonary embolism and, less commonly, arterial embolism in the
lower limbs, cerebral and coronary circulation (Singhal and Brimble, 2006). Renal vein
thrombosis was estimated to be present in up to 30% of patients with nephrotic syndrome
and deep vein thrombosis in up to 15% of patients (Singhal and Brimble, 2006; Welander
et al, 2021). Patients with nephrotic syndrome have a higher risk of thromboembolism than
cancer-associated venous thromboembolism and venous thromboembolism in hospitalised
patients for medical reasons (Waller et al, 2021).

Understanding thromboembolic phenomena associated with nephrotic syndrome is important
because the incidence is higher than that of other kidney diseases. These are some of the most
severe complications of nephrotic syndrome after infections and lead to significant morbidity.
They are associated with cardiovascular collapse and death and often present asymptomatically
before becoming haemodynamically significant, such as pulmonary embolism (Kerlin et al,
2012; Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work
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Group, 2021). Appropriate anticoagulation prophylaxis and timely treatment of thromboembolic
events are crucial in improving outcomes in patients with nephrotic syndrome.

This article summarises the pathophysiology and risk factors for arterial and venous
thromboembolism in patients with nephrotic syndrome and provides prophylactic and
therapeutic strategies to assist physicians with evaluation and management.

Pathophysiology

Various acquired changes (Figure 1) involving prothrombotic proteins, antithrombotic
factors and thrombolytic activity have been implicated in increased susceptibility to
thromboembolism in patients with nephrotic syndrome (Waller et al, 2021; Kelddal et al,
2022). Damage to the glomerular filtration barrier increases permeability to endogenous
substances (Mirrakhimov et al, 2014). Urinary loss of homeostatic proteins, such as
antithrombin III and free protein S, and a concomitant marked increase in hepatic synthesis
of prothrombotic proteins such as fibrinogen, factor V, factor VII and alpha-2 macroglobulin
lead to a prothrombotic state and increased risk of thromboembolism (Loscalzo, 2013).
Furthermore, impaired fibrinolytic activity caused by elevated levels of plasminogen
activator inhibitor-1, decreased levels of plasminogen and clots that are relatively resistant
to fibrinolysis further favours the prothrombotic environment (Glassock, 2007; Loscalzo, 2013).

Nephrotic syndrome also causes impaired platelet function. The loss of albumin leads to
increased formation of thromboxane A2 and the release of free arachidonic acid, coupled
with decreased flexibility of red cell membranes and increased levels of von Willebrand
factor, leading to platelet aggregation, adhesion and hyperactivity (Zwaginga et al, 1994;
Colle et al, 1999). This effect is further amplified by dysregulated lipid metabolism in
patients with nephrotic syndrome, increasing the risk of arterial thrombosis (Lin et al, 2020;
Tian et al, 2023). Thrombophilic causes beyond coagulation proteins include patients’
existing comorbidities, volume depletion with concomitant diuretic use and resultant
haemoconcentration, steroid therapy for nephrotic syndrome or other associated conditions,
prolonged immobilisation, genetic susceptibilities associated with thrombophilia (eg factor
V Leiden), extracellular vesicles in blood coagulation, and immune complex activation
of the clotting cascade (Kerlin et al, 2012; Tian et al, 2023). These shift the homeostatic
balance of the system towards a more prothrombotic state.

Risk factors for thromboembolism

Factors associated with increased risk of thromboembolism in nephrotic syndrome (Table 1)
are discussed in more detail below.

Dysregulated lipid metabolism Abnormal platelet aggregation
Urinary losses of Impaired fibrinolytic
anti-thrombotic proteins system

Arterial and venous
thromboembolism in
patients with nephrotic
syndrome

Genetic predisposition

Concomitant drug therapies Patient’s comorbidities

Figure 1. Pathophysiological contributors to thromboembolism in patients with nephrotic syndrome. Image of clot © Maurizio
De Angelis/Science Photo Library.
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Histological subtype

Membranous nephropathy is the histological subtype of nephrotic syndrome consistently
associated with the highest thromboembolic risk (Lionaki et al, 2012). In 1313 patients
with idiopathic nephrotic syndrome, the incidence of venous thromboembolism was highest
in those with membranous nephropathy (7.9%), followed by those with focal segmental
glomerulosclerosis (3%), while only 0.4% of cases with immunoglobulin A nephropathy
developed venous thromboembolism. After adjusting for variables, including the degree
of proteinuria, serum albumin level, gender and cancer history, the adjusted hazard ratio
for venous thromboembolism was 10.8 for membranous nephropathy and 5.9 for focal
segmental glomerulosclerosis compared to immunoglobulin A nephropathy (Barbour et al,
2012; Gordon-Cappitelli and Choi, 2020).

In paediatric nephrotic syndrome, although the incidence of thromboembolic events is
generally lower, the incidence of membranous nephropathy-associated thromboembolism
can approach that of adults (Mahan et al, 1984; Kerlin et al, 2009).

Besides membranous nephropathy and focal segmental glomerulosclerosis, an increased risk
of thromboembolism has been reported with minimal change disease, membranoproliferative
glomerulonephritis and renal amyloidosis (Chugh et al, 1981; Gyamlani et al, 2017).

Hypoalbuminaemia and proteinuria

Degree of hypoalbuminaemia and proteinuria are substantial risk factors for thromboembolic
events in nephrotic syndrome. The Kidney Disease: Improving Global Outcomes (KDIGO)
Glomerular Diseases Work Group (2021) clinical practice guideline recommends that
prophylactic anticoagulation be considered for patients with nephrotic syndrome who have
serum albumin levels <20-25 g/litre. The severity of hypoalbuminaemia is deemed a surrogate
marker of the degree of imbalance between prothrombotic and antithrombotic factors in patients
with nephrotic syndrome and of ultimate thrombotic risk to patients (Lin et al, 2020, Kidney
Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work Group, 2021).
Patients with an albumin level <25 g/litre are at highest risk, with a thromboembolic event

Table 1. Risk factors for thromboembolism in patients with

nephrotic syndrome

Histological subtype (membranous nephropathy, focal segmental glomerulosclerosis)
Severe hypoalbuminaemia (<25 g/litre)

Degree of proteinuria

Time from diagnosis (<6-12 months)

Advancing age (especially >60years)

Prior thromboembolic events

Genetic predispositions for thromboembolism (eg factor V Leiden)
Recent abdominal or orthopaedic surgery

Prolonged immobilisation

Pregnancy

Corticosteroid and/or diuretic use

Antiphospholipid antibodies

Malignancy

Heart failure with New York Heart Association class Ill or [V

Obesity

Atherosclerotic risk factors (age, male sex, hypertension, smoking, diabetes, low estimated
glomerular filtration rate)
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rate of 8.5 per 1000 patient-years (Lin et al, 2020). Each 10 g/litre decrease in serum albumin
levels resulted in a 2.13-fold elevated risk of venous thromboembolism (Lionaki et al, 2012;
Gordon-Cappitelli and Choi, 2020). The proteinuria:serum albumin ratio is more sensitive
and specific than either serum albumin level or proteinuria alone in predicting occurrence
of venous thromboembolism (Mahmoodi et al, 2008).

Advancing age

Adults have a substantially higher predisposition to thrombogenesis than children, with
approximately a 7-8-fold increase in the incidence of events (Al-Azzawi et al, 2016;
Waller et al, 2021). After the first year of age, when congenital nephrotic syndrome
presenting in infancy becomes the less common reason for thrombogenesis, the risk
of thromboembolism appears to correlate well with increasing age. Consequently,
compared to children under the age of 12 years, the risk of nephrotic syndrome-associated
thromboembolism is significantly higher in children over 12 years of age (Kerlin et al,
2009, 2012). In adults, age more than 60years is an independent predictor for venous
thromboembolism in patients with nephrotic syndrome (Zhang et al, 2014; Al-Azzawi
etal, 2016). Therefore, advancing age is a risk factor for thromboembolic events in both
children and adults with nephrotic syndrome.

Time since diagnosis

The time since diagnosis helps clinicians assess patients’ thromboembolic risks and
guides therapeutic management, as thromboembolism usually happens early in the disease
in children and adults (Kerlin et al, 2012). In children with nephrotic syndrome and
thromboembolism, the median time to presentation of the first thromboembolic event was
70.5days, and 61% of thromboembolic events presented within the first 3 months of the
diagnosis of nephrotic syndrome (Andrew and Brooker, 1996; Kerlin et al, 2009). A similar
trend has been observed in adults, with most thromboembolic events occurring within the
first 6 months of diagnosis of nephrotic syndrome (Mahmoodi et al, 2008).

Other factors

Estimated glomerular filtration rate and risk factors for atherosclerosis, including age, male
sex, hypertension, diabetes and prior arterial thromboembolism, are strong predictors for
arterial thromboembolism (Mahmoodi et al, 2008). Kidney Disease: Improving Global
Outcomes (KDIGO) Glomerular Diseases Work Group (2021) recommend using the
Framingham risk score to calculate the risk of arterial thromboembolism and decide on
the need for prophylactic therapy. This considers age, sex, smoking, serum cholesterol
level and blood pressure, with the added risk of low estimated glomerular filtration rate or
higher levels of proteinuria in adults with a serum albumin level <32 g/litre.

Some medical conditions, physiological states and medical therapies exacerbate
thrombogenesis. Conditions such as the presence of antiphospholipid antibodies, prior
thromboembolic events, obesity, genetic susceptibilities, pregnancy, existing malignancy and
New York Heart Association class III or IV heart failure predispose patients to thrombosis
(Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work Group,
2021). Prolonged immobilisation and recent major abdominal or orthopaedic surgeries
increase the risk of a thromboembolic event. Treatment with diuretics and corticosteroids
(especially intravenous corticosteroids) in patients with nephrotic syndrome increases the
risk of thromboembolic events (Glassock, 2007; Tian et al, 2023). Some of these factors
were reflected in the Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular
Diseases Work Group (2021) guideline as considerations for thromboprophylaxis for
patients with nephrotic syndrome.

Recommendations for prevention and treatment of
thromboembolic events

When to start prophylactic treatment
Prophylactic anticoagulation has been suggested as a preventive strategy to address the
prothrombotic state in patients with nephrotic syndrome (Gordon-Cappitelli and Choi, 2020;
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Lin et al, 2020). Early initiation of anticoagulation is highly recommended for high-risk
patients, such as patients with low serum albumin levels or patients with a diagnosis of
membranous nephropathy, provided the benefit-to-bleeding risk ratio is high.

Hypoalbuminaemia is associated with a higher risk of thromboembolic events. Each
1.0 g/dl decrease in serum albumin levels is associated with a 2.13-fold increase in risk
of thromboembolic events (Gordon-Cappitelli and Choi, 2020). Kelddal et al (2019)
found a 3-fold increase in risk when serum albumin levels fall below 25 g/litre, Lee et al
(2014) found a 6-fold increase in risk when serum albumin levels fall below 22 g/litre, and
Welander et al (2021) found a 21.7-fold increase in risk when serum albumin levels fall
below 20 g/litre. The Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular
Diseases Work Groups (2021) guideline proposes the initiation of anticoagulation when
serum albumin levels fall below 20-25 g/litre for patients with nephrotic syndrome who
have any other risk factors for thromboembolism (eg proteinuria >10g/day, body mass
index >35kg/m?, a genetic predisposition, heart failure of New York Heart Association
class III or IV, recent abdominal or orthopaedic surgery, or prolonged immobilisation).
This is supported by multiple studies suggesting that anticoagulation should be started
when serum albumin levels are between 20 and 30 g/litre (Lin et al, 2020; Welander et al,
2021). On the other hand, some experts advocate starting prophylactic anticoagulation on
diagnosis of nephrotic syndrome, regardless of serum albumin levels (Kelddal et al, 2019).

Histological diagnosis of membranous nephropathy carries a higher risk of thromboembolic
events than other causes of nephrotic syndrome. The threshold to begin prophylactic
anticoagulation may be lower for patients with membranous nephropathy (Lee et al, 2014;
Gordon-Cappitelli and Choi, 2020; Lin et al, 2020). Lin et al (2020) developed an algorithm
for treating patients with membranous nephropathy, which suggested starting prophylaxis
for patients with low-bleeding risk and serum albumin levels <30 g/litre and for patients
with moderate-bleeding risk and serum albumin levels <25 g/litre or between 25 and 30g/
litre with at least one additional thromboembolic risk factor. In contrast, for those with non-
membranous nephropathy nephrotic syndromes, Lin et al (2020) proposed initiating prophylaxis
for patients with low-bleeding risk and serum albumin levels <25 g/litre and patients with
moderate-bleeding risk and serum albumin levels <20 g/litre or between 20 and 25 g/litre
with at least one additional thromboembolic risk factor. However, the clinical significance
of earlier prophylactic anticoagulation for membranous nephropathy has not been studied.

Anticoagulation confers a risk of bleeding that can be minor or major. Patients’ bleeding
risk can be stratified using the ATRIA or the HAS-BLED scoring systems. Using the
ATRIA system, scores below 3, 3—5, or above 5 classify patients into low, moderate or
high-risk bleeding respectively. Using the HAS-BLED system, scores of 0—1, 2, or above
3 can be used to stratify patients into low, moderate or high-risk bleeding respectively
(Lee et al, 2014; Lin et al, 2020). However, both systems were validated for patients with
atrial fibrillation, and scores should be interpreted cautiously to evaluate bleeding risks
in patients with nephrotic syndrome. The Kidney Disease: Improving Global Outcomes
(KDIGO) Glomerular Diseases Work Groups (2021) guideline and multiple studies have
proposed that patients with nephrotic syndrome should be anticoagulated when the risk of
thromboembolic events outweighs the patient-specific risks of an anticoagulation-induced
bleeding event. Lee et al (2014) developed a Markov decision model that guides decision
making for initiating prophylactic anticoagulants based on bleeding risk and serum albumin
levels. Starting prophylaxis has the greatest benefit for patients with low bleeding risk and
serum albumin levels <30 g/litre, whereas patients with high bleeding risk should not have
anticoagulation started regardless of serum albumin level.

Owing to the multiple causes of nephrotic syndrome, prophylactic anticoagulation for
venous thromboembolism should be individualised. Patients with other risk factors for venous
thromboembolism, such as a family history of thrombophilia, prolonged immobilisation
or morbid obesity, might benefit more from prophylactic anticoagulation, so it is essential
to discuss the need for anticoagulation with the patient. Prophylactic anticoagulation is
contraindicated in patients with bleeding diathesis, CNS lesions prone to haemorrhage,
genetic mutations affecting warfarin metabolism or efficacy, frailty or prior gastrointestinal
bleeding (Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases
Work Group, 2021).

REVIEW
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Choice of prophylactic agent

Table 2 discusses recommended agents for prophylaxis of thromboembolism in patients with
nephrotic syndrome (Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular
Diseases Work Group, 2021). Low molecular weight heparin is usually used before
conversion to warfarin for long-term maintenance anticoagulation, with a target international
normalised ratio of 2-3 (Lin et al, 2020; Welander et al, 2021). According to the Kidney
Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work Group (2021),
heparin or its derivatives or warfarin are preferred for prophylaxis. However, no studies to
date have compared the effectiveness of heparin and warfarin.

Direct oral anticoagulants are currently not recommended for prophylaxis because there
are limited studies evaluating their effectiveness and a lack of definite indications. Direct
oral anticoagulants are mainly albumin-bound, so hypoalbuminaemia could significantly
affect their dosing and half-lives in patients with nephrotic syndrome, limiting their role
as first-line prophylactic agents (Gordon-Cappitelli and Choi, 2020; Lin et al, 2020).
Kelddal et al (2022) treated 21 patients with nephrotic syndrome with apixaban (n=10)
or rivaroxaban (n=11) and showed that direct oral anticoagulant treatment effectively
prevented and treated thromboembolism, with only five patients reporting minor bleeds.
However, the small number of cases means that no definitive conclusions can be drawn,
and larger studies are required to settle this question. Direct oral anticoagulants might be
an alternative to warfarin and low molecular weight heparin in exceptional circumstances
in the event of the failure or intolerability of these agents (Kidney Disease: Improving
Global Outcomes (KDIGO) Glomerular Diseases Work Group, 2021).

The role of aspirin prophylaxis is unclear and is considered to reduce cardiovascular
events in patients with membranous nephropathy (Gordon-Cappitelli and Choi, 2020).
The Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work
Group (2021) guideline proposes prophylaxis with aspirin monotherapy in patients with
membranous nephropathy who have serum albumin levels between 25 and 32 g/litre and a
high arterial thromboembolism risk of over 20/1000 patient years. Aspirin monotherapy can
also be considered for patients with high bleeding risk and serum albumin levels <25 g/litre.

Duration of prophylactic treatment

Anticoagulation prophylaxis should be continued based on the severity of hypoalbuminaemia,
thromboembolic risk factors and bleeding risk stratification (Gordon-Cappitelli and Choi,
2020). The Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases

Table 2. Prophylactic anticoagulation recommendations for patients with nephrotic syndrome

Antithrombotic agents Points to consider

Low molecular weight heparin Dose reduction advised in patients with creatinine clearance <30 ml/min
Contraindicated in patients with renal failure

Warfarin Preferred anticoagulant
Aim for target international normalised ratio of 2-3

Close monitoring of international normalised ratio as a result of fluctuating free
drug level caused by changing serum albumin level

Aspirin Recommended for prophylaxis of arterial thromboembolism in high-risk patients
with serum albumin levels between 25 and 32 g/litre

May be used as alternative to warfarin in patients with serum albumin levels
<25 g/litre who have a high bleeding risk

Heparin Unfractionated heparin 5000 U subcutaneous twice per day can be considered
Factor Xa inhibitors (apixaban, Not currently recommended for routine use in patients with nephrotic syndrome
rivaroxaban) because of a lack of safety and efficacy data

Direct thrombin inhibitors (dabigatran) Not currently recommended for routine use in patients with nephrotic syndrome
because of a lack of safety and efficacy data

From Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work Group (2021)
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Work Group (2021) guideline recommends continuing prophylaxis while the patient remains
nephrotic (serum albumin levels <30 g/litre). Regular follow ups are needed because of
the changes in a patient’s risk of thromboembolic events and bleeding. Regular follow up
is also recommended to monitor international normalised ratio, serum albumin levels and
the effectiveness of prophylaxis. Adherence to strict international normalised ratio targets
is needed to avoid preventable bleeding episodes (Kelddal et al, 2019).

Treatment of established thromboembolism

Treating overt thromboembolic events in patients with nephrotic syndrome is relatively
straightforward, via anticoagulation with sequential unfractionated or low molecular weight
heparin and oral warfarin. The Kidney Disease: Improving Global Outcomes (KDIGO)
Glomerular Diseases Work Group (2021) guideline outlined that for thromboembolic events
(venous or arterial thromboembolism), full-dose anticoagulation is required for 612 months
and should not be stopped while the patient has nephrotic syndrome.

Therapeutic options

Subcutaneous low molecular weight heparin is preferred, especially when bridging to warfarin
and when the oral route is not viable (eg because of vomiting or malabsorption). Dosing is
based on weight and renal impairment because of its primary renal clearance. Tinzaparin does
not accumulate in patients with a creatinine clearance of at least 20 ml/min and might be a
better choice for patients with poor renal function (Helfer et al, 2020). Thrombosis Canada
(2023) recommends using low molecular weight heparin with warfarin for 5days initially and
until the international normalised ratio rises to at least 2.0 for two consecutive days (Kidney
Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work Group, 2021).

Low molecular weight heparin is generally the agent of choice for treatment and
prevention of venous thromboembolism during pregnancy. Vitamin K antagonists, factor
Xa inhibitors and direct thrombin inhibitors are not recommended.

Fondaparinux can be used for patients with a history or diagnosis of heparin-induced
thrombocytopenia (Bates et al, 2016). There are some crucial considerations in the
prescription of heparin. In bridging warfarin with intravenous heparin, the effectiveness
of heparin is reduced because there are low levels of antithrombin III. Additionally,
hypoalbuminaemia in patients with nephrotic syndrome contributes to a raised free fraction
of warfarin, resulting in a shorter drug half-life (Ducloux, 2011).

Factor Xa and direct thrombin inhibitors

Not enough is known about the safety and efficacy of factor Xa and direct thrombin inhibitors
to consider them as first-line treatment for thromboembolism in patients with nephrotic
syndrome. Factor Xa and direct thrombin inhibitors are heavily and moderately bound to
albumin respectively, affecting their half-lives. Given the hypoalbuminaemic state of patients
with nephrotic syndrome, there is an absence of pharmacokinetic studies or dose-adjusted
nomograms (Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases
Work Group, 2021). A pilot study of 16 patients with venous thromboembolism compared
the effectiveness of thrombus dissolution using rivaroxaban and low molecular weight
heparin and found a potential benefit of rivaroxaban over low molecular weight heparin.
However, further larger studies are needed before recommending routine use of rivaroxaban in
patients with nephrotic syndrome (Zhang et al, 2018). The American Society of Hematology
recommended against checking anti-factor Xa activity and proposed dose adjustments based
on specific product labelling or using a substitute anticoagulant (Schiinemann et al, 2018).

Conclusions

Various pathophysiological factors, including imbalance between prothrombotic and
antithrombotic factors and an impaired thrombolytic system, increase the risk of
thromboembolism in patients with nephrotic syndrome. Thromboembolic events can cause
significant morbidity and mortality in patients with nephrotic syndrome. Recognition of
patients at increased risk and initiating appropriate prophylaxis is imperative to prevent
such events and associated complications. Treatment of established thromboembolic
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Key points

B Nephrotic syndrome is associated with venous and arterial thromboembolism, leading
to significant morbidity and mortality.

B Thromboembolic phenomena in patients with nephrotic syndrome are mainly the
result of an imbalance of prothrombotic factors and antithrombotic proteins as well as
impaired thrombolytic activity.

B Risk factors for thromboembolism in patients with nephrotic syndrome include certain
histological subtypes, severe hypoalbuminaemia, massive proteinuria, advancing age,
duration since diagnosis, and other comorbidities and medications.

B Early initiation of prophylactic anticoagulation is recommended in patients with
hypoalbuminaemia, membranous nephropathy or a high benefit-to-bleeding risk ratio.

B Treatment of established thromboembolic events should be individualised based on
risk factors and comorbidities.

events should be based on the patient’s comorbidities and risk factors for complications
associated with particular anticoagulants. Low molecular weight heparin and warfarin are
the agents of choice for prophylaxis and treatment. The use of direct oral anticoagulants
is not recommended because of a lack of knowledge of pharmacokinetics and appropriate
dose in the context of hypoalbuminaemia in patients with nephrotic syndrome.
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