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I
n this issue of KI Reports, Arches
et al.1 describe one of the most

comprehensive cohort studies to
date, evaluating the use of direct
acting oral anticoagulants (DOACs)
for both prophylactic and thera-
peutic anticoagulation in Nephrotic
Syndrome (NS). NS is characterized
by proteinuria > 3.5 g/24-h,
hypoalbuminemia (< 3 g/dl),
and edema, which associates with a
significantly elevated risk of
venous and arterial thromboem-
bolic events.2 The pathophysiology
of this thrombotic diathesis is
complex and includes the urinary
losses of regulatory proteins with
additional contributions from other
hemostatic abnormalities unique to
this disorder.2,3

Although the decision to
commence therapeutic dose anti-
coagulation in the setting of clini-
cally evident thrombosis is
relatively evident, the decision to
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commence prophylactic anti-
coagulation is heterogeneous and
varies somewhat by individual
nephrologist. Physician prefer-
ences and practices regarding
prophylactic anticoagulation in NS
relate to experience, attitudes to-
ward the complications of throm-
boembolism, and perceived
likelihood of thrombosis and
bleeding.2 Commonly proposed
decision algorithms relate to the
subtype of glomerulopathy, in
particular membranous glomerulo-
nephritis and the degree of hypo-
albuminemia.3 Some authors have
proposed calculators to aid in de-
cision making on prophylactic
anticoagulation4; however, these
models are unlikely to have un-
dergone extensive evaluations of
generalizability, calibration,
discrimination, and net benefit.4

Nonetheless, once a decision is
made to commence prophylactic or
therapeutic anticoagulation in NS,
the subsequent dilemma entails
choosing between a DOAC or
vitamin K antagonists (VKA) pre-
ceded by heparin (VKA/heparin).
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The first reports of DOAC use for
therapeutic anticoagulation in NS
began to emerge in 20145,6 and
those of prophylactic DOAC use
in 2018.2 Arches et al.1 now
report a cohort study including
144 patients with NS from 10
centers across France who were
prescribed a DOAC or VKA/hep-
arin either as a prophylactic or a
therapeutic anticoagulation strat-
egy.1 The cohort appears to be
appropriately representative of
NS with a median (interquartile
range) serum albumin of 1.5
(1.2–1.8) g/dl and urine protein-
to-creatinine ratio of 8.8
(5.5–12.3) g/g, with membranous
glomerulopathy comprising
45.8% of cases and prophylactic
anticoagulation constituting the
majority of cases.1

Because this was not a random-
ized study, although thromboem-
bolic risk factors and
immunosuppression regimes
appear relatively balanced between
groups,1 residual confounding
cannot be excluded. In particular,
any treatment indication biases that
lead to one anticoagulation regime
being chosen over another cannot
be excluded and primary outcome
ascertainment cannot be fully
assured outside of a prospective
study. The authors included some
patients who were taking anti-
coagulation before NS occurrence,1

and whether these patients had
a separate indication for anti-
coagulation before NS development
could influence anticoagulant
choice. In addition, international
normalized ratio indices in patients
taking VKA or antithrombin III
levels in those receiving heparin
were not presented. In the DOAC
group, there was some variation in
the choice of drug, but apixaban
formed the majority at the 5 mg
twice daily dosage, even for
prophylaxis.1,2
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Figure 1. Apixaban is highly protein-bound, and pilot data suggest that urinary loss of protein-bound drug occurs in nephrotic syndrome. In
addition, losses of urinary protein unbound to apixaban may increase the free fraction of circulating apixaban. The implications of these pecu-
liarities on bleeding risk and the risk of treatment failure for anticoagulation in nephrotic syndrome are unclear at present. Warfarin as an
alternative to apixaban is also highly protein-bound; however, the dose is adjusted to achieve a certain INR value. Perhaps in future, direct testing
for free drug fraction and for degree of urinary losses of apixaban-bound protein losses will allow for personalized approach to DOAC dosing in
nephrotic syndrome. Created in BioRender. S, D. (2025) https://BioRender.com/h32v104. DOAC, direct acting oral anticoagulant; INR, international
normalized ratio.
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The primary outcomes in this
study were bleeding and thrombo-
embolism.1 The median duration of
exposure to anticoagulation was 91
days (DOAC) versus 73 days (VKA/
heparin), with some individuals
having much longer exposure,
which likely reflects a failure to
achieve NS remission in these pa-
tients. Of 72 patients, 3 patients in
the DOAC group and none in the
VKA/heparin group experienced
thromboembolic events (Table 3).
One of these 3 patients was taking
apixaban and had genetic throm-
bophilia, whereas the other 2 pa-
tients were on rivaroxaban.
Although the infrequency perturbs
any meaningful statistical analysis,
it may raise questions about the
possibility of treatment failure of
DOACs in some patients with NS.
Cases of VKA/heparin failure sub-
sequently successfully treated with
DOACs and the converse have
previously been reported.2

Apixaban appears to be a
favorable choice among DOACs in
NS because of the established
safety profile in patients with
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reduced glomerular filtration rate
in conditions other than NS.2 It
remains unclear whether NS leads
to increased urinary losses of
protein-bound DOAC with
reduced therapeutic effect in
steady state, whether the urinary
loss of albumin paradoxically leads
to higher free drug levels, or
perhaps a combination of both
scenarios (Figure 1).2 The clinical
impact of these peculiarities on
thrombotic and bleeding risk
merits further investigation.2,7 A
thoroughly conducted study eval-
uated this issue in 11 patients with
NS after a single dose of 10 mg
apixaban.7 In this study, Cmax

value for free apixaban as a per-
centage of the total circulating
apixaban was lower in controls
and highest for those with the
most severe NS, suggesting
possibly greater free fraction
exposure in NS because of urinary
albumin losses.7 However, those
with severe NS also experienced
higher apparent drug clearance, in
particular the protein bound drug,
suggesting that urinary loses may
be contributing.7 Further research
is needed into the steady state
pharmacokinetics and pharmaco-
dynamics of DOACs in large NS
cohorts. This could possibly pro-
vide a better understanding of free
drug exposure and urinary drug
losses as specific metrics in indi-
vidual patients, which could add a
personalized bespoke approach to
DOAC dosing if readily available
and economically viable.2,7,8

The rate of thromboembolic
events in this study was lower than
reported in someother studies.7 This
could relate to an era effect with
improvements in the induction of
remission inNS in the contemporary
era, because of more widespread
effective treatments negating the
need for anticoagulation for many
patients or shortening the duration
of exposure. Nonetheless, the
morbidity and mortality of throm-
boembolic events in NS in the short-
term can be life altering and even
fatal, and despite effective contem-
porary treatments, residual treat-
ment resistance and delays with
remission induction still exist.9 This
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is evident in this study, where a
minority of patients in both groups
required lengthy periods of expo-
sure to anticoagulation.1

The overall bleeding rate in this
study was approximately 10% and
mostly mucosal in nature.
Although the event rate was too
low to allow robust statistical
comparisons between groups, the
rate was 6.9 % in the DOAC group
and 13.9% in the VKA/heparin
group.1 Major bleeding occurred
in 2 patients in the DOAC group
and 3 in the warfarin group. Fe-
male sex, age > 75 years, and
duration of exposure to anti-
coagulation appeared to be signif-
icant predictors of bleeding; and a
more detailed description of the
bleeding episodes is presented in
the supplementary tables accom-
panying the article. Arches et al.1

used the HAS BLED score,1 and
though this can be useful to
describe the bleeding risk profile
of the cohort, tools such as this
should be used with caution in
relation to deciding on anti-
coagulation in NS because the
predictive model was developed in
a patient population that differs
significantly from that of NS.

Clinical equipoise exists about
the optimal therapeutic strategy
for anticoagulation in NS and
though an adequately powered
Kidney International Reports (2025) 10, 991–993
multicenter pragmatic randomized
trial is desired by the community,
it may not be achieved. Until such
a study is undertaken, multicenter
retrospective cohort studies from
densely populated regions such as
reported by Arches et al.1 in this
issue of KI Reports1 are likely to
the best available evidence. In the
absence of aspirational randomized
evidence, Arches et al.1 adds
further cautious optimism for the
safety and efficacy of DOACs in NS
and contributes significantly to
this field.
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