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Thrombotic complications:
special considerations in patients with

renal disease

Nephrotic syndrome. (primary and secondary)
SLE with or without antiphospholipid syndrome

pauci-immune antineutrophil cytoplasmic antfibody
vasculitis,

CKD,ESKD



CKD

CKD is a global health problem affecting up
to 14% of the adult population in developed
countries.

VTE Is two 1o three times greater in patients
with CKD and ESKD, than the general
population.

The risk for (AF) is also 10 o 20 times greater
INn patients with CKD and ESKD.

patients with both CKD and AF have @
higher stroke risk and mortality than patients
with either isolated AF or CKD.



CKD

 The mechanisms of hypercoagulability in
CKD/ESRD are multiple and the underlying

pathophysiology is essentially attributable to
all three components of Virchow's triad:

o endothelial injury/dysfunction
o Venous stasis

o abnormal blood constituents.



ESKD

e the conventional thrombotic sites, AVF and AVG as
well as dialysis lines .

e Cenfral venous stenosis and thrombosis are
associated with catheterisation resulting in excessive
vessel wall shear stress, endothelial damage, and
neointimal hyperplasia.

e primary renal or inherited or acquired disease
perhaps such as nephrotic syn, DM, vasculitis

e hyperhomocysteinemia
e may relate to elevated levels of factor VIl and von



CKD

¢ The presence of CKD/ESKD is associated with an
Increased haemorrhage risk.

e The pathophysiological mechanisms of the
Increased bleeding risk associated with uremia

increased vascular prostaglandin |,
decreased von Willebrand factor,
hyperparathyroidism,

chronic inflammation,

decreased NO bioavailability,
anemia

platelet abnormalities leading to abnormal adhesion and
aggregation.
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Reduced platelet activity Reduced binding of platelets to the vessel wall

Disturbed composition of
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Figure 2 The pathophysiology of prothrombotic conditions in patients with AF and CKD

Prothrombotic state in coexistent AF and CKD

Virchow’s triad |
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Vessel wall and/or atrial
tissue abnormalities

Atrial fibrosis

* Myocyte hypertrophy

¢ Fibroelastosis

* Endocardial fibrosis and
infiltration

e Extracellular matrix
abnormalities

Ventricular hypertrophy

* Extensive myocardial
fibrosis

Vascular factors
e Accelerated atherosclerosis
* Arteriosclerosis
(fibrosis and thickening of
the media)
* Arterial wall calcification
* Increased arterial stiffness

Endothelial dysfunction

e Impaired arterial
vasodilatation due to
reduced NO availability
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Blood flow
abnormalities

* Atrial dilatation

® Loss of atrial systole
* LAA characteristics
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RAAS activation:
« T Fibrinogen

e T D-dimer

» PAI1
Inflammation:

e TIL-6

o TIL-1B

o TCRP

3l

\

Blood constituents

e TVWF
e« T TNF

* Vitamin D
* Phosphorus
e Calcium

Hypercoagulability

e T Thrombin—antithrombin
complex

e T D-dimer

e T Prothrombin 1 and 2

o TVWF

e T Tissue factor

» T PAIL

Platelet dysfunction
e Increased aggregability
® Increased reactivity

Microparticles

* Increased platelet
production

® Increased surface tissue
factor

® Increased release of soluble
tissue factor

A
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Palpitations, suspected AF or
concomitant risk factor(s)

CHADS -VASc score
=1 (males) or ‘
romates

+
+
+
monitor renal function, especially in users of NOACs

* Closely
. Bo vigilant for anticoagulant-related AKI, especially in warfarin users

frequent lnlcalfollow—upviﬁumdlookfotdwdopmom
olmwcardtovambrrhkhcton comorbiditi
* Reassess and address bleeding risk factors
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The use of direct oral anticoagulants in chronic kidney disease

Kathrine Parker,' () and Jecko Thachil,”

. e . ,
"Department of Phartwacy, Mandiester University Hospitals NHS Foundation Trust, and”Department of Haematology, Marnchester
University Hospitals NHS E endation Trust, Mandiester, UK

Summary

Increasing use of direct oral anticoagulants (DOACs) has ; ese p y at increased
made management of nen-valvular atrial fibrillation and risk of bleeding events compared to those with normal renal
venous thromboembolism easier in most patients. But the function. Ble qu ml is increased in CKD due to reduced

The field would benefit from carefully designed trials that
consider renal function, intravascular volume, plasma protein
drug binding, and interactions with commonly used
medications in each type of kidney disease where
anticoagulation is frequently indicated.
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Mephrol Dial Transplant (2018) 1-13

doi: 10,1093 /ndtfgfy031 n dt

Mephrobogy Diabysis Transplantation

A systematic review of direct oral anticoagulant use in chronic
kidney disease and dialysis patients with atrial fibrillation

o,

DOAC:s are preferred in stages 1 to 3. In stage 4, the
choice between DOACs vs warfarin will consider the
pharmacokinetics of the drugs and patient
characteristics. Warfarin remains the first-line
treatment in ESRD.Anticoagulation with heparin is
safe in nondialysis-dependent CKD if optimal
monitoring is ensured, but remains a challenge in the

hemodialysis patients

DOACSs should be avoided in severe forms of CKD.
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8 REVIEW
Direct oral anticoagulants in patients with chronic
kidney disease: patient selection and special
considerations

This article was published in the following Dove Press journal

ional journal of Meph and R Disease
12 June 2017

Jens Lutz!
Kerstin Jurk?

Abstract: Many patients with chronic kidney disease (CKD) receive anticoagulation or anti-
platelet therapy due to atrial fibrillation, coronary artery disease, thromboembolic disease, or

dovepress.com/ by 185.143.229.212 on 14-Jun-2017

Apixaban may be used cautiously as an alternative in acute
VTE treatment in severe CKD patients. Insufficient
evidence is available to suggest the use of dabigatran and

rivaroxaban in this patient population. The benefit of using
DOAC:s in this population for VTE treatment should be
weighed against the potential bleeding risk in patients
with CKD
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A Systematic Review of Prophylactic ) Cheok for pdates

Anticoagulation in Nephrotic Syndrome

Raymond Lin’, Georgina McDonald', Todd Jolly®, Aidan Batten” and Bobby Chacko'**

"Nephrology and Transplantation Unit, John Hunter Hospital, Newcastle, New South Wales, Australia; and *School of Medicine
and Public Health, University of Newcastle, New South Wales, Australia

Introduction: Nephrotic syndrome is associated with an increased risk of venous and arterial thrombo-
embolism, which can be as high as 40% depending on the severity and underlying cause of nephrotic
syndrome. The 2012 Kidney Disease: Improving Global Outcomes (KDIGO) guidelines recommend pro-
phylactic anticoagulation only in idiopathic membranous nephropathy but acknowledge that existing data
are limited and of low quality. There is a need for better identification of vulnerable patients in order to

A Systematic Review of Prophylactic Anticoagulation in Nephrotic Syndrome

Systematic
Review:
2,128 articles

screened, 51
articles reviewed,
28 articles
included in
analysis

** HAS-BLED Score (1 point each): HTN, Cr>200pmol/L, liver disease, stroke, prior bleed,
labile INR, age>65, medications that increase risk, alcohol use.

1: Membranous glomerulonephritis

1: 21 additional risk factors

HAS-BLED** Serum Albumin
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Anticoagulation

Warfarin \

INR 2.0-3.0
OR

Enoxaparin

\ 40mg daily /

No
Anticoagulation

( Recommended

Nephrotic syndrome is a risk factor for VTE and
prophylactic anticoagulation should be considered in
not just those with idiopathic MGN.

R Histology, bleeding risk and serum albumin can inform
R T S Lin et al., 2020 decision making in prophylactic anticoagulation.
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Decision approach for the primary prevention of VTEs and ATEs in primary
MN patients. MN: membranous nephropathy; VTE: venous thromboembolic
event; ALB: serum alburmnin; ATE: arterial thromboembolic event; HAS-

BLED: hypertension, Abnormal renal/liver function, Stroke, Bleeding history
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Proposed algorithm to guide the decision on anticoagulant management in
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Anticoagulant-Related Nephropathy
It’s the Real McCoy
CIASN 14:935-907, 2019, dot: hitps: / /dovong/ 10.2215/CIN.R470319

SUSPECT when the following clinical findings are present:

+ Hamaturia (without clots) combined with AKI or worsaning of a known CKD

+ Treatment with warfarin (or other novel oral anti-coagulants) started before the onset of hematuria and AK]

* |ncrease in prothrombin INR above 3.0 IU (warfarin-treated patients only)

* No record of acute haemorrhage

» Exclude other causes of AKI and hematuria (g.g. acute glomerulonephritis, vasculitis, athero-embalic disease,
drug hypersensitivity)

CONFIRM diagnosis by kidney biopsy (after normalization of INR) demonstrating:

* Presence of dysmorphic erythrocytes in Bowman's space (by electron microscopy or other means)

* Extensive erythrocyte cast formation in distal nephron segments {not containing Tamm-Horstall mucoprotein)

» Acute tubule cell injury with infra-cytoplasmic tubular ferric ironhemasiderin deposits (Ped's Prussian Blus stain)

* Absence of endo-capillary or extra-capillary proliferative glomerulonaphritis (mesangial deposition of lgA, laG or lgM by
IF may be present)

* Other causes of AKI and hematuria in an anti-coagulated patient (e.q. athero-embaolic disease) have been excluded
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Anticoagulation-related nephropathy
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The major risk factor for ARN is moderate or severe
anticoagulation.
(INR) >4
underlying (CKD)
DM
heart failure
hypertension
glomerulonephritis
nephrotic syndrome.
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Anticoagulation-related nephropathy

Capillary lumen

Warfarin

Dabigatran Warfarin

Sa

Growth stimulation Anti-inflammatory Increased Endothelium
Antiapoptotic Antiapoptotic endothelial
Barrier protection adhesion
Basement
membrane

C Podocyte
foot processes

Antiapoptosis
Increased adhesion

Bowman’s space Increased barrier protection
aWe 4§ o
Thichbin ~ PAR PAR o otein C Endothelial factor VII
(inactive)  (active) Protein C
receptor

Journal of Thrombosis and Haemostasis, Volume: 14, Issue: 3, Pages: 461-467, First published: 16 December 2015, DOI: (10.1111/jth.13229)
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Kidney Modicine

Anticoagulant-Related Nephropathy in Kidney Biopsy: A

Single-Center Report of 41 Cases
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Conclusions: ARMN is an wnocommon diagrosis
in lidney pathalogy practice, but 7 should ba
considered when the number of REBC tubular
casls. is dsproponiconate o thee sewerity of
glomezsnular changes i a kidesy bDiopsy n pa-
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n X009, wwe described che frss patient who presenmted
warfarin. The pattent had a2 supratherapeutic inbernarvicmal
mewrmzlired ratio (INR]} before the AKL Eidney bbdopsy
shomwresd acore mabular necrosas (AT} with ocodusive red
blood oell (EBC) mabular casis. ' The glomeralar changes
alome could e explain thix severe glomerular hemataria.
A ey searching our renal pathology dasabase, 8 other pa-
tems with similar climical presentation were idemrifed.
These patiems also were receiving warfarin therapy with
kdigh IMPB= (>3 00 and bhad ATH and gloomeralar bemarria
{defined by RBCs in Bowman space and BRC cubular cases
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Typical renal biopsy findings in warfarin-related nephropathy.

Numerous RBCs
and RBC occlusive

casts were noticed
in tubules and
Bowman space.

Sergey Brodsky et al. JASN 2018;29:2787-2793
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Warfarin-related nephropathy in a patient with mild IgA nephropathy
on dabigatran and aspirin

Gilbert W. Moeckel!, Randy L. Luciano® and Ursula C. Brewster?

Department of Pathology, Yale University School of Medicine, New Haven, CT, USA and *Section of Nephrology, Department of Internal
Medicine, Yale University School of Medicine, New Haven, CT, USA

Correspondence and offprint requests to: Ursula C. Brewster; E-mail: ursula.brewster@yale.edu

Abstract

Dabigatran is a direct thrombin inhibitor used as an alternative to warfarin for long-term anticoa-
gulation. We describe a patient who developed acute kidney injury (AKI) in the setting of warfarin
conversion to dabigatran, and a renal biopsy demonstrating acute tubular injury. Although the
patient had undiagnosed IgA nephropathy that may have predisposed him to bleeding, AKI was
due to heme-associated tubular injury. We propose that severe hematuria in patients with under-
lying glomerular pathology treated with either dabigatran or warfarin may lead to toxic tubular
injury through the accumulation of heme-proteins.

Keywords: ocute kidney injury; ocute tubular mecrosis; dobigatran

Background wias unremarkable. SCr was 5.5 mg/dL (420 umal/L) with
no evidence for systemic hemalysis. The international nor-
malized ratio (INR) was 1.6 with a prothromboplastin time
of 62 5. He was initially managed with i.v. fluids, and antic-

Aaniilante wara hald A carnlaaical wadion inclidina ankic

Dabigatran (Pradaxa, Boehringer-Ingelheim) is a direct
thrombin inhibitor that is often substituted for warfarin
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Anticoagulation-related nephropathy

Recommended frequency of renal monitoring for patients
receiving anticoagulation

Maintenance

GFR
Initiation GFR > 60 30-60 GFR < 30
(3 months) mL min ' mL min " mL min '

Warfarin 34 weeks 6 months 2—-3 months 2-3 months
DOAC 34 weeks |2 months 6 months 3 months
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Anticoagulants and acute kidney injury: clinical and pathology /..
AKI
AN Cr>0.3mgdL™"
N Cr > 50% of baseline
Urinalysis
Urine electrolytes
Kidney ultrasound
|
No obvious etiology Etiology of AKI
of AKI identified
I
| |
Gross or microscopic No hematuria
hematuria
|
High suspicion for Moderate suspicion for ARN unlikely
ARN ARN







