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Platelets

Rivaroxaban

Apixaban ,
Edoxaban %
Betrixaban Xa Va, Ca++4

* Fibrinogen
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Assorbimento e metabolismo di diversi NAO

Dabigatran Rivaroxaban

ﬁ -

t, = 5-8h [young)
11-13h {elderiy)

dop

Bio-availability:
66% (wathout food)
=B0% (with food)

Edoxaban

! ~50%
{~4% Cypaad)

— Edgoxaban —* k. = 9-1ih

Bip-availability 62% - ~50%
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NOAC dosing for stroke prevention in patients with non-valvular atrial
fibrillation according to renal function

| : Dabigatran =
: _ - Rivaroxaban Apixaban = Edoxaban =

CrCl 250ml/min R - = g 150mg or
=20mg OD Smg BD e 60mg OD 110mg BD

Dabigatran =
CrCl 30-49ml/ Rivaroxaban Apixaban = Edoxaban = 150mg BD
min =15mg OD 5mg BD e 30mg OD 1?0:%"35‘;;';32,‘

bleeding risk

* Patients with 22 of the following should also

receive 2.5mg BD dose of Apixaban:
* Age 280
*  Weight <60kg
*  Serum Creatinine 2133umol/L (1.5mg/dl)
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Clinical case

 Age: 31 years
e Gender: Male

 Nephropathy: bilateral vesicoureteral reflux

« Kindey transplant: Aprile 2014 from a living donor
* |Sinduction treatment: BASILIXIMAB+MP
 |S maintenance treatment: FK+ MMF+MP

« Comorbidities: Hypertension complicated by hypertensive cardiopathy.
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DIAGNOSTIC PATH

SENNSENSSSESRENEN: JEEEENGNssans

GRAND ROUNDS CLINICI DEL MERCOLED] 4 6 4 & 6 &



Urinary sediment analysis: evidence of RBCs cast and hematuria
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Timeline of events
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DIAGNOSTIC HYPOTHESIS

De novo IgAN
ARN
Acute rejection
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Renal Biopsy Post
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Anticoagulant related-nephropathy
ARN

Type of acute kidney injury related to anticoagulation or antiplatelet therapy

Case Reports > Am J Kidney Dis. 2009 Dec;54(6):1121-6. doi: 10.1053/j.ajkd.2009.04.024.
Epub 2009 Jul 4.

Acute kidney injury during warfarin therapy
associated with obstructive tubular red blood cell
casts: a report of 9 cases

Sergey V Brodsky ~, Anjali Satoskar, Jun Chen, Gyongyi Nadasdy, Jeremiah W Eagen, Mirza Hamirani,
Lee Hebert, Edward Calomeni, Tibor Nadasdy

Anticoagulant-Related Nephropathy () Gheck fr s
in a Renal Transplant Recipient

Hiranya D. Tennekoon', Andreas Kousios”, Rebecca Gardiner”, Linda Moran’,
Dawn Goodall®, Jack Galliford®, David Taube® and Candice Roufosse'?
'Department of Cellular Pathology, Morth Wast Landon Pathology, Imperial College Healtheare MHS Trust, London, UK; “Renal

and Transplant Centre, Hammeramith Hospital, Impearial College Healthcare MHS Trust, London, UK; and Cantre for Inflami-
matory Diseass, Imperial College London, London, UK
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The incidence of ARN is difficult to determine

Study Events Total Proportion 95%-Cl Weight
An 2013 250 1297 = 0.19 [0.17;0.22] 28.3%
Brodsky 2010 (Blood) 838 4059 0.21 [0.19;0.22] 28.7%
Lim 2013 51 81 ; s 0.63 [0.52,0.73] 22.9%
Brodsky 2010 (Meph Clin Pract) 16 49 — 0.37 [0.23;0.52] 20.1%
Random effects model 5486 ﬁ 0.31 [0.22; 0.42] 100.0%

Het iy 12 = 96%, = 0.1997, p = 0.01 '
srogenety E < 02 03 04 05 0.6 0.7

FIGURE 2: Meta-analysis of studies reporting prevalence of warfarin-related nephropathy. Random effects model (heterogeneity = I* = 35%).

Study Events Total Proportion 95%-Cl Weight

An 2013 250 1297 — 0.9 [0.17;0.22] 28.3%

Brodsky 2010 (Bload) B38 4059 g 0.21 [0.19;0.22] 28.7%
o i

Lim 2013 51 81 e 0.63 [0.52;0.73] 22.9%

Brodsky 2010 (Neph Clin Pract) 18 49 —|—~— 047 [0.23;0.52] 20.1%

Random effects model 5486 @ ————— 0.31 [0.22; 0.42] 100.0%

Heterogeneity: I° = 96%, ©* = 0.1997, p < 0.01 I
02 03 04 05 06 07

FIGURE 3: Meta-analysis of studies reporting prevalence of warfarin-related nephropathy by subgroup of type of patient included. Random effects model (within group
heterogeneities of 12 and 88%).

K.B. de Aquino Moura et al.Clinical Kidney Journal, 2019, vol. 12, no. 3, 400-407
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Pathogenesis of Anticoagulant-related nephropathy

Glomerular Glomerular Over-
susceptibility - hemorrhage - anticoagulation

Heme release

v

Inflammation

Tubular cell apoptosis

v

Antocoagulant-related nephropathy
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Intra-cytoplasmatic tubular ferric iron/nemosiderin
deposits Perl's Prussian Blue stain

Perls — Blu di Prussia 100X Perls — Blu di Prussia 100X
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Renal Biopsy Pre vs Renal Biopsy Post
Anticoagulant therapy with Edoxaban

e« [Estesa necrositubulare
e Cast eritrocitari tubulari
e Emorragia glomerulare
Flogosi interstiziale
Nefroangiosclerosi

 C4d negativa
* Anti-SV40 e Anti-CMV negativi

GRAND ROUNDS CLINICI DEL MERCOLED] - dia dih 6 4 &'



Risk factors

* Chronic Kidney disease (Reduced nephron mass)
* Preexisting GBM abnormalities

* Hypertension, cardiovascular disease, heart failure
 Drugs (ACEi, Ca-Channel blockers.....)

» Diabetes mellitus

» Other coagulopathies not related to therapy

» Obesity

> Physiol Rep. 2021 Jan;9(1):e14697. doi: 10.14814/phy2.14637.

Role of glomerular filtration rate-modifying drugs in
the development of anticoagulant-related
nephropathy
Ajay K Medipally ', Min Xiao 1, Brad H Rovin 2, Anjali A Satoskar 1, louri vand Oral Warfarin and the Thrombin Inhibitor Dabigatran
shahzeb Qaisar 1. sergey VBrodsty | Increase Blood Pressure in Rats: Hidden Danger of
Anticoagulants?

L]
1]

Kyle M. Ware," Jay C. Vance,? Navin Muni,' Lee A. Hebert,2 Anjali A. Satoskar,' Gyongyi Nadasdy,'
louri Ivanov,' Tibor Nadasdy,' Brad H. Rovin,? and Sergey V. Brodsky'
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Drugs Interaction

; f\ \x

(VJ / A\
OVERANTICOAGULATION

Gacrollmus f’ TN\ ( Edoxaban |
s Everollmus)

w
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Tabella 3 - Concentrazioni a valle € a picco ed influenza sui test coagulativi.

Dabigatran Rivaroxaban Apixaban
Concentrazione 91 ng/mL 32 ng/mL 103 ng/mL
plasmatica a valle (61 - 143 ng/mL) [6-239 ng/mL] [41 - 230 ng/mL]
(mediana e range, 12-14 h dopo 16-24 h dopo 12-24 h dopo
25°-75° percentile) Iingestione I'ingestione I'ingestione
Risposta del test aPTT aumentato circa | - Attivita anti-FXa

1,5 volte limite superiore pari a circa 1,5 Ul/ml
Concentrazione 175 ng/mL 215 ng/mL 171 ng/ml
plasmatica a picco [117-275 ng/mL] [22-535 ng/mL] [91 -]B21 ng/mL]
(mediana e range, circa 2h dopo 2-4 h dopo 1-4 h dopo
25°-75° percentile ) I'ingestione I'ingestione I'ingestione
Risposta del test aPTT aumentato circa 2 | PT aumentato circa 1,5 | Attivita anti-Fxa pari a

volte limite superiore volte Il limite superiore | circa 2,6 Ul/m
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Over-anticoagulation

Bioptically Proven “Anticoagulation-
Related Nephropathy” Induced by
Dual Antiplatelet Therapy

Karolina Kratka® Martin Havrda® Eva Honsova® Ivan Rychlik?®

# st Department of Medicine, Third Faculty of Medicine, Charles University. Prague, Czech
Republic; eClinical and Transplant Pathology Department, Institute for Clinical and

Experimental Medicine, Prague, Czech Republic
Platelet dysfunction leading to thrombaosis Platelet dysfunction leading to increased
predisposition bleeding risk
® '
T =]

Increased platelet production and
circulating juvenile platelets levels

Increased PAR-1 expression
Impaired vessel wall-platelet and platelet-platelet interactions

ADP: adenosine diphosphate; PAR-1:Protease-activated receptor-1; TXA2: Thromboxan A2

H. Ibrahim, S. V. Rao,J Thromb Thrombolysis (2017) 43:519-527
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Diagnosis of Anticoagulant-Related
nephropathy

Kidney biopsy findings of numerous tubular RBC
andfor RBC casts and ATN

I
v ¥

Diffuse active glomerular disease: Focal or inactive glomerular disease:
- Active crescentic GN with - Focal crescentic GN with fibrocellular
cellular crescents crescents
Immune-complex mediated GN = Mild immune-complex mediated GN
- Thin GBM
J'— - LN Class lorll
- FSGS

NOT ARN

Clinical history of:

- Anticoagulation with warfarin, INR>3.0

Yes - Recently started anticoagulation with DOAC or No
other anticoagulants

- DIC or other coagulopathy

- Possible sampling error

Suspect ARN - Unrecognized coagulopathy
- Other conditions

IsEEEsen soEnesaESRENERS ...-..I..II-II.I..-.I-
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Therapeutic approach

* ARN optimal management remains unknown

* Reversal of anticoagulation using the appropriate antidote or, if unavailable,
interruption of the offending agent

* Prenisolone, N-Acetylcysteine (?)

Prevention
> Drug

withdraw

o Careful drug dosing and regular monitoring of coagulation
parameter

e Correction of excess of anticoagulation (lowering dose,
using antagonists, etc)

e Avoiding drugs interactions

e Optimize control of arterial hypertension and other

predisposing factors

SEESSSESEESSSSSSSEEES JGEESSSSsssssaseeEseEe
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Timeline of events
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Renal Outcome

Baseline eGFR: TE [68—Bd)
Final eGFR: 26 (1645}

Basaline eGFR: 49 (34-50)
Final eGFR: 19 {3-23)

r

Chronic dialysis
n= 1{12.5%)

3

Chronic dialysis
n= 4 |66.7%)

H Trujillo et al.:

Study population
N=26
] ¥
IgA Nephropathy MNon-lgh diseases
n=20(76.9%) n=6(23%)
Baseline eGFR: 66 (43-81) Baseline eGFR: 56 (48-62)
Final eGFR: 24 [14-39) Final eGFR: 20 [4-39)
............................ , Incarnplete follow-up in 1 patient I
L] ¥ ¥ *
Complete recovery No recovery Complete recovery Mo recovery
n =5 [26.3%) n=14[73.7%) n=1[16.7%) n=35 (B3.3%)
Baseline eGFR; 66 (49-87) Baseling eGFR: 62 (49 -75) Baseline eGFR: 45 Baseline eGFR: 62 [51-62)
Final eGFR: 68 [62-81) Final eGFR: 201 (3-31] Final eGFR: 46 Final eGFR: 19 [4-21)
: |
. ] L
AKD CKD Stable CKD Stable
n= 4 (80%) aw 1{20%) f=1{100%
Baseline eGFR: 77 (66-91) Baseline eGFR: 49
Final ¢GFR: 75 (65=89) eGFR after 3 mo: 67 ¥ ¥
CKD New CKD Worse
¥ ¥ n= 2 [40%) n =3 (60%)
CHD New CKD Warse Baseline eGFR: 63 (62-65) Baseline eGFR: 51 [48-62]
n= B(57.1%) =6 {42.9%) Fimal eGFR; 13 (4=22) Final eGFR; 17 [4=33)

E

Chranic dialysis
n= 1 [50%)

Chronic dialysis
n= 1[{33.3%)

IgAN and Anticoagulant-Related Nephropathy

pr———— T T LT T L LI LT T T T T T T —" --
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Renal OQutcome

Survival in patients with presumptive anticoagulant-related
nephropathy
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Kidney International. Brodsky SV, Nadasdy T, Rovin BH, et al. Warfarin-related nephropathy occurs in
patlents W|th and W|thout chronic kidney disease and is associated with an increased mortality rate.
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Take home message

» Anticoagulation therapy along with pre-existing glomerular damage can lead
to ARN

* Underdiagnosed disease with no viable treatment options

» Poor renal outcome - In the majority of reported cases, no recovery of renal
function is observed.

» Close monitoring of renal function and urinary sediment after initiation of
anticoagulant therapy is highly recommended.

GRAND ROUNDS CLINICI DEL MERCOLEDI






	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Clinical case
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Anticoagulant related-nephropathy �ARN
	Diapositiva numero 14
	Pathogenesis of Anticoagulant-related nephropathy
	Diapositiva numero 16
	Diapositiva numero 17
	Risk factors
	Drugs Interaction
	Diapositiva numero 20
	Diapositiva numero 21
	Diagnosis of Anticoagulant-Related nephropathy
	Therapeutic approach 
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Take home message
	Diapositiva numero 28

