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Presentation Outline

1. Nephrotic Oedema

2. Hyperlipidemia

3. Hypercoagulability

4. Antiproteinuric therapy/blood pressure control



What is nephrotic syndrome?

o Increased permeability through the
damaged basement membrane in the
glomerulus leading to loss of proteins
into the tubules.
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The Amazing Kidneys

Filters : 1700 Litres of blood/day

!

180 litres of Glomerular filtrate

!

Urine: About 2 Litres




1. Fenestrated Endothelium
2. Basement membrane

Glomerular Filtration 3. Podocytes + Slit diaphragm

5}_ Capillary Lumen




GFR=125 ml/min
[Alb]=4 mg/L
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In a healthy individual, less than 0.1% of plasma albumin may
traverse the glomerular filtration barrier.



What is nephrotic syndrome?

* Nephrotic Syndrome is pathognomonic of glomerular disease.

* Clinical syndrome with characteristic pentad
MASSIVE proteinuria > 3.5gm/day
Hypoalbuminaemia <3.5 gm/dl
Generalized Oedema
Hypercholesterolaemia &

Lipiduria

Nephrotic range proteinuria: > 3.5gm/day in the absence of
clinically overt nephrotic syndrome.



Causes of Nephrotic Syndrome

A. Primary Glomerular Disease
Membranous GN

FSGS

Minimal Change disease
MCGN
Ig A Nepropathy

B. Secondary:
Systemic Disease: DM, SLE, Vasculitis, Amyloidosis
Infection: Bacterial Endocarditis, HBV, HIV, Malaria, Syphilis

Neoplastic Disease: Lymphoma, Leukaemia (CLL),
Carcinoma of Lung, Breast, Stomach, Colon

Drugs: Penicillamine, Gold, Mercury



{

What we think when we hear “Nephrotic Syndrome”




Hypoalbuminaemia in NS

A predominant feature- responsible for the metabolic consequences of NS
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Muehrcke lines (bands) in nephrotic syndrome. The
white line grew during a transient period of
hypoalbuminemia caused by the nephrotic syndrome.
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Treatment of nephrotic edema before the availability of
dinretice



UnaV, mmol/6 hours

Diuretic Tolerance

80 —_———— Diuretic
5’73_ .
._.,76—
g"M v
= -
200 (- = 724 —
70
180 | T T T T T
0 2 4 6 8 10 12
160 | Time, days
140 | Chronic Adaptation
120 L The Braking Phenomenon'
100

— Dietary Na Intake

80
i | / LFHAnMCh /L)
40 H1 ] |

Short Term Adaptation
'Post-Diuretic NaCl Retention'

20 H

Ellison et al. Cardiology 2001;96(3-4):132-43



Causes of Diuretic Resistance

* Poor adherence to drug therapy or diet
* Drug interaction
* Pharmacokinetic issues



Excessive Sodium Intake
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Brenner and Rector’s The Kidney 8th ed. Chapter 46 Diuretics



Drugs to discontinue

* NSAIDs: impair diuretic responsiveness by reducing synthesis
of vasodilator and natriuretic prostaglandins

 Dihydropyridine calcium channel blockers: risk of edema is
higher on higher than lower doses



Pharmacokinetic Issues

* Drug not reaching the kidney

— Dose too low or too infrequent
— Poor absorption

 Reduced diuretic secretion

— Decreased kidney blood flow/kidney mass
— Tubular uptake impaired by uremic toxins
— Hypoalbuminemia



Diuretic Absorption

Usually, the amount of an oral dose of furosemide that is
absorbed is 50%, but it ranges from 10 to 100%
— Furosemide 40 mg |V equivalent to 80 mg PO

« Absorption of bumetanide and torsemide ranges from 80 to100%
* In patients with edema, absorption is slower than normal,

— Better absorption with IV diuretics, and more rapid
delivery to the site of action

Brater DC New Eng J Med 2011;339(6):387-395



Decreased response to loop diuretics in NS

* Loop diuretics are 95-99% protein bound
* Diminished nephron response by reduced drug delivery to renal

secretory sites due to hypoalbuminaemia.

* Binding of diuretic to urinary protein. Decreased free diuretic
level in tubular fluid.
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Fallahzadeh et al. AJKD 2016:

20 patients with refractory edema on
furosemide 80 mg daily (eGFR >60
mL/min) Patients randomly assigned to
2 groups in phase 1:

- Group 1: acetazolamide 250 mg +
hydrochlorothiazide 50 mg daily (1 week)

— Group 2: furosemide 40 mg +
hydrochlorothiazide 50 mg daily (1 week)

Phase 2 (2 weeks): furosemide 40 mg daily

Higher weight decrease in group 1 (end
of phase 1)
-1.4 vs. -0.65 kg; p=0.001



Epithelial Sodium Channel (ENaC) Blockade

) » Plasmin (Serine Protease) in nephrotic urine stimulates
[prostasin] J ENaC activity resulting in increased Na reabsorption.
W, A\ h
' )ﬂl( e’ - 2 case reports (Hoorn & Ellison AJKD
] — 2017; Hinrichs et al. Physiol Rep 2018) in
Nephrotic urine the literature of refractory edema
. ) '™ responding well to combination of
flud - ) Gy furosemide and ENaC inhibitor
o . . .
1 \ (triamterene or amiloride).

From: Hoorn EJ & Ellison DH Am J Kidney Dis 2017;69(1):136-142



Sequential Diuretic use for resistant oedema

Na* -ClI- Cotransporte 3-5% Na* reabsorption

Thiazides
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. - ot Collecting
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Limb
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Loop diuretic + thiazide/ thiazide like + spironolactone/ amiloride

Modified from: Hoorn EJ & Ellison DH Am J Kidney Dis 2017;69(1):136-142



Sodium excretion (mmol min™")

Furosemide and Albumin
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Hypoalbuminemia is associated with an increase in unbound

furosemide concentration
— Renal metabolic clearance is thus increased

Hypoalbuminemia is associated with a
decrease in diuretic/natriuretic effect of
furosemide

— There is a reduction in
furosemide tubular secretion

* Albumin facilitates renal
secretion of organic anions but

not their metabolism

Pichette V. Br J Parmacol. 1996 Nov;119(5):885-890



Urning volume, miA® min

Furosemide-albumin complex (animal model)
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Urine volume, mihe
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» Effect of furosemide-albumin
complex in
hypoalbuminemic humans

— F: furosemide alone (30 mg)
— AF: furosemide (30 mg) +
albumin (6 g)

Inoue et al. Kidney Int 1987;32(2):198-203



Urine volume, mi/8 hours

Albumin/furosemide co-administration
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Fliser et al. Kidney Int 1999:

* Double-blind, placebo-
controlled study of 9 nephrotic patients

« 3 groups:

a) Human albumin + sham infusion

b) furosemide 60 mg + sham infusion
c) Furosemide 60 mg + human albumin

HA+sham  FU+sham HA+FU

Urine sodium



Albumin/furosemide co-administration (meta-analysis)

A Urinary volume at <8hr B Urinary volume at 24hr
Net ditferences {mi] Nat differance {mi]
Chalszau 2007 4.0 [-306.00. 393.50) Ehalchitcharesn 12 —.— 30.00 (242,40 2240
Prakcencharmen 2012 170.00 (31 90. 208 10 :
: 7 2001 ——-.-— 32100 £69.00 T11.00
Fhsar 1998 : - 46,00 (180,80, 911.30) :
; Ghafan 2011 : 420047190 101390)
Inewe 9987 - 390 (99150 433 50 T
Ao T9 172,80 [-327.80. 643.40) Wecscwk 1994 : 31 607950 1743 10)
Spastron 1989 ; 120,00 (699 90, 939.90) ;
: coabned —@— 6764 11,82 4711}
combaed % L3101 (13543, 30652 ,
il RO ke e S AT
1000 <500 [ 500 1004 favors furosamide alone fawors coadministration

favors furosemide alone favors condministration

Transient significant increase in urine volume and sodium excreted at 8 hours, effect decreased at 24 hours

Kitsios et al. Journal Crit Care 2014;29(2):253-9



Suggested indication for Albumin

* Rapid weight gain with very low albumin

* Clinical hypovolaemia (tachycardia, postural hypotension,
oliguria, low FeNa)

* Absence of response to high dose combination diuretics.



Summary of Management of Oedema

Primary Na retention (overfill)
* Diuretic (appropriate dosage, frequency, sequential)
* Albumin probably does not add much

Hypovolaemia (underfill)

* Albumin may have a role in augmenting diuresis



Response

Oral loop diuretic
(e.g., furosemide 40 mg bid

Bumetanide 1 mg bid)

l No response

or

v

Reduce stepwise
to maintenance
dose as diuresis

continues

A

A

Furosemide 250 mg daily
Bumetanide 5 mg daily

l No response

Double dose until diuresis ]

L Ceiling dose reached

25—-50 mg daily
metolazone 2.5—5 mg daily

l No response

Change loop diuretic to IV bolus
(max. furosemide 80 mg tid)
or infusion (max. furosemide

Add: oral thiazide o
(e.g-, hydrochlorothiazide
)

L 500 mg per day)

l No response

Add: 209% human albumin
50—100 ml IV followed by
L IV bolus diuretic

Monitor serum K™ h

If hypokalemic:
Add K supplements
or Amiloride

5—20 mg daily

or Spironolactone
50-200 mg daily”J




Hyperlipidemia in Nephrotic Syndrome

* Increased hepatic synthesis resulting in elevated total cholesterol,
Low Density Lipoprotein (LDL) and triglycerides (TG)

» Decreased peripheral lipoprotein lipase (LPL) activity resulting in
diminution of lipid catabolism.

 Decreased LDL and Very-Low Density Lipoprotein (VLDL) liver receptors

* Increase in atherogenic lipoproteins such as lipoprotein(a) [Lp(a)]

Vaziri ND Kidney Int. 2003;63(5):1964-76



Xanthelesma




Eruptive xanthoma




Obesity

(n:J:::lcifn] /"1 \ Insulin resistance or diabetes
- Adipose | Hypertriglyceridemia
I/ tissue | |
s Ventricular arrhythmia
Sudden cardiac death

Inflammation

~ Atherosclerosis
Thrombosis
Myocardial infarction
Stroke

Well-established contributions of
LDL-derived cholesterol to
development of Cardiovascular
disease

Quehenberger O & Dennis EA, N Engl J Med 2011;365:1812-23



Lipoprotein(a)

Table 2. Mean (4SD) plasma lipids and lipoprotein(a) [Lp(a)] in

patients with nephrotic syndrome and healthy controls Kronenberg et al. Kidney Int 2004:
Nephrotic
S-ontrois syndrome 207 patients with nephrotic
N =274 N =207 : :
syndrome (no diabetic nephropathy)
Total cholesterol H!g/dL 203 4- 42 302 4 922 and 274 age_ gender_matched
Triglycerides mg/dL. 136 + 92 251 -+ 174° trol
HDL cholesterol mg/dL. 44.0 4 12.6 43.7 4 16.7 controis o _
Total/HDL cholesterol ratio 4.9+ 1.6 8.0 = 4.5° — Mean proteinuria 7.1 g/d in
LLDL cholesterol "!g/dL 132 4 37 208 + 822 patlents
Lp(a) mg/dL 20.0 +32.8 60.4 -+ 85.4° : :
mean = SD [25th percentile, [2.0,6.4,185]  [9.6,29.8,81.1] » Tremendous elevation of Lp(a) in
median, 75th percentile] t t th h t d
Lp(a)-derived LDL cholesterol 9.0 + 14.7 27.2 + 38.4% patients with nepnrotic synarome
mg/dL » Lower corrected LDL cholesterol
Lp(a)-corrected LDL cholesterol 123 4 39 181 + 822 |
evels
mg/dl.

Abbreviations are: HDL, high-density lipoprotein; LDL, low-density lipopro-
tein; Lp(a), lipoprotein(a).
*P < 0.0001 by ¢ test for comparison between patients and controls.

bp < 0.0001 by Wilcoxon rank sum test for comparison between patients and
controls.

Lp(a)-corrected LDL cholesterol

= total cholesterol — HDL cholesterol (triglycerides/5)
— [Lp(a) x 0.45]



Nephrotic Syndrome and Cardiovascular
Events

* Increased risk of coronary artery disease in patients with
nephrotic syndrome (Ordonez et al. Kidney Int 1993)
— Adjusted RR of myocardial infarction: 5.5 (95%CI 1.6-18.3)

 Increased risk of cardiovascular events in patients with
membranous nephropathy (Lee et al. Kidney Int 2016)
— Cumulative incidence of CVEs of 8.8% at 5 years

— Risk of CVEs exceeds risk of ESRD in the first 3 years in
patients with eGFR >60 ml/min/1.73m



__Randomized clinical trials studying statin use among patients with severe proteinuria and/or nephrotic syndrome

¥r First author Comnfry N Intervention Study | Cholesterol | LDL 1 TG Proteinuria Study
ype population
2002 Gheith* Egypt 43 Lovastatin RCT 42% after 1 42% after NS 10g/d — 4gfd N5
year 1 year after 1 year
1999 Olbricht*¥ Genuany 56 Sunvastatin - RCT  39% after 2 47% after  30% after  Not studied NS
years 2 years 2 years
1993 Thomas¥ United 30 Simvastatin @ RCT  33% after 6 31% after NS Not significant  Proteinuria or
Kingdom months 6 months NS
1996 Raynei¥ South 17 Simvastatin RCT 47 5% after 24 57% after Not .52 g/mmol— IMN and NS
Afica months 24 months awvailable {+.13 g/mmol
after 24 months
2008 Gheith* Egypt 72 Fluvostatin RCT  43% after 1 Not MNot Not studied Children with
year studied studied NS
2000 Toto United 13 Provastatin RCT 18% after 8 23% after 13% after Not studied NS
States cross-  weeks 8 weeks 8 weeks
over
2004 Shamna* India 40 Lovastatin RCT 458 mp% — 346 mg%  Not 6.045 g/d — NS
307 mg%s after — 293 significant  5.66 g/d after 3
3 months mg% after months
3 months
1999 Buenu¥ Italia 21 Fluvostatin RCT  5.18 muoll — Not 1.28 845 mg/d — Glomerulopathy
4.45 munol/l studied mmoel/l — 494 mg/d after
after 6 months 0.94 & months
mmol/1
after 6
months
2002 Buyukcelik* Twkey 12 Gemfibwozil RCT  34% after 4 30% after 53% after No effect Children with
months 4 months 4 months NS

LDL, bow density hipoprotemn; TG, tnglycende; RCT, randomred clinical trial, M5, nephrotie syndrome; IV, tdiopathic membranous nephoopathy.
* lzeluded in Cochmne review 2013

¥ Included in meta-analysis from Fried of al. K172001

LP Laurin©2019



Atorvastatin reduces Proteinuria & slow
progression in Idiopathic NS

‘ RUN-IN PHASE STUDY PHASE |
0
-10 H
-20
AUPE
-30
-40
* P<.01 vs Group B
50 |mGroup A § P<.05 vs Group B
O Group B
-60
-12 -6- 0 3 6 9 12
Group A -14,3 -21.4 -28,6 -38,2 -50 -57,2
Group B -14,8 | -22,3 | 223 | -259 | -28,5 | -31,2
Months

N=56, Idiopathic NS

All patients on ACEi/ARB >1 year

RUN-IN PHASE STUDY PHASE
-5 — l_r l| l-—| l_l ]—‘
A% 4
A CrCl B Group A .
25 UGroup B| * p< .01 vs. Group B
-12 -6 0 3 6 9 12
Group A| 0 -57 | 93 | -102 | -10,3 | -10,3 | -11,1
GroupB| 0 | -6,4 | 89 | -10.2 | -124 | -15,1 | -19,5
Months

Bianchi S et al, Am J Kidney Dis. 2003 March 43(3): 565-70




Statins and Proteinuria

« Meta-analysis by Fried et al. (Kidney Int 2001):

— Decreasing lipids ‘could’ contribute to preserve GFR and
‘could’ decrease proteinuria in patient with renal disease

* Meta-analysis by Douglas et al. (Annals Int Med 2006):
— Same conclusion in patients with albuminuria
« ESPLANADE trial (Ruggenenti et al. CJASN 2010):

— No effect on proteinuria in patients in dual RAAS blockade,
but reduces lipids in patients with chronic kidney disease



(% Cochrane
- Library

Cochrans Database of Systematic Reviews 2013

Lipid-lowering agents for nephrotic syndrome (Review)

HKong X, Yuan H, Fan J, LI £, Wu T, Jiang L

Authors’ conclusions

None of the included studies reported patient-centred outcomes including all-cause mortality, cardiovascular mortalty, or non-fatal
myocardial infarction; only single studies reported cholesterol (DL, LDL and total cholesterol), triglycerides, serum creatinine, blood

urea nitrogen, ver enzymes, and protein (serum, urine). High quality RCTs need to be conducted to assess the safety and efficacy of
lipid-lowering drugs for peaple with nephrotic syndrome.




When to consider Rx of Hyperlipidaemia in NS

« Select patient (high LDL, low HDL, plus unlikely to rapidly remit)

 Inadequate proteinuria reduction (ACEi/ ARB, specific
iImmunosuppressive, etc)

* Dietary restriction (fat/cholesterol) associated with modest effect on
hyperlipidemia
« Statins (x ezetimibe + omega-3 fish oil) can improve lipid profile
— No clear data on cardiovascular outcomes
* Follow guidelines for patients with high cardiovascular risk
o Statins well-known to interact with other drugs (e.g. with calcineurin
iInhibitors- rhabdomyolysis)



When to consider Rx of Hyperlipidaemia in NS
« Select patient (high LDL, low HDL, plus unlikely to rapidly remit)

 Inadequate proteinuria reduction (ACEi/ ARB, specific
iImmunosuppressive, etc)

* Dietary restriction (fat/cholesterol) associated with modest effect on
hyperlipidemia

 Statins (x ezetimibe + omega-3 fish oil) can improve lipid profile
— No clear data on cardiovascular outcomes

* Follow guidelines for patients with high cardiovascular risk



Hypercoagulability

Increased urinary loss of proteins
that prevent thrombosis:

— antithrombin Il

— possibly protein C and protein S

Increased synthesis of factors
that promote thrombosis:

— factors V & VI

— von Willebrand factor

— a -plasmin inhibitor

— plasminogen activator inhibitor 1
— fibrinogen 2

Loscalzo J N Engl J Med 2013;368(10):956-958



Clinical Implications

* Venous thromboembolic events (VTEs) — Who is at risk?
* Prophylactic anticoagulation— Who should receive it?

* What prophylactic anticoagulation? — Warfarin, heparin or
others?



Risk of VTE in Patients with Nephrotic Syndrome

 Overall incidence of VTE ~25%
 Varies among causes of nephrotic syndrome

 Varies among types of VTE

— Pulmonary embolism (PE), deep venous thrombosis (DVT), renal vein
thrombosis (RVT)



Epidemiology of VTE

Talde 1. Summary of reparted incidence of nepheatic synd rome—aaociated theambeor mboliwm

mh‘:'-l:;:m Author N TE WTE Study Type Motes
Chilldhiod
1973 Egli et al. (15) arzy &l 1.8 Retrospective Probably only
symptomatic TE
1984 Mahamn et 2l (23) 41 4 9.8 Retrospective Only congenital nephrotic
& £
1986 Hoyer e af, (17) 26 g 26.9* Retrospective V- evidence of PE
1587 Miehis et a2l (24) 204 g 4.4 Retrospective Primarily only
symptomatic TE
1991 Teauw el al. (25) 193 2 1 Retrospective Only symptomatic
TE r:saocrm:l
1997 Schiegel (8) 250 11 30 Mot stated Primarily only
symptomatic TE
2000 Citak et all (14) 49 2 41 Prospective O TE symphomatic
20040 Lilowa ef al. (19) 447 9 20 Retrospective Dl_;..:g symptomatic
2001 Hammed et al. (16) 0 4 13.0 Retrospective Only congenital nephrotic
syTilrome
2009 Kerlin & al. (2) AZ6 0 9.2 Retrospective Only symptomatic TE
reported; included
secordary catses of MS
TOTAL 553 141 28
Adult
1975 Bennet ef al. (11) 1 & 285 FProspective Mo histology data
1980 Llach et al (22) 151 3 29 Prospective
1980 Andrassy ef al. (10) 84 ] 345 Frospective RVT, DVT, and PE studied
1581 Chugh et al. (13) 44 11 25.0 Retrospective
1951 K nurny et al. (L8) 17 4 235 Prospective RVT, VT, and FE studied
1983 Wagoner et all (27) 7 14 519 Prospective Membranous
X nephropathy only
1588 Velasquez of al. (26) 26 11 4£2.3 FProspective
200 Chemg et 2l (12) 59 = 326 Prospective V- evidence of PE
2008 Wisokdnski of al, (28) 218 L) 202 Retrospective RNT and VT
TOTAL GI7 181 26,7
TE, thram boserabalisen; FE, pul b bisma; BT, remal vein throemnboses; DVT, deep vein thrombosis; V-0, venkila tion: perfussan

eaisna beh seanning: NG, nepleot: syndroime.

677 adult patients (9 studies)

Kerlin BA et al. CJASN 2012:

- Overall adult rate of nephrotic syndrome-
associated thromboembolic disease of
26.7%

— Adults with membranous nephropathy
with highest reported risk (37.0%)

 Thromboembolism is more prevalent
early in the disease course.

* RVT is more likely to be present as an
acute phenomenon in young adults
whereas older adults are more likely to
develop occult chronic RVT



Glomerular Diseases and Thromboembolic Risk

Table 2| The number and nature of VTEs

Overall, N=1313 FSGS, N=370 IgAN, N=548 MN, N=395 P-value

Patients with a VTE (number (%)) 44 (3.4) 11 (3.0) 2 (04) N (7.9) << 0,0001
Number of VTEs of each type

ONT 10 4 1 5

PE 20 -] 1 11

RVT 19 2 1] 17

Other 4 ] W] a4
Days to first VTE (median (LQ. UQ)) 272 (0, 1080) 1094 (401, 1604) 453 (363, 542) 151 (0, 447) 0.07

Abbreviations: DVT, deep wvein thrombosis; FSGS, focal segmental glomerulosclerosis; lgAN, immunoglobulin-A nephropathy: LQ. lower quartile; MM, membranous
nephropathy; PE, pulmonary embolism; AVT, renal vein thrombosis; UQ, upper quartile; VTE, venous thromboembolic event.

1.0
o - . Adjusted risk for VTE:
g L
m oo L;s Membranous vs. IgA nephropathy
3 Membranous 10.8 (2.4-49.4); p=0.002
Z o7 FSGS vs. IgA nephropathy
g 5.9 (1.3-27.9); p=0.02
548 464 336 237 161 106 T3 44 26 22 15
J7 317 236 173 130 78 H» 39 a1 16 10

05 =305 300 221 154 989 67 53 32 25 17 12
r T T T T L

N T L] L] T L T T T L T 1

01 2 3 45 6 T 8B 9 10171 1213 14 1516 17 18 19 20

Barbour SJ et al. Kidney Int 2012;81:190-195



Risk of VTE and Serum Albumin

Table 4. Adjusted risk of VTE by the level of serum albumin in 732 patients with available data

Serum Albumin (g/dl) N Patients with VTE =~ Odds Ratio ~ 95% Confidence Interval P Value®
Reference range >3.0° 219 1.00

2.8 to <3.0 66 3 1.41 0.34, 5.87 0.64
2.6 to <2.8 74 2 217 0.63,7.46 0.22
24 to <2.6 72 + 2.05 0.59,7.12 0.26
2.2to <2.4 77 1 1.31 0.31, 5.62 0.72
2.0to <2.2 82 8 4.32 1.46,12.77 0.01
<2.0 142 5 3.56 1.28,9.88 0.02
<2.8 versus =2.8 447 /285 2.53 117,547 0.02

*Logistic regression model with incremental values of serum albumin, adjusted for age at biopsy, sex, 24-hour proteinuria (g/d),

immunosuppressive therapy, and registry site.

®Logistic regression model with serum albumin as a dichotomous variable. The serum albumin cut-point of 2.8 g/dl was determined
from the incremental model (by 0.2 g/dl) reported in this table, with threshold for effect noted for values <2.8 g/dl. Adjusted for age at

biopsy, sex, 24-hour proteinuria (g/d), immunosuppressive therapy, and registry site.

Lionaki S et al. Clin J Am Soc Nephrol 2012;7:43-51




Prophylactic Regimen for VTE Prevention

Serum albumm— Serum albumin | Serum albumin Medjeral-Thomas et al. CJASN 2014:
<2.0g/dL 2.0-3.0g/dL >3.0g/dL
* Retrospective study of 143 patients
receiving a prophylactic anticoagulation
regimen (MN, MCD and FSGS patients)
—40% of patients with MN; initial serum
low molecular daily prophylaxis + 2/143 patients with VTE (1.39%) within
weight heparin the first week after presentation and

starting prophylaxis; no VTE in patients
on prophylaxis for >1 wk

* 1/143 (0.69%) admitted for severe

| : bleeding; 2/143 (1.40%) with occult
Oral coumarin bleeding

target INR 1.5-2.5



Management after a VTE

* Initial anticoagulation with heparin (or LMWH) followed by

warfarin for the remainder of therapy (INR 2.0 to 3.0)

— Continue anticoagulation as long as the patient remains hypoalbuminemic,
with @ minimum duration of 6-12 months

* Pharmacodynamics, efficacy and safety of Direct Oral
Anticoagulants not tested in nephrotic syndrome patients



Prophylactic Anticoagulation In
Nephrotic Syndrome

1. VTE risk determination

— Severity of risk depends upon the type of nephrotic syndrome, with
membranous nephropathy associated with highest risk

— Hypoalbuminemia may be the best indicator of VTE risk, but other
risk factors have to be considered (e.g. immobilization, smoking, prior
thromboembolic event)

2. Prophylactic anticoagulation may be warranted in patients
with moderate/severe hypoalbuminemia if their bleeding risk
IS not high.



Proteinuria and Prognosis

in Glomerular Disease
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Anti-proteinuric Therapy

* Clear evidence of the anti-proteinuric effect of renin-angiotensin
system inhibitors

— Variation of protein excretion with intraglomerular pressure

 Similar renoprotective effect of angiotensin-converting enzyme
(ACE) inhibitors and angiotensin Il receptor blockers (ARBS)

— Unproven benefit of combination therapy (and higher risk of adverse
effects)



Combination Therapy
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Figure 1. Kaplan—Meier Curves for the Primary Outcome in the Three Study

Groups.

The composite primary outcome was death from cardiovascular causes,
myocardial infarction, stroke, or hospitalization for heart failure.

Yusuf et al. NEJM 2008:

* Multicenter randomized controlled
trial of 25,620 patients with
vascular disease or high-risk
diabetes

« 3 groups:

— Ramipril 10 mg daily (n=8576)
— Telmisartan 80 mg daily (n=8542)
— Combination therapy (n=8502)

« Increased risk of hypotensive
symptoms, syncope and renal
dysfunction in the combination
group with no benefit



Role of Spironolactone in Proteinuria Reduction

11 studies with a total
of 596 participants
(proteinuria reduction)
Unclear effect on GFR
at the end of treatment
(9 studies, 528
patients; mean
decreade -2.55
mL/min/1.73m , 95%
Cl -5.67 to 0.51)

Bolignano D et al. Cochrane Database Syst Rev 2014 Apr 29;(4)



Anti-proteinuric therapy

 Potential benefit of the addition of a mineralocorticoid receptor
antagonists (e.g. spironolactone)

— No data regarding progression to ESKD
— Increased risk of hyperkalemia, especially in patients with decreased eGFR

* Importance of salt restriction in reducing proteinuria, especially in
patients resistant to RAAS blockade (Vogt et al. JASN 2008)



BP Control and Risk of ESRD

Risk of ESRD in AASK and MDRD

Overall - |—o—|
Urine protein < 0.44 g/day (N=1319)" - S
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Hazard ratio (5% Cl)

Ku et al. JAHA 2019:

840 MDRD trial and 1067 AASK
participants with median follow-up
time of 14.9 years

. Comparison of
strict (<125/75 mmHg) vs.
usual (£140/90 mmHg) BP

control
* Reduction in risk of ESRD in

patients with proteinuria 20.44 g/d
—HR 0.77; 95%CI 0.64-0.92

« Similar reduction in risk of death
in patients with proteinuria 20.44
g/d—HR 0.77; 95%CI 0.62-0.96



To conclude:

« Optimizing pharmacokinetics of diuretics is the key

« Statins recommended unless rapid remission expected

* Clear indications for anticoagulation if VTE diagnosed; role of
prophylactic anticoagulation in membranous nephropathy

 Central role of ACE inhibitors and ARBs as anti-proteinuric
therapy; no benefit of combination therapy

 Definitive therapy after Kidney biopsy = complete
remission of the primary disease
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