Nefrotiskt Syndrom

Hyperlipidemi
Trombemboli
Odem
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- HYPERLIPIDEMI



Varfor behandla?

De flesta barn med nefros har hoga blodfetter

e Vuxenstudier visar okad risk for ateroskleros och CVYD

e Men.. vuxna med recidiverande nefros som barn har e;
visat okad risk for CVD

e Hyperlipidemi relaterat till progress av njursvikt?

e Ofta forenat med andra riskfaktorer

> overvikt (steroider), hypertoni, insulinresistens



Riskfaktorer for CVD

* Hyperlipidemi

e Hypertension

* Diabetes mellitus

o Overvikt

o “Stillasittande livsforing”
* Rokning

» Hereditet for hjartinfarkt
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Patogenes triglyceridemi

Mephrotic Syndrome I

#’ s || $HDL-2 || LVLDL receptor || 4 Hepatic lipase ‘
1 LPL expression & activity Tmr;";;“i i",_dnip;gm 1 Hepatic TG & PL uptake

J- Fatty acid delivery to

fat & muscle tissues

v

Impaired VLDL & CM clearance & hypertriglyceridemia

Vaziri Kidney Int 2016




Patogenes hyperkolesterolemi

MNephrotic Syndrome i

t s T Hepatic ACAT-2
LDLR dé’ﬂnlen::}r
1 Intracellular free chol
>
e HMG-CoA activation
TSerum LDL tchol production

Increased serum LDL cholesterol

Vaziri Kidney Int 2016




Behandling

* Diet
o Lagfettdiet
> Vegetarisk diet kan sanka LDL med 30%

e Lakemedel
> HMG-CoA reduktashammare (Statiner)
ex Simvastatin, Pravastatin, Atorvastatin

° Fibrater

ex Gemfibrozil
> Resin

ex Kolestyramin

> Ovriga



AAP 2009

Dyslipidemia

low-fat diet:

consider low-density lipoprotein
cholesterol-lowering drug therapy
when fasting low-density lipopro-
tein cholesterol levels are persis-
tently =160 to 190 mg/dL; and

counsel regarding contraindica-
tions of 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) reductase
Inhibitors during pregnancy.



Franska riktlinjer 2016

e Barnstudier saknas
e Positiv effekt hos vuxna

* Vid refraktar nefros med hyperlipidemi
kan behandling med statiner overvagas

> Kontrollera CK och leverenzymer



KDIGO — CKD 2013

» Arlig kontroll av blodfetter vid CKD

» Hyperkolesterolemi
o Rekommenderas inte statiner till barn <18 ar

> Men... vid kraftigt forhojt LDL-kolesterol kan
behandling overvagas till pojkar >10 ar och
flickor efter menarche

> Da lagsta mojliga dos
 Triglyceridemi (>5,65 mmol/l)
> Farmakologisk behandling rekommenderas inte
> Men....vid kraftigt forhojt (>11,3 mmol/l) remiss
till lipidexpert
» For samtliga rekommenderas livsstilsrad



TROMBEMBOLI



Trombos - epidemiologi

* Mortalitet vid nefrotiskt syndrom

> 389 barn 3 manader-16ar, 5 ars uppfoljning
- MCNS

° |0 avlidna; pojkar 7: flickor 3
6 Infektion + DIC
I Trombos
I Hjart-lungsvikt vid albumininfusion
I Njursvikt
I Okand

Lewis Pediatrics 1984



Epidemiologi-incidens trombos

* |ncidens
> barn ~3%
okar med alder
o yvuxna  =25%

* Vanligare vid

> kongenital nefros =10%
o sekundar NS ex vaskulit =|7%
> membranos NS ex SLE klassV ~25%

e Trombosinsjuknande vanligast tidigt efter debut

> 60% inom 3 manader fran debut (barn)
median 70 dagar

Kerlin Clin ] Am Soc Nephrol 2014



Klinik

¢ |Indisk studie

> 35 barn med trombos

> Alder 7,7 (2,5-12) ar

> Pojkar:Flickor

[,9:1

> Typ av nefros

Forsta epsiod 1 5%
Glesa recidiv 21%
FRNS/SDNS 32%
SRNS 32%

o Lokalisation av

trombemboli
Cerebral ven 29%
Lungven 25%
Djup ven 1 7%

Intrakraniell artar 19%
Extermitet artar 6%

Suri Clin Exp Nephrol 2014



Symtom

e Cerebral ventrombos
(n=11)
° Huvudvark-krakningar
o Kramp
> Medvetandepaverkan
e Cerebral
artartrombos (n=7)
o Kramp

> Hemipares

* Lungvenstrombos
(=9)
> Andningssvarigheter
> Hosta
° Brostsmarta

° Tachypne-hypoxi

Suri Clin Exp Nephrol 2014



Klinik

° S-albumin 1,7 (0,1-6,6) g/l ?
> Hypoalbuminemi 83%
> Hyperkolesterolemi 887%
- Hb >140 g/l 23%
> TPK >450 29%
> Infektion 31%
° Diuretikabehandling 43%

Suri Clin Exp Nephrol 2014



Patofysiologi

Genetic
background

Hemostasis-related
protein loss rate

/ \ ¥ =
Central venous | ! Hemostasis-related

catheterization protein synthesis rate

Kerlin Clin ] Am Soc Nephrol 2014



Koagulationskaskaden
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Patogenes

Procoagulant

Anticoagulant

Profibrinolytic

Antifibrinolytic

Other

Anti-Thrombotic

N or |factor XI (160)®

tprotein C (62)% 145455

1‘ {-’-1 'AT (54]3

1, N, or | factor Il (69)°
1, N, or } factor VII (50)®
1, N, or | factor IX (56)®
1, N, or | factor X (56)®
| or t Plt Function®“®

t, N, or | protein S (69)%145

1, N, or | a,-AP (70)3

| or 1 PAI (52)842

*Thrombophilia
*APL

N or | factor XII (80)%4
1PIt Count®°0>1
tVWF (variable)®

| protein Z (62)*3%*

L Plasminogen (gg}ﬂ
1, N, or | tPA (72)%55

1 Lp(a) (~500)®

tRBC Aggregation®
Clot Structure®2

Hyperlipidemia®

Pro-Thrombotic

t tfibrinogen (340)®
t tfactor V (330)®
t tfactor VIII (330)®

| or || AT (65)%45

t1 a,-M (725)°

Kerlin Clin ] Am Soc Nephrol 2014



Antikoagulantia

Trauma
l TFPI

A
Vila Vil

lndirect Factor Xa Inhibitoes
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Riskfaktorer

Infection
or
Inflammation

Known |
Thrombophilia Congenital NS

Central l l
’ ‘ Membranous

Venous Histol
Catheter Istology

Adolescent
= 12 yearsold

Non-Pharmacologic Prevention

* Ambulation

* Graduated Compression Stockings
* CVC Avoidance/ Removal

* Adequate Hydration

Kerlin Clin Pediatr Nephrol 2014



Klinik-utredning

Asymmetric
Extremity
Symptoms

Gross
Hematuria

Respiratory
compromise

Diligent Observation
for VTE
Signs/Symptoms

VTE Signs
Symptoms

t Negative

Diagnostic Imaging
* Compression Doppler U/S
* MRI
* CT Pulmonary Angiogram

Positive

Kerlin Clin Pediatr Nephrol 2014



Kerlin Clin Pediatr Nephrol 2014



Behandling

1 e
v A\ 4
Laboratory Evaluation Consult Hematology Acute Pharmacologic Therapy
* Baseline * Additional -
« Platelet count Recammandations Anticoagulant Starting Dose Dosing Route of Monitoring Therapeutic
Interval Administration Assay Range
*PT * Long-term
i-F .
* aPTT Management Enoxaparin® | 1mg/kg 12 hours Subcutaneous bl actor 0.5-1.0 units/mL
g 2 Xa Activity
* Thrombin Time
* Fibrinogen Loading: 75-100 Anti-Factor
. units/kg . 2 0.3-0.5 units/mL
* D-Dimer Standard Continuous — Xa Activity
» Severe Cases Heparin |\ sintenance: 18- nfusion e 60-85 seconds
* Antithrombin Activity 20 units/kg/hr
* Protein C Activity
* Protein S Activity Chronic Pharmacologic Therapy
. . Dosing Route of . Therapeutic
Anticoagulant Starting Dose (e il Adiinlstration Monitoring Assay Range
Loading: 0.2
mg/kg International
Warfarin Daily Oral Normalized Ratio 2-3
Maintenance: ~0.1 (INR)
mg/kg

Kerlin Clin Pediatr Nephrol 2014



AAP 2009

* Uppmuntra fysisk aktivitet

e Undvik sanglage

Profylaktisk antikoagulation overvags vid:
* tidigare trombembolism

» bakomliggande koagulationsstorning

e SRNS
e central venkateter



Franska riktlinjer 2016

 Allmanna rad * Profylaktisk
> Korrigera hypovolemi antikoagulation
Undvik: ° Vid uttalad nefros med
° sanglage odem
° ven/artarpunktion En av foljande

riskfaktorer:

o S-albumin <20 g/I

° Fibrinogen >6g/I
Stadstrumpor till > Antitrombin <70%
tonaringar > D-dimer >1000 mg/ml

0]

centrala katetrar

0]

diuretika

o



" ODEMBEHANDLING



Massive proteinuria
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Patogenes
Odem

Mephrotic syndrome

Y

overfill-teorin

Enhanced distal
tubular sadium and
water reabsorption

Gbadegesin 2008 podonet.org
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Orsaker till dalig effekt av furosemid

» Nedsatt upptag fran
tarm pa grund av
svullnad

e Hypoalbuminemi

e Nedsatt GFR

» Okad albuminbindning i
tubuli

e Minskad Na i Henle's
slynga

¢ Okad reabsorption av
Na i distala tubuli




Odembehandling

Diuretika Behandling

o Loop-diuretika e Minska saltintag
> Furosemid * per os furosemid
o Etakrynsyra (Edecrina) * intravenos furosemid
° Bumetanid (Burinex) e Albumin+furosemid

e Thiazidliknande diuretika  , kombination furosemid
° Thiazider + annat diuretikum
> Metolazon (Zaroxolyn) o Ultrafiltration

e Kaliumsparande o Head-out water
diuretika

immersion
o Spironolakton

o Amilorid



Diuretikadoser

Furosemid |-4 mg/kg x 2-3 8 mg/kg/dag
i.v 0,5-2 mg/kg x 2-3 3 mg/kg/dos
infusion 0,1-1 mg/kg/tim

Hydroklortiazid -2 mg/kg x 1-2

Metolazon 0,1-0,2 mg/kg x 1-2

Spironolakton 2-3 mg/kg x |

Amilorid 0,2-0,5 mg/kg x |



Assess severity of oedema

Moderate/severe, symptomatic

Mild, asymptomatic

indicated by: tachycardia, abdominal pain, l
hypotension, weight gain =7-10%
Fluid restriction
l Dietary sodium restriction
Monitor body weight
Assess Intravascular volume status
Intravascular expansion Intravascular depletion
FeMa={0.2% FeMa<0.2%
U U s r:ED% LUy, ) =60%
Hyperansion Postural hypotenstion
Cool peripheries
Fluid restriction |
Furcsemide 1-3mg/kg/day Hypotension Hormotension
Consider spironalactona
2-4mgkg/day i
Mo response 10mLkg 0.9% saling 20% HAS
{no weight loss or or 4-57% HAS [D.E-lﬁgcg:l
- - » OVET urs
diurasis in 48 hours) * BE
Doublo dose of furosemide unfil diuresis Mo B.P. improvement
or maximum daily dose of furosemide improvement

(4-6 mo'kg/day) is reached

Mo response l

Add hydrochlorthiazide (1-2 mg'ko/day)
or metolazone (0.1-0.3 mgkg/day)

Mo responsa l

Furcsamida 1.V, bolus (1-2 mokg'dose)
or infusion (0.1-1 mg'kgh)

Mo responsa

200 HLALS. LV. {1 gkg)
followed by |.V. furosemide

BPR
improvemant

10mLkg 0.8% saline
or 4.5% H.AS

MoB.P
improvemeant

|

Liasa with P.L.C.L.

McCaffrey Pediatr Nephrol 2016



AAP 2009

Edema Management

® counsel caregivers regarding po-
tential complications of edema; and

® consider treatment with low-sodium
diet, modest fluid restriction, diuretics,
and albumin infusions.



Franska riktlinjer 2016

e Albumininfusion o Diuretika
o Sallan indikation > Anvands med
Ges vid forsiktighet
o Symtomatisk hypovolemi > Ges vid odem eller
huvudvirk utgjutningar som har
buksmarta klinisk aterverkan
s-Na <120

hogt hematokrit

> Odem eller utgjutningar
som paverkar vitala
funktioner



