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Nearly 20 years ago...

MPGN Type |
Subendothelial deposits

MPGN Type Il / DDD
Intramembranous deposits

MPGN Type Il
Subendothelial and subepithelial deposits




Currently...

C3GN
Atypical post-infectious GN




The first paper...

ORIGINAL ARTICLE

Primary glomerulonephritis with isolated C3 deposits: a new
entity which shares common genetic risk factors with
haemolytic uraemic syndrome

Aude Servais, Véronique Frémeaux-Bacchi, Moglie Lequintrec, Rémi Salomon, Jacques Blouin,
Bertrand Knebelmann, Jean-Pierre Griinfeld, Philippe Lesavre, Laure-Héléne Noél, Fadi Fakhouri

J Med Genet 2007;44:193-199. doi: 10.1136/jmg.2006.045328

19 patients with “C3 glomerulonephritis”
* No Ig deposition
* Mesangial and sub-endothelial C3 deposits

* C3NeF positivity (7) or mutations in CFH (3), CFI (2), MCP (1)



C3G: the common feature is intense C3 deposition

Diffuse endocapillary
Mesanglal prollferatlon MPGN proliferation

Sethi S, Kidney International (2012) 82, 465-473



Mesangial proliferative GN and MPGN represent a continuum

, Acute » Chronic
Diffuse

proliferative MPGN

Sethi S and Fervenza FC, Semin Nephrol 2011



The complement system

Classical pathway Lectin pathway Alternative pathway

Immune complexes Pathogen carbohydrates Presence of pathogens

o
\C4d / \

immunofluorescence
: C3 actlvatlon

@4— C5 activatio —> /Xl C5b-9




C3G and immune complex glomerulonephritis

Mesangial proliferative GN
Membranoproliferative GN
Endocapillary GN
Crescentic GN

Igs ++/+++ Clq +/+++

IC-MPGN

v v v v v

C3GN DDD Autoimmune disease Chronic Monoclonal gammopathies
Rheumatologic diseases infections Dysproteinemia

Sethi S and Fervenza FC, Semin Nephrol 2011; Servais et al, ] Med Genet 20017; Sethi S and Fervenza FC, NEJM 2012; Servais et al, Kidney Int 2012; Dragon-Durey et al. JASN 2004; latropulos e al, Mol Immunol 2016;
Marinozzi et al, JASN 2017; Vaziri-Sani et al. Kidney Int 2006; Leroy V et al. Ped Nephrol 2011



The value of repeat biopsies: IC-MPGN to C3G

First biopsy Second biopsy

Positive C3Nef
MCP mutation
Elevated C5b9
Persistent low C3

lgG deposition can be just as intense as C3, especially in children



The value of repeat biopsies: C3G to IC-MPGN

First biopsy Second biopsy

Clq

Fibrinogen

Positive C3Nef
No mutation
Normal C5b9
Persistent low C3

Courtesy of Dr F. Diomedi-Camassei
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Complement proteins in C3G and DDD

From Patterns to Proteins: Mass Spectrometry Comes
of Age in Glomerular Disease

Sanjeev Sethi ! Jason D. Theis®),’ Lilian M.P. Palma®,? and Benjamin Madden 3

'Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, Minnesota
?Pediatric Nephrology, State University of Campinas (UNICAMP), Campinas, Brazil C3G N

3Mayo Clinic Proteomics Core, Mayo Clinic, Rochester, Minnesota
y! Y/

CFHR1, C7, C6, C8B, CFHR5, CFHR1, C7, C6, C8B, CFHRS5,
C8A, SPP2, C9, and C3 C8A, SPP2, C9, and C3
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Complement proteins in C3G and DDD

www.kidney-international.org clinical investigation
Apolipoprotein E is enriched in dense deposits ) Check fo updates
and is a marker for dense deposit disease

in C3 glomerulopathy OPEN

Benjamin Madden', Raman Deep Singh”, Mark Haas’, Lilian M.P. Palma“, Alok Sharma®, Maria J. Vargas®,
LouAnn Gross®, Vivian Negron®, Torell Nate®, M. Cristine Charlesworth’, Jason D. Theis”, Samih H. Nasr®,
Karl A. Nath®, Fernando C. Fervenza“ and Sanjeev Sethi'

"Mayo Clinic Proteomics Core, Mayo Clinic, Rochester, Minnesota, USA; Division of Nephrology and Hypertension, Mayo Clinic, Rochester,
Minnesota, USA; Department of Pathology & Laboratory Medicine, Cedars-Sinai Medical Center, Los Angeles, CA, USA; *Pediatric

Nephrology, State University of Campinas (UNICAMP), Campinas, Brazil: *Department of Renal Pathology & Electron Microscopy, Dr Lal
Path Labs, New Delhi, India; and *Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, Minnesota, USA
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Complement proteins in C3G and DDD

Alternative Complement Pathway f{m Apolipoprotein E in C3G {25577

§ C3GN
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Different alternative pathway alterations lead to C3 glomerulopathies

Mutations in Allele
complement regulators variants
Factor H Factor H
Antibodies Factor | c3 Mutations in
‘ | MCP/CD46 MCP complement factors
] W CFHR 5 &
C3 convertase < Complement O
(C3 nephritic \( regulators CFHR 3-1
factor) K~ Factor H
b
Factor |
c Factor B

Y

@

Abnormal C3
convertase activity

l

C3 glomerulopathies

modified from Sethi S, Fervenza FC NEJM 2012



Genetic and autoimmune forms of C3G

Table 1. Hereditary and Acquired Etiologies of C3
Glomerulopathy '

Hereditary and Acquired Etiologies for C3 Glomerulopathies

Acquired Drivers and Frequency (%) Hereditary Drivers
C3 nephritic factors (50-80) =— C3
C4 nephritic factor (2.4) CD46
C5 nephritic factor (50) CFB
Factor H autoantibodies (1.0) CFH
Factor B autoantibodies (2.5) CFHR1
C3b autoantibodies (1.5) CFHR5
Monoclonal immunoglobulins (rare) CFl

Ahmad and Bomback Adv Chronic Kidney Dis. 2020



Genetic forms of C3G

Genetic changes

Variants v v
CFH
Polymorphisms v
Variants v v
C3
Polymorphisms v
CFI Variants v
MCP/CD46 Variants v
Duplication exons 2-3 (V)
CFHR5
Polymorphisms v
CFHR3-1 Hybrid gene v




C3G/IC-MPGN: the value of genetic screening?

165 pts, «primary membranoproliferative GN», including 22 DDD, 39 C3GN and 53 IC-MPGN

0.07 - = PMG

O Controls
0.06 -

Frequency
e =
o o o
\] w A
1 1 |

0.01 -

0.00 -

No enrichment of ultra rare (MAF<0.0001) variants of moderate or high predicted impact

Minor allele frequency <0.001% is in the range of ultra-rare alleles causing Mendelian disease

Gale et al, JASN 2020



C3G/IC-MPGN: the value of genetic screening?

C3G/lg-MPGN complement genetic exploration Immunoglobulin-mediated
C3 Glomerulopathy (C3G) g betwe eﬁ 2002 a'? d 2018 P membranoproliferative
(N=296) glomerulonephntis (Ig-MPGN)
N=398 (N=102)
No rare variant in CFH, CFl or C3 genes
n=332 (83%)
n=121
Immunological exploration made during dialysis or transplantation.
Clinical and biclogical data not available.
h 4
Rare variant® in CFH, CFl or C3 genes No rare variant — Available data
n=66 (17%)*" N=211
C3G Ig-MPGN C3G Ig-MPGN
n=55 n=11 n=179 n=32

Rare variants (MAF <0.1%) most frequently in CFH, CFIl, C3 or CFB

Minor allele frequency <0.1% is in the range of common variants implicated in complex traits

(Wong CJASN 2021, Meuleman CJASN 2923)



C3G/IC-MPGN: the value of genetic screening?

A
1% o
& ] I—?L'r*—ﬂ
T b Lo e -=-C3
2 i - [ S —— No variant
E 50 LL IR 4 -
. E I
= B -
vz . . L
1 e,
» Jp<0.0001 | i | |
0 60 120 180 240
months
No variant 193 99 51 32 23
CFH 37 24 7 6 3
CFl 16 6 2 1 0
C3 12 3 0 0 0

These rare variants may have a functional impact on outcome

Meuleman CJASN 2023)



Risk of developing C3G according to genotype

*%% n= 0,0002
xxk ** p= 0,006

* -
—_ *p=0.006
7 R“‘h—-\

M

latropoulos et al, Mol Immunol 2016



Inflammation is usually present in the active phase

Inflammation !







C3G/IC-MPGN: clinical presentation is heterogenous

C3G/IC-MPGN presenting with gross hematuria

C3G/IC-MPGN presenting low-grade proteinuria with microhematuria (accidental finding)

C3G/IC-MPGN presenting as nephrotic syndrome

C3G/IC-MPGN presenting as atypical HUS



C3G/IC-MPGN: clinical presentation is heterogenous

Infection-triggered macrohematuria, proteinuria

FH Hemolytic
Patient CFH CFHRS antibodies® assay” APFA® C3NeF sMAC?
1 Lc.2171delC, pThr724fsX, 725 No mutations Negative ND ND Negative 0.24 mg/I
2 No mutations 646647, AA =TT, pAsn216Phe | Negative 0%, Normal | 63%, Abnormal Negative 0.21 mg/|
3 No mutations No mutations Negative 1%, Normal | 63%, Abnormal | Positive (C3CSAP") ND
4 No mutations No mutations Negative 0%, Normal 1% Abnormal Positive (IFE) 1.23 mg/|
5 No mutations No mutations Negative | _12% Abnormal| 34% Abnormal Positive (IFE) 0.48 mq/|
6 No mutations No mutations Negative 0%, Normal | 14% Abnormal | Positive (both assays) ND
7 | _c3350A>G, pAsni117Ser | No mutations Negative 0% Nomnal 80% Negative ND
8 No mutations No mutations Negative 0% Nomnal 123% Negative 0.13 mg/l |
9 No mutations No mutations Negative [2% Abnormal 77% Positive (both assays) ND
10 |_c1699A >G, p.Arg567Gly | No mutations Negative 0%, Normal 0% Abnormal | Positive (both assays)] 2.03 mg/I
11 No mutations No mutations Negative 0%, Normal 130% Positive (C3CSAP) | 0.21 |

Atypical post-infectious GN

= post-infectious glomerulonephritis
= |ow C3 that persists > 12 weeks

" recurrent gross hematuria

Sethi et al, Kidney International 2013*



Extrarenal features

Partial lipodystrophy

R ade

Macula Drusen
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Clinical, histological and molecular overlaps

Autoantibodies AP mutations

C3 glomerulopathies

Not included: l Endocapillary I|r|1tramemb|r|. Membrano- / mesangioprolif.
~N
Classical Atypical
PIGN PIGN DDO/C3GN
E— )

IC MPGN @

<—[ C3 is usually predominant, but not always }—>
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Treatment of C3G

No established therapy

Some cases improve spontaneously

Some patients have a relapsing course

Immunosuppression (PDN, MMF, CsA?) may be beneficial in controlling inflammation
Disease-specific therapies targeting the complement pathway

Autoimmune forms can respond to immunosuppression



Guidelines

Practice Point 8.1.3 and 8.2.2

C3 glomerulopathy
patients with moderate-to-severe disease should be treated initially with MMF plus glucocorticoids

if this fails, eculizumab should be considered
If no response considered enrolling in a clinical trial, where available.

IC-MPGN
If no underlying etiology is found, evaluate for complement dysregulation.

\ONEY o, KDIGO 2021 Clinical Practice Guideline for the
¢, Management of Glomerular Diseases

Go S1  KDIGO 2021 Clinical Practice Guideline for the Manag of Glomerular
L = Diseases
o Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work

2] L
&
‘ & Group

Kidney Int 2021



Efficacy of MMF + PDN in C3G

Effectiveness of mycophenolate mofetil in C3
glomerulonephritis

Cristina Rabasco', Teresa Cavero', Elena Roman?, Jorge Rojas-Rivera®, Teresa Olea®, Mario Espinosa®,
Virginia Cabello®, Gema Fernandez-Juarez’, Fayna Gonzalez®, Ana Avila®, José Maria Baltar'?,

Montserrat Diaz'', Raquel Alegre?®, Sandra Elias'?, Monserrat Antén'?, Miguel Angel Frutos™,

Alfonso Pobes', Miguel Blasco'®, Francisco Martin'’/, Carmen Bernis'®, Manuel Macias'®, Sergio Barroso®,
Alberto de Lorenzo®', Gema Ariceta”, Manuel Lépez-Mendoza®, Begoia Rivas”, Katia Lopez-Revuelta’,
José Maria Campistol'®, Santiago Mendizabal®, Santiago Rodriguez de Cérdoba®® and Manuel Praga'**

for the Spanish Group for the Study of Glomerular Diseases (GLOSEN)

After a mean follow-up of 47 months MMF + PDN was associated with a lower rate of ESKD, doubling of SCr and
higher probability of remission (Rabasco et al, Kidney Int 2015)

Mycophenolate Mofetil in Combination with Steroids for
Treatment of C3 Glomerulopathy

A Case Series

Rupali S. Avasare,’ Pietro A. Canetta,” Andrew S. Bomback,> Maddalena Marasa@®,” Yasar Caliskan,” Yasemin Ozluk,”
Yifu Li,?> Ali G. Gharavi,”? and Gerald B. Appel’

Among patients who tolerated mycophenolate mofetil, combination therapy with steroids induced remission in
67% of this cohort. Heavier proteinuria at the start of therapy and lower soluble membrane attack complex levels

were associated with treatment resistance. (Avasare et al, CJASN 2018)



34

Treatment of C3G

IC-MPGN

'

C3G (C3GN or DDD)

'

AP complement workup

'

RAAS blockade, low-salt diet, lipid control

Proteinuria >500 mg/24hr or
moderate inflammation on renal biopsy

'

PDN £ MMF

'

/" N\

Proteinuria >2,000 mg/24hr or
severe inflammation and/or eGFR <90ml/min/m?

'

PDN + MMF (consider MP pulses)

'

Reassess after 6-9 months: complete remission?

Yes: taper PDN, MMF for 18-24 months

7N\

No: consider complement blockers

Modified from Licht, Vivarelli Pediatric Nephrology textbook 2022



How to treat C3G?

Ccir I cis ]

Clq

(C4BP and CD46]

Classical
C4a

Complement targeting

\]r C3 nephritic factors
\]r C4 nephritic factors
\]r C5 nephritic factors

Factor H autoantibodies

C2a

C3 convertase] W Factor B autoantibodies

o) 5 S
OMS721 A1 CZb

MASP
Lectin

APL2
and

AMY-101

Alternative

\e
X )

C4b ﬁ

C3b autoantibodies

T’-

C6-C9

CR1, CR2, DAF,
CD46 and Factor |

(C5a

. X Avacopan
hydrolysis > -7
APsz ACH-0144471 " cDe
an
AMY 10 LNP023 and Factor | Glycocalyx

@
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Smith RJH et al Nat Rev Neph 2019



Eculizumab

The benefits of terminal complement blockade with the anti-C5 monoclonal antibody eculizumab remain unestablished

NEY p, KDIGO 2021 Clinical Practice Guideline for the
S Management of Glomerular Diseases

Go S1  KDIGO 2021 Clinical Practice Guideline for the Manag of Glomerular
L = Diseases
‘ Q" Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work
& Group
0‘05 S ANy
AL O
Kidney Int 2021




How to treat C3G? New complement inhibitors

Mechanism Clinical trial number
. . NCT03124368
Danicopan Factor D  Prevents formation of C3 and C5 convertases NCT03369236 (Phase Il)
NCT03832114, NCT03955445
Iptacopan Factor B Prevents formation of C3 and C5 convertases NCT04817618 (Phase Ill adults), Ext 12-18 years
NCT05755386 (IC-MPGN, Phase lll, adults and adolescents >12 years)
ARO-C3 (s.c.) C3 Small interfering RNA, inhibits hepatic C3 synthesis NCT05083364 (Phase 1/2a: HC, adult patients with C3G and IgAN)
NCT03453619 Basket Phase |l
Pegcetacoplan .
(s.c.) C3 Prevents formation of C3 and C5 convertases NCT05067127(C3G and IC-MPGN, Phase lll, adults and adolescents >12
e years)
Avacopan C5aR1 Blocks anaphylatoxin formation (C3a, C4a and/or C5a) NCT03301467 (Phase Il, completed)
KP104 (i.v.) c3b/cs  Antibody plus Factor H regulatory domain, blocks the 165517950 (AN and €3G Phase II)
AP and TP
Prevents formation of C3 and C5 convertases and of
NM8074 (i.v.) Bb the membrane attack complex NCT05647811 (C3G, Phase 1b/2a, not yet recruiting)
OMS-906 (i.v.) MASP-3  Inhibits activation of the lectin pathway NCT06209736 (C3G, IC-MPGN, Phase 1)

Modified from Antonucci et al Ped Neph 2023



C3G: European experience 108 pediatric patients

A 1.0

<
o 0.9+

Probability of complete remiss
o o o o o o o
N W B N

o
1Y
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=)

llllllllll
0 1 2 3 4 5 6 7 8 9 10

Time

Number atrisk: 108 41 23 14 9 6



Conclusions

Better off that 50 years ago

The physiopathology is not homogeneous

«Classic» immunosuppression helps in reducing inflammation

«Classic» immunosuppression can treat autoimmune forms

Complement inhibitors are being tested and are likely to modify the future of C3G

There will not be a single therapeutic agent that will work in all patients



Thank you
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Gesellschaft fiir Padiatrische Nephrologie

Management of Idiopathic

Nephrotic Syndrome in childhood-
German Guideline and critical review

Lutz T Weber



Agenda

Introduction

Management of INS
*Diagnostics
* Treatment

Critical review

Ehren et al., Pediatric Nephrology (2021) 36:2971-2985
Ehren et al., Pediatric Nephrology (2021) 36:2961-2966



Nephrotic Syndrome
A Disease of the Podocyte

Circulating

Gene defects mediators
T-cell attacs, B-cell dysfunction

Immune .
complex \ J cytocines
her f
Toxins \ / Other factors
Podozyte
damage
Effacement

\

N ep h r0t| C Sy N d rome Courtesy of Thomas Benzing, Cologne

McKay et al., Pediatr Nephrol, 2022



Age at first presentation

congenital infantile

0-3 months 4-12 months -




Primary
nephrotic
syndrome

genetic
idiopathic

Causes of nephrotic syndrome

Secundary
nephrotic
syndrome




Possible causes of secondary nephrotic syndrome

Pediatr Nephrol (2021) 36:2971-2985 2973

Table 2  Possible causes of secondary nephrotic syndrome according to Benz et al. [16]

Immunological systemic  Systemic lupus erythematosus (SLE), IgA vasculitis with nephritis, [gA nephropathy, granulomatosis with polyangiitis,

discases panarteriitis nodosa, Goodpasture's syndrome, theumatic fever, sarcoidosis, and others
Infections Chronic bacteremia (e.g., endocarditis lenta, foreign body infections), hepatitis B and C, infections with cytomegalovirus
(CMV) and Epstein-Barr virus (EBV), human immunodeficiency virus (HIV ), malaria, schistosomiasis
Tumors Leukemia, non-Hodgkin’s lymphomas
Hemodynamic Renal vein thrombosis, congestive cardiomyopathy, sickle cell anemia
Drugs and toxins Nonsteroidal anti-inflammatory drugs, D-penicillamine, gold, mercury
Blood: Complete blood count (CBC), differential blood Additional diagnostics that may be required: Thyroid-
count; serum: electrolytes, blood urea, creatinine, cystatin C, stimulating hormone (TSH), free thyroxine (fT4), anti-
protein, albumin, serum electrophoresis, liver enzymes, tri- streptolysin titer, antiDNase B, antineutrophil cytoplasmic an-
glycerides, cholesterol; venous blood gas analysis including tibodies (pANCA, ¢cANCA), antinuclear antibodies (ANA),
ionized Ca™*. anti-double-stranded DNA antibodies (dsDNA), in suspected
Immunological parameters: Immunoglobulins A and G, membranous glomerulopathy: hepatitis serology to exclude
complement proteins C3 and C4. acute or chronic hepatitis B or C, antibody diagnostics (e.g.,

phospholipase A2 receptor antibody (PLA2R-AK); glomeru-
lar basement membrane antibody (GBM-AK)).



Kidney biopsy

Not initially indicated for typical age of NS manifestation and characteristic course
with response to steroids.

May be indicated

* |n patients aged > 10 years

* in case of steroid resistance

* in case of nephritic syndrome

* in case of suspected systemic disease




|d|0path|C nephrOUC Syndrome SRNS # FSGS (focal segmental glomerulosclerosis)
# MCD (minimal change disease)

# SSNS

~ 7% of MCD are ~ 30% of FSGS are

SRNS SSNS

Clinically decisive is the response to therapy, not the biopsy result!



Potential reasons for genetic testing

Suspected genetic cause
*100% of congenital nephrotic syndrome
*80% of SRNS within the first two years of life
«20% of all SRNS
Genetic counceling
Immunosuppressive therapy
Prognosis (CKD)
Estimation of risc of recurrence after kidney transplantation (FSGS: ~8 % genetic vs. ~35% non-genetic)

Evaluation of treatment options (e.g. mutation in CoQ®6)



symptomatic

Treatment

Treatment goals

Effective treatment

Low side effects

No relapse

Good prognosis

Immunsuppressive



Why do we treat an idiopathic nephrotic syndrome?

Mortality (2.6%, Pediatrics, 1984)
Infection (e.g. incidence of invasive bacterial infection 1-2%)
Thromboembolic disease (prevalence 2-13%, relative risk 6.81)
Oedema (cardinal feature)
Dyslipidaemia (cardinal feature)

Thyroid disease

Mc Caffrey et al., Pediatr Nephrol, 2015



Therapy of idiopathic nephrotic syndrome

We recommend treatment of the initial manifestation of an
idiopathic NS (iNS) with prednisone in the dosage of 60 mg/ 40 mg/m2/48h
m" body surface area (BSA)/d orally (administered in a single Prednison

daily dose, maximum 80 mg/d) for 6 weeks, followed by the 60 mg/m?/d H D D U H D D H H D D H
alternating administration of prednisone at a dose of 40 mg/m’

BSA/d orally (in a single daily dose, maximum 60 mg/d) for _
another 6 weeks (level of evidence 1B for therapy duration of Proteinurie = >
12 weeks).

Nephrotisches Syndrom : 1. Schub

T > 40 mg/m?/h
| | | | | | | |

(4] & 12
Wochen
Bezidiv
60 40 mg/m?/48h
mg/
m*/d
" -—
H = >
= 40 mg/m?/d

— ] | | | |
oL 0 4  Wochen

Schérer K, in: Padiatrische Nephrologie, 2002



Childhood idiopathic nephrotic syndrome- Definition counts

Steroid-resistant
nephrotic syndrome
(SRNS)

Relapses occur 4 or more times in any 12 month period or 2 or more relapses
ithin the first 6 months period after initial response.

Relapses occur during the alternate day prednisone treatment period or within
2 weeks after discontinuation of (standard) prednisone treatment.




Why would we avoid glucocorticoid treatment?

percent
O T———————— - —
8O 1 =
807 45 = Adrenal insufficiency
A0 |
30 o = Hypertension

&1 =1
20 . PE=
1 1Z . . .

1::|:| = B o) B = Osteopenia/fracture risk (osteoporosis

| R i 3 |z 3 3
o MR | ol o | 0| up to 22%, AJKD, 2003)

Dbesity Strias Hirsutiam Psychdisturh, Cataract
B shoct (n-31)  EE Standard (n=58) E_llong (n=34) = Psychosocial distubances
= Disturbances in carbohydrate and
A B c lipid metabolism
Pre-pubertal growth Pubertal growth Catch-up growth
0.5 1.0 0.25
—o— <8 o on ron b . oreon _ = Cataract/glaucoma
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Emma et al., Ped Nephrol, 2003 Ehrich and Brodehl, Eur J Pediatr, 1993



Current view on initial therapy

Modifying factors:
age at onset, early relapse

Survival free of frequent
relapses (%)
o
o

25 -
D - 1 i 1 -
I | I [ I I I I =
0 4 6 8 12 24 52 104
Time after start of initial treatment (weeks)
2
3
o
O
E -
Q
I
< Prednisone Prednisone
daily alternate days

Figure 1 | Lack of effect of extending initial prednisone treatment on long-term freedom
from frequent relapses. NS, not significant.

Hoyer PF, Kidney International, 2015
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Initial treatment of idiopathic nephrotic syndrome in children with
mycophenolate mofetil vs. prednisone: A prospektive, randomized,
controlled, multicenter, open, Phase lll, non-inferiority study

Protocol comittee Statistics
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Martin Konrad Munster



GPN

Gesellschaft fiir Padiatrische Nephrologie

Study Protocol at a glance

First episode of steroid-sensitive nephrotic syndrome (SSNS)

*age 2-10 years

sremission induced by prednisone 60 mg/m?3/d within 28 days

remission

Randomization within 5 days (visit 1)

A 4

Control intervention

Prednisone 60 mg/m?2/d
continued for total 6 weeks

+
Prednisone
40 mg/m?/2d
for 6 weeks

Mycophenolate mofetil
1200 mg/m?/d

(till 12 weeks total
treatment duration)

Prednisone
40 mg/m2/2d
for 2 weeks

End of intervention after total of 12 weeks (visit 3)

PR

24 months

End of trial (total of 27 months)

INTENT

STuDY
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OQutcome measures

Primary study endpoint
Occurrence of a treated relapse within 24 months after completion of initial treatment

« Definition of relapse: proteinuria for 3 consecutive days
o Albustix >2+ (first or second morning urine)
o Urine protein/creatinine ratio >2g/g (first or second morning urine)

o Urine protein excretion of >40mg/m? per hour (urine collection for min. 12
hours)

 Relapses without treatment are documented
« Time period of 10 days is allowed for possible spontaneous remission

INTENT % STuDY
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OQutcome measures

Secondary study endpoints

1. Course of the disease

2. Glucocorticoid-associated toxicity

3. MMF-associated toxicity

INTENT % STuDY



Results: Primary Endpoint

Total

MMF Pred Diff [90% CI] p
— \\
\\
Primary endpoint (imputed, mITT set)
-No 28 (20.9%) | 34 (25.2%) | 62(23.0%) | 0.043[-0.042;0.127] | 0.019
- Yes 106 (79.1%) | 101 (74.8%) | 207 (77.0%)
S~ /

\

INTENT

STUDY



Treated relapse-free survival during 24 months follow-up after initial
treatment

100
90 -
80 -
701
60 -
501

401 Prednisone

The shaded areas
L represent 95%
| .
i confidence bands

301

20
10- MMF

Percentage of relapse-free patients

0 3 6 9 12 15 18 01 24
Months since start of follow-up
No. at Risk

MMF 134 76 50 38 31 27 27 24 23
Prednisone 135 89 66 52 44 38 32 29 27



Frequently relapsing courses

Frequent relapser
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The Future?

The presented results of the INTENT trial show non-inferiority of the MMF
arm to the standard prednisone arm with no safety concerns and fewer
glucocorticoid-related adverse events, providing an excellent extension
of the evidence base for future patient-centered shared decision making.

INTENT % STuDY



What to do in FRNS and SDNS?

Challenge:
= Sustain remission
= Minimize side effects

= Reasonable treatment duration



Pediatric Nephrology

SSNS at onset: treat initial episode, monitor with urine dipstick
v . v

_IRNS FRNS SDNS
treat single relapses? '

Initial management
» Goal: patient controlled on therapy (IRNS and no steroid toxicity)
» Introduction of a steroid-sparing agent may be considered
+ Alternatively, if no steroid toxicity, good adherence and no complicated
relapse, consider maintenance with low-dose PDN

Monitor the patient every 3 months and re-evaluate after 6 months

v v

: i FRNS
If sustained remission,
consider tapering of If not controlled on therapy (IRNS

maintenance PDN to STOP and no steroid toxicity) or
complicated relapse
v v
Introduction of a steroid-sparing agent
+ Calcineurin inhibitors (cyclosporin A, tacrolimus), cyclophosphamide,
levamisole, mycophenolate mofetil/sodium (alphabetical order)
» Discuss the optimal approach for each individual with families and
patients based on the risk and benefit profile of available therapeutic
agents.

Monitor the patient every 3-6 months and re-evaluate after 6-12 months

v
If patient is controlled on If patient is not controlled on therapy:
therapy for > 12 months: « Substitute steroid-sparing agent with a second choice or

» Consider IS tapering and | « Consider rituximab especially in non-adherent patients
discontinuation.

+ |f patient is on multiple

treatments, prioritize If patient remains not controlled on therapy:
based on toxicity profile « Consider enroliment in available clinical trials.

(e.g. first PDN, then + Combinations of steroid-sparing agents are used but there is no
CNls) evidence to guide their use

Trautmann et al., Pediatr Nephrol, 2022



First choice in the Netherlands

0 Bl FRNS
[ SDNS
80- 77%
60%
60-
%
A0-
20- 16% o 12%

Schijvens et al., Eur J Pediatr, 2021



Calcineurininhibitor toxicity

CNI Treatment

Histological lesions

Reference

CsA 35% of 37 patients lijima et al., Kidney Int,
2002

CsA 43% of 30 patients Fujinaga et al., Arch Dis
Child, 2006

CsA/Tac 30% of 10 patients Manish et al., NDT, 2006

CsA/Tac (15 patients Tac
only)

5% of 21 patients

Delbet et al., Pediatr
Nephrol, 2019

Risk factors for renal toxicity

= Age at therapy start < 5 years

= Duration of therapy > 24-36 months

= High dose/high exposure

= Concomitant therapy with RAS inhibitors
= Heavy proteinuria > 30 days

Additional aspects

= Neurotoxicity

= Diabetogenic
effects

= TDM neccessary

Delbet et al., Pediatr Nephrol, 2019




Relapse free survival (%)

Comparison of first steroid-sparing agents in FRNS/SDNS

- prospective trial

Table I. Relapses, infections, and the cumulative prednisolone dosage in FRSDNS patients after 1 year of treatment

with cyclophosphamide, tacrolimus, or rituximab

Treatment N Relapse Infection Cumulative prednisolone dosage
[mg/ke]

Cyclophosphamide 17 1.2 (0.6) 2.6(1.3) 119.2 (58.4)

Tacrolimus 17 1.1 (0.9) 1.6 (1.0) 101.7 (72.5)

Rituximab 17 0.5 (0.6)® 1.1 (0.7)= 53.2 (33.2)®

F 3.780 8.420 4611

P-value 0.030 0.001 0.016

100
LI_\ ]
80 4
Rituximab
60 Tacrolimus
40 -
CyclnphospharFEI_ )
20 7
0 T T T T T T
0 2 4 6 3 10 12

Duration of treatment [months]

Figure. 1 Relapse-free survival during 1-year fol-
low-up comparing patients treated with rituximab,
tacrolimus, and cyclophosphamide. The 1-year
relapse-free survival was 82.4% with rituximab
vs. 64.7% with tacrolimus (adjusted HR = 2.346;
95% Cl: 0.586-9.389; p = 0.228) vs. 11.8% with
cyclophosphamide (adjusted HR = 5.082; 95% Cl:
1.415-18.253; p = 0.013)

Data shown are the mean (Standard Deviation) number of relapses, infections, and the cumulative prednisolone dosage 1 year after
treatment with cyclophosphamide, tacrolimus, or rituximab. °In comparison with the cyclophosphamide group, p < 0.05; ®In comparison
with the tacrolimus group, p < 0.05. FRSDNS — frequently relapsing/steroid-dependent nephrotic syndrome.

Wang et al., Arch Med Sci, 2021



SDNS - primary steroid sparing therapy

Figure 2. Probability of Relapse-Free Survival According Figure 3. Course of Circulating B-Cell Counts in the Rituximab Group
to Treatment Group 500
mg 1004 ® Relapse
100 — g 2004 |
904 — 1 S 100 || Mo relapse
Rituximab = |
w32 807 o 50 |
o - =
=& 704 S 2
o= =
A3 607 Tacrolimus g 101
=]
T 2 504 g 4
£ i E 4
g3 301 : N
©& 20 =
a
10+ = 0 T T T T T T 1
0 0 10 20 30 40 50 60
T T T T T T
0 10 20 30 40 50 60 Time Since First Rituximab Dose, wk
Weeks Since Randomization —
No. at risk Data are expressed on a logarithmic scale as median and interquartile range.
Rituximab &0 60 59 58 56 53
Tacrolimus 60 58 53 49 44 38

The 12-month relapse-free survival rate was significantly higher with rituximab
compared with tacrolimus (log rank P < .001).

Basu et al., JAMA Pediatrics, 2018



Mycophenolate Mofetil after Rituximab for
Childhood-Onset Complicated Frequently- l AS N
Relapsing or Steroid-Dependent Nephrotic

Syndrome JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY
METHODS OUTCOME Primary endpoint: Time to treatment failure during
the combined treatment and follow-up periods
Multicenter, randomized, double-blind, Ehronshout the siadypariod

placebo-controlled trial

Hazard ratio

Group Median (95% CI) g _‘_‘:’1—%— P=0.0694

90

80 4
" % MMF
[

78 patients with childhood-onset
complicated FRNS/SDNS MMF 784.0 0.593

I I | Placebo 4725 (0-336-1.049)

70
60

Placebo™

Patients without treatment failure (%)

Rituximab Rituximab ) . 50 e
‘ ‘ During the treatment period 40 e [
—~ - Hazard ratio 30
H H ol i (#5260 = Treatment Follow-up
o Not 10 <gem ol @ e
MME Placebo MMF reached 0.202 0 . "Od : perlod
0.081-0.503) 0 500 1000
. Placebo 4930 |
Treatment until ace Time since assignment (days)
Day 505 (Week 73)
Safety: Most adverse events were mild, and the incidence of
Follow-up until Day 505 (Week 73) adverse events was not statistically significantly different between
for the last enrolled patient the two groups.

Conclusion: During MMF administration, MMF after rituximab may sufficiently doi: 10.1681/ASN.2021050643
prevent the development of treatment failure and is well tolerated, although the

lijima et al., JASN,

relapse-preventing effect disappears after MMF discontinuation. 2022




Will we change the sequence of steroid sparing alternative treatment
In complicated courses of childhood idiopathic nephrotic syndrome?




Steroid-sensitive nephrotic
syndrome

}

] NP
FRNS or SDNS with steroid-associated \/ B-cell momtor'.ng :
side effects \/ Repeated applications?

1 Followed by MMF?
MMF, 1200 mg/m? BSA divided in two daily

doses MPA expsoure > 50 mg x h/L

Successful (no further relapses) Unsuccessful (further relapses, e.g. >
1 per year) or severe side effects

} }

Continue for (1) — 2 — (4) years Switch to (or add) CNI (either cyclosporine or
tacrolimus). In case of FRNS switch to
levamisol can be considered

|

Successful (no further relapses) Unsuccessful (further relapses, e.g. >
1 per year) or severe side effects

' !

Continue for (1) — 2 — (4) years Use (add) rituximab or (switch to
cyclosphosphamide)

Ehren et al., Pediatr Nephrol, 2021



Rituximab?

Rituximab
Mechanisms of Action

Macrophage,
monocyle, of
natural killer call

Rituximab CD20 ForRil, ForRlll

Cal ysss

cbcC
Complement activation (C1gC1rC1s)
 WO——_ \.\;

Cell ly=is

Apopxosis

ADCC = antibody-depandent call mediated cytotomcity
CDC = complemant.-dependant cytatoxicity

Goby o123, Bood 2000;352500; Rett et 2l Bood. 1554 53.435; Byrd el X Blood. 2002;59:1028

Serious (rare) adverse events

= Progressive multifocal encephalopathy
= Persistend hypogammaglobulinemia
= Colitis, arthropathy, myocarditis

= Progressive lung fibrosis

Fig. 1 a Normal chest radiograph at the onset of nephrotic syndrome. right one. ¢ Chest radiograph taken 1 month following rituximab
b Chest radiograph taken 4 days following rituximab administration, administration, showing bilateral interstitial syndrome
showing alveolar syndrome in the left lung and pleural effusion in the

Chaumais et al., Pediatr Nephrol, 2009



Rituximab Administration in Pediatric Glomerulopathies Amid Challenging
Circumstances: Insights from Clinical Experience

RIME study

RTX bid following every 6 months individual
repeating dose 2-3 times, sRAS

CD 20 control before each
following repeating dose
Progressive Repeating dose of Stop RTX, start
g'°me:1“=';"2°ath'es progression RTX alternative treatment

Ivanov D et al., in preparation



What influences a therapeutic decision in FRNS/SDNS?

Strong influence Weak influence
= historical L . :
' Scientific rationale/evidence
- institutional R | |

= physician’s prodivities

= Side-effect profiles

= Drug access

= Patient preference

Pixabay
Mc Kay et al., Pediatr Nephrol, 2022



What will the future bring?

A Invdlividua lied Treatment
Stramgies
Do M tresa S redunred
Naphrotic Phenotyping dler inikal S¥ewed oourse
s yndrom e
4 Genamcx ™ 1 ‘# W .
Q- Tpt-rp 5 =y ]
FoEomes s i * * (3? Long-term
Metaboiomecs Remission
Phamangeneiicos
- A * * 1‘ & I
t1e s

Regatan d
bomarkers nio
mephrofc s yrdroms
" cinical riaks

A future strategy may take into account information on disease phenotype, prognosis, treatment response and
sensitivity towards side effects.

McKay et al., Pediatr Nephrol, 2022



INTENT 2 STUDY
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OBOB’A3KOBI IMYHOTICTOXIMIYHI 3abapBaAEeHHA

* QpaKuil KOMNAEMEHTY

* Aminoino3s: Congo red
* TpaHcnnaHTauia: C4d
* MapKepu KnitnH 3ananeHHa: CD3, CDS§, CD20, CD68, CD163

https://doi.org/10.2215/cjn.05750515
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[TaujieHT C., 58 pOKIB

* BupasHa npoTelHypiA
* AHTUTING Ao PLA2R B KpOBI - HEraTUBHI
e Jlerki naHUOrn B KPOBi - BACOKUW PiBEHb

* HewoaaBHO iMNNAHTOBAHMIMN KAapAiOCTUMYNATOP



[TauleHT C., 58 poKiB




Hematoxylin & Eosin









[TaujieHT C., 58 pOKIB

Amyloid A — HeraTnBHe 3abapsneHHs (0)

IgG — chabkKe 3abapBneHHSA Y KaninaApHUX NETAAX KNybouKis (+)
IgA — chabKe 3abapBaeHHA y KaninapHux netnax kayboukis (+)
IgM — HeraTuBHe 3abapsneHHs (0)

C3 — HeraTmBHe 3abapsneHHs (0)

Clqg — HeratuBHe 3abapsneHHs (0)

PLA2R — HeratuBHe 3abapBneHHs (0)

Fibrinogen — HeratnsHe 3abapsneHHsa (0)

NerkKi naHutorn Kappa — HeratuBHe 3abapsneHHs (0)

Nerki naHuytorn Lambda — HeratueHe 3abapsneHHs (0) n A i g B
’ \ » .

F 3‘ NG A -
Nerki naHutorn Lambda




[TauieHT C., 58 POKIB  C MIENOMY BUKIIOYEHO

* ObmerKeHa KinbKiCTb ricTo/IOr4YHOro matepiany moxe byTn 03HaKoto
ONliroHepPOoHii

* BpaxoBytoum aHamHe3, AaHi MOPPOAOriYHOro, riCTOXiMiYHOTo Ta
IMYHOTICTOXiMIYHOrO AocniaXeHb, MopdonoriyHa KapTuHa HambinbL
MMOBIPHO BiANOBIAAE XPOHIYHOMY TYBYNnOiHTEpCTULIMHOMY HedpUTy
3 ilemMiYyHUM yparKeHHAM KnyboukKiB (Chronic ischemic injury)

* AMOpP®iHi €03MHOPINbHI MacK y KNyboyKax Ta KOHrodiNibHa peaKkuiay
NOTOBLUEHMX CYANUHAX MOXKe byTU TPaKTOBaHa AK HecneundiyHa, ane
PEKOMEHA0BAaHO BUKAKOYEHHA amiioigosy




IL,

BupaxeHa npoTelHypia B A40pPOC/IOMY B

https://www.pathologyoutlines.com/topic/kidneyamyloidosis.html



BupaxeHa npoTeiHypia B 4OPOCAOMY Bill

IMRAQHTaWIA KapAioCTUMYNATOPA
nicna panToBOl ApUTMII

https://www.pathologyoutlines.com/topic/kidneyamyloidosis.html



BupaxeHa npoTeiHypia B 4OPOCAOMY Bill

IMRAQHTaWIA KapAioCTUMYNATOPA
nicna panToBOl ApUTMII

KOHro 4yepBoOHU NO3UTUBHUMN

https://www.pathologyoutlines.com/topic/kidneyamyloidosis.html



BupaxeHa npoTeiHypia B 4OPOCAOMY Bill

Aminoig A HeraTMBHUM

IMnNnaHTauis Kapaioctmumynsatopa (He BTOPMHHUN)

nicna panToBOl ApUTMII

KOHro 4yepBoOHU NO3UTUBHUMN

https://www.pathologyoutlines.com/topic/kidneyamyloidosis.html



BupaxeHa npoTeiHypia B 4OPOCAOMY Bill

Aminoig A HeraTMBHUM

IMnNnaHTauis Kapaioctmumynsatopa (He BTOPMHHUN)

nicna panToBOl ApUTMII

KOHro 4yepBoOHU NO3UTUBHMU
.. Jlerki naHuyioru

» ‘-.

O g\  HeratusHi

https://www.pathologyoutlines.com/topic/kidneyamyloidosis.html



BuparkeHa npoTeiHypia g

Aminoig A HeraTMBHUM

IMNAaHTaLia Kapaio (He BTOPUHHMNA)

nicna panToBOl APUTIG

- Jlerki naHuoru
SN
#<\  HeraTusHi
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https://www.pathologyoutlines.com/topic/kidneyamyloidosis.html
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MIENTOMY BUKNTIOYHEHO

Nerki naHuytorn Kappa — HeratnsHe 3abapsneHHsa (0)

Nerki naHuytorn Lambda — HeraTuBHe 3abapsneHHs (0)



[TauieHT Y., 54 poKK

AL-amifnoigos i3 nepeBa)aHHAM Nerknx naHurorie kappa

-

- ' Nerxi naHutorn Kappa



[lauleHT M., 63 POKM

* 3aTATUM KypeLlb
* BUnnuBeae 4ac Big vacy
* BupasHa npoTelHypia

e Jlerki naHUorn B KPOBi - BACOKUW piBEHD!



[TauieHT M., 63 poKK

e 3aTATUN Kypeub ° o @

* BUnnuBeae 4ac Big vacy

* BupasHa npoTeiHypia
 Jlerki naHUOrn B KPOBI - BUCOKMM piBEHD!



[lauleHT M., 63 POKM

e 3aTATUN Kypeub ° o @
* BunuBae 4yac Bia vacy

* BupasHa npoTeiHypia

XBopoba nerkux

e Jlerki NaHUIOrM B KPOBIi - BUCOKUU piBeHb! ¢ © O
° naduytoris?
° O
© O
O




[TauleHT M., 63 POKU

e KnyboyKku i3 NOTOBLEHHAM Ta
BOTHMLLEBMM PO3LLAPYBAHHAM
rMomepynaHoi 6asanbHoi
membpaHun, HaABHA cnabka
eHAoKaninapHa nponipepadis

* OAnH KNYOOUYOK CKNepo30BaHo
MOBHICTIO

* binblicTb KaHaNbLiB Yy CTaHi aTpodii
* CyOuHM 03HaKamu

dibpo3y Ta rianiHo3y

Massons Trichrome



Jones Silver Stain

"NpOoTAHI"
KaninapHi netni

dopmyBaHHA
"wunukis"




auleHT M., 63 poKn

Congo Red (aminoig) — HeratueHe 3abapsneHHs (0)
IgG — HeraTuBHe 3abapsneHHs (0)

IgA — HeraTusHe 3abapsneHHA (0)

IgM — HeraTuBHe 3abapsneHHs (0)

IgG4 — HeraTMBHe 3abapBneHHs (0)

C3 — HeratuBHe 3abapsneHHs (0)

Clq — HeraTuBHe 3abapsneHHs (0)

NerkKi naHuytoru Kappa — HeratnusHe 3abapsneHHs (0)

Nerki naHuytoru Lambda — HeraTtnBHe 3abapsneHHsA (0)

Fibrinogren — HeratusHe 3abapsneHHsa (0) Res ==t i oy f

v . 4

. . i .' n' 0_;, o.. ¢ \ L z i\

PLA2R — nomipHe 3abapBaeHHA Y KaNiNApHUX NeTnax kaybouka (++) w7 &, 53 R S 3
' Y de-iozd o metagn 34T BN



[lauleHT M., 63 POKM

* BpaxoBytoun aHamHe3, AaHi MOPPOAOriYHOro, ricCTOXiMiYHOTO Ta
IMYHOTICTOXIMIYHOTO AOCNigMeHb, KapTUHA BigNOBIAAE NEePBUHHOMY
membpaHo3HoMmy rnomepynoHedputy (ManoimyHHUK, pauci-immune)

* BpaxoBytoun aaHi nabopaTopHMX obcTeKeHb, PpeKOMEHJ0BaHO
BUKNOYMUTU MIEIOMHY XBOPOOY Ta XBOPODOY Nerkmx naHLUoris



[lauleHT M., 63 POKM

* BpaxoBytoun aHamHe3, AaHi MOPPOAOriYHOro, ricCTOXiMiYHOTO Ta
IMYHOTICTOXIMIYHOTO AOCNigMeHb, KapTUHA BigNOBIAAE NEePBUHHOMY
membpaHo3HoMmy rnomepynoHedputy (ManoimyHHUK, pauci-immune)

* BpaxoByloumn AaHi 1abopaTopHUX obcTeeHb, peKOMEeHA0BaHO

BUKAOUYNTU MIENOMHY XBOPODY Ta XBOPODY Nerkux AaHuIoris



[lauleHT M., 63 POKM

* BpaxoBytoun aHamHe3, AaHi MOPPOAOriYHOro, ricCTOXiMiYHOTO Ta
IMYHOTICTOXIMIYHOTO AOCNigMeHb, KapTUHA BigNOBIAAE NEePBUHHOMY
membpaHo3HoMmy rnomepynoHedputy (ManoimyHHUK, pauci-immune)

* BpaxoByloumn AaHi 1abopaTopHUX obcTeeHb, peKOMEeHA0BaHO

BUKAOUYNTU MIENOMHY XBOPODY Ta XBOPODY Nerkux AaHuIoris

AHTUTING Ao PLA2R KpoBi - HEraTUBHI
[TponLWOB NiKyBaHHA PUTYKCMMAbOM
HopmanizoBaHuM cnocib KNTTA — KPpeaTUHIH 3HUKEHUN, AT 3HUKEHUI



Tabnuysa 1. JlikyBaHHA Ana cnoBinbHeHHA nporpecyBaHHA XXH, 3HMKeHHA pU3MKy CMepTi Ta NiKyBaHHA ‘
CYNYTHiX 3aXBOPIOBaHb: \

3miHa cnocoby KnTTA

obmexuTn cnoXnBaHHA HaTpIlo Ao < 2 r/goby)

MeawyHe nikyBaHHA

3abe3nevyeHHA afeKBaTHOrO MeANYHOro NiKyBaHHA 3rifHO 3 KePIBHUMW JOKYMEHTaMK ANns y
yrnoBinbHeHHA nporpecyBaHHa XXH i 3HMxkeHHA pr3nky CC3: makcumansbHo nepeHocumi gosu IANQ/ °¢°'A“ o\;\"o
BPA, iHribitopis H3KTI2, HectepoigHnx AMP 3 foBefieHOI0 KOPWCTIO B AOCNIAXKEHHAX pe3ynbTaTis
3 60Ky HUPOK | CEpLEBO-CyAWMHHOI CUCTeMM NPK LyKposomy aiabeti 2-ro Tuny (LLA2); Takox HeobxigHo
PO3rMAHYTX NiNiQO3HMMKYBaNbHY Tepanito (CTaTuHK) Ta/abo aHTUTpoMmbGouUTapHY Tepanito (ona
nauieHTiB i3 XXH 3 py3nkom po3BUTKY aTepOoCKNepOTUYHMX ABWLL)

NikyiTe LykpoBuiA fiabet, apTepianbHy
rinepreHsiio Ta CC3: ontmumizynte
apTepianbHUA TUCK | IIKeMIYHWIA KOHTPONb

MipkyBaHHA

KopuryeaHHA 003 npenaparis Ha ocHosi pLLK®; cnig npoaenaTi 06epexHicTb Npu Npru3HaYeHHi aHanbreTukis, NPOTUMIKPOBHKX, rinornikemiuHmx,
xiMioTepanesTMYHKX Npenaparis abo aHTUKoarynAHTIB; CNif YHWKATW 3acTOCyBaHHA HedpoToKcKHIB (Hanpuknag, HMN3MM) Ta AeAKnx KOHTPACTHUX PEYOBUWH

Tabnuuya 2. MoHiTopuHr nporpecyBaHHA XXH i cynyTHix 3axBopioBaHb
MporpecysaHHa XXH i cynyTHi 3axBopioBaHHA Lo cnig KoHTponioBaTH

MonitopuHr XXH pLUK®, CAK, aHani3 ceui (ocag ceui)

ApTepianbHuii TUCK, CTpaTUdiKaLia pU3nKy cepueBo-CYaUHHUX 3aXBOPIOBaHb,

CC3i pucninigemin . .
NinNigHWIA cTaTyc

LlykpoBwii giabet PiseHb UyKpy B KpoBi, HbA1c

‘ https://www.theisn.org/wp-content/uploads/media/pcp/PCPOnePage_1Side Ukrainian.pdf




BIACYTHI

Bumipaunte HopmanbHa HUpKoBa

AHTUTINa PLA2R doyHKLiA
be3 imyHocynpecil

PLAZR IMyHOCYynpecida
HasIBHI
*He3BnYyanHa KniHika
llIBugka BTpata
pLUKD
[103UTUBHI
HykneapHi AT
*He Bignosigae
Ha IMyHOCYMpecito
*[lepcucreHuia HC

MEMBPAHO3HUU ot
[MMTOMEPY/IOHEDPUT PLA2R AT

Be3s Gioncii

Po3rngaHere
MOXXIMUBICTb
oioncil

Bioncig




CKpPMHIHr Ha

3r0AIKiCHi HOBOYTBOPEHHSA* PeHTreH rpyaHol KniTku

(BianoBiaHo go monynAWii -l (capkoinos)
Ta BiKYy)
IcTopin
Y3[ HupoK PP —— s, BUBAHHS npenapariB

(HNBI1, 3onora,
neHiyunamiH)

HBV, HCV,BllTa
iHdeKLuia TpenoHemMoro
(3a nokazaHHAMMNM)

— AHTUHYKNneapHi
Y aHTUTINa

MEMBPAHO3HUW
[MMOMEPY/IOHE®PUT




[TaujieHT [., 59 pOKIB

Jones Silver Stain

* MembpaHo3HU rnomepynoHedpUT i3 NTOMIPHUM TYOYNO-IHTEPCTULIMHUM
KOMMOHEHTOM, UMOBIPHO, BTOPMHHOTIO reHesy
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Modern Rheumatology, Volume 33, Issue 2, March 2023, Pages 242-251, ' ’Qj
e https://doi.org/10.1093/mr/roac065 | ¥

«. @ Published: 05July2022  Article history v

* MembpaHO3HUIN TOMEPYNOHEPPUT i3 MOMIPHUM TYOYNO-iIHTEPCTULLIMHUM
KOMMNOHEHTOM, MMOBIPHO, BTOPUHHOTO reHesy

* PeKomeHa0BaHO BUKAOUYUTU IgG4-acouinoBaHe 3aXBOPIOBaHHA



[TaujieHT [., 59 pOKIB

Jones Silver Stain
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* MembpaHO3HUIN TOMEPYNOHEPPUT i3 MOMIPHUM TYOYNO-iIHTEPCTULLIMHUM
KOMMNOHEHTOM, MMOBIPHO, BTOPUHHOTO reHesy

* PekomeHa0BaHO BMKAOYNTK IgG4-acoLiioBaHe 3aXBOPHOBAHHSA



YpaxKeHHA HUPOK Npu e03nHOPiNbHOMY

rpaHy/1emaTosi 3 NoliaHriiTom

* EO3NHODINIbHUWN IHTEPCTULINHNN HEDPUT
* MembpaHo3Ha HedponaTia
* Me3aHrianbHUM rnomepynoHedpuT

* BorHuuwesmnmn cknepos

* MoxxnuBe noegHaHHA 3 1gG4-acouinoBaHUM 3aXBOPIOBAHHAM

Reggiani F, L'Imperio V, Calatroni M, Pagni F, Sinico RA. Renal involvement in eosinophilic granulomatosis with polyangiitis. Front Med (Lausanne). 2023 Sep 18;10:1244651. doi: 10.3389/fmed.2023.1244651. PMID: 37790127; PMCID: PMC10544898.



[TauleHT 1., /5 poKIB

PLA2R-aHTUTING B KPOBI HEraTUBHI
XBopis Ha COVID

* Congo Red (aminoig) — HeratneHe 3abapsneHHA (0)
 Amyloid A — HeraTuBHe 3abapsneHHs (0)

* 1gG — HeraTMBHe 3abapsneHHs (0)

* IgA — HeraTuBHe 3abapsneHHs (0)

* IgM — HeraTmBHe 3abapsneHHs (0)

* 1gG4 — HeraTuBHe 3abapBneHHA (0)

e C3 — HeratuBHe 3abapsneHHs (0)

* Clq— HeraTuBHe 3abapsneHHs (0)

* Jlerki naHutorun Kappa — HeratuBHe 3abapsneHHs (0)

 Jlerki naHutorn Lambda — HeratusHe 3abapsnenHs (0)

 PLA2R — no3nTUBHE 3abapBaeHHA B340BX KaniAgpHMX neTenb Kayboyka (++-+++)
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[MpoTeiHypifa, HePPOTUYHUN CUHOPOM
[NlepeHeceHa iHpeKUis
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Retrospective study: Clinicopathological features and
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prognosis of idiopathic membranous nephropathy with
seronegative anti-phospholipase A2 receptor antibody
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IiarHocTtuka nonyc HedppuTa o
«Full House»

%

CASE REPORTS | JANUARY 27 2016

Antinuclear Antibody-Negative Lupus
Nephritis with Full House Nephropathy: A
Case Report and Review of the Literature ©

Subject Area: (5 Nephrology

Sierra C. Simmons; Maxwell L. Smith; April Chang-Miller; Mira T. Keddis

Am | Nephrol (2016) 42 (6): 451-459.
https://doi.org/10.1159/000443747 Y Article history




[liarHOCTUKa ntonyc HedpUTa
«Full House»

IgM

Case Rep Nephrol. 2021; 2021: 9043003. PMCID: PMC8727156
Published online 2021 Dec 28. doi: 10.1155/2021/9043003 PMID: 34992890

An Interesting Case of Nonlupus Full-House Nephropathy

Satyanand Sathi® ' Alok Sharma, 2 Anil Kumar Garg, ! Virendra Singh Saini, ! Manoj Kumar Singh, ! Devinder Vohra,
and Arvind Trivedi !

» Author information » Article notes » Copyright and License information PMC Disclaimer
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Kidney International Reports RePORTS
) - Volume 8, Issue 4, April 2023, Pages 932-938 )

Nephrology Round

Kidney-Limited Full-House Lupus-like
Membranous Nephropathy and
Membranoproliferative Glomerulonephritis
in Pregnancy

Alejandra Oralia Orozco-Guillén ! 2, Virgilia Soto Abraham 2 2%, Bernardo Moguel Gonzalez ?,

Rafael Valdez Ortiz #, Francisco Ibarguengoitia *, Zamora-Medina Maria del Carmen ¢,

Hanna Debiec 7 ¥, Pierre Ronco 7 ¥ ¥, Magdalena Madero ° !, Giorgina Barbara Piccoli #* & &




Jltonyc HePPUT: rictonoriyHa knacndikauia (2018

HISTOPATHOLOGICAL CLASSIFICATION OF LUPUS NEPHRITIS

Class |

Minimal Mesangial Lupus Nephritis

Deposition of imune complexes detectable by
immunofluorescence techniques.

Class Il
Focal Lupus Nephritis

Active or inactive focal, segmental or global
endo/extracapillary glomerulonephritis involving
<50% of all glomeruli.

Manifestations include active lesions (A), chronic
inactive lesions (C) or active and chronic lesions (A/C)

Membranous Lupus Nephritis
Global or segmental subepithelial immune deposition
or their morphologic sequelae detectable by light,
immunofluorescence or electron microscopy, with or
without mesangial alterations.
It can occur in combination with class lll or IV and it
can manifest advanced sclerosis.

Class Il
Mesangial Proliferative Lupus Nephritis

7 Mesangial hipercelularity of any degree or mesangial
matrix expansion with immune deposits detectable by
light microscopy.

Class IV
Diffuse Lupus Nephritis

» Active or inactive diffuse, segmental or global
endo/extracapilarry glomerulonephritis involving 250% of
all glomeruli. Subendothelial diffuse immune deposits,
with or without mesangial alterations, are common.

» This class is also divided in: diffuse segmental (IV-S),
when 2 50% of the involved glomeruli have segmental
lesions, and diffuse global (IV-G), when 2 50% of the
involved glomeruli have global lesions.

# It can also manifest A, C or A/C lesions.

Class VI
Advanced Sclerosis Lupus Nephritis

» Lupus Nephritis with terminal prognosis.
7 90% of the glomeruli in global sclerosis.

£/600-8T0Z-NAr-6€¢8-G.1¢/06S1°0T 104
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[liarHoCcTuKa nonyc HedppuUTa Nionyc-HedpuT Mem6paHo3Ha
«Full House» V Knac Hedbponaris

IgM
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alleHTKa K., 9 pOKIB

* BpaxoByto4un aHamHe3, AaHi MOpP$dOSOriYHOro, ricToXimiyHOro Ta
IMYHOTICTOXIMIYHOTO AOCNIAXEHb, KAPTUHA BIANOBIAAaE NEePBUHHOMY
memb6paHo3HOMY rIomepynoHePpUTy i3 NOMipHUM
TYOYNOiHTEPCTULIMHMM KOMNOHEHTOM

* BpaxoBytoun mopPoaoriyHy KapTuHy Ta cnabry no3nTtneHy peakuito Clqg
HACTiINHO PEKOMEHA0BaHO BUKAOYUTU CUCTEMHUIN YEPBOHMIM BOBYaAK
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Case Report | Open access | Published: 13 September 2016 & L Y e ‘:'.\'," e PR Volume 5, Tssue 4, April 2023, Pages 932-938

Clinicopathological features of idiopathic membranous ’:-'{.-5_;;,74.“.'});
nephropathy combined with IgA nephropathy: a SR 2@

¢ i lvsis of 9 | | Kidney-Limited Full-House Lupus-like
retros pec Ive ana ys‘s (9] cases Research article | Open access | Published: 18 September 2020
Membranous nephropathy in patients with HIV: a Membranous Nephropathy and

Ruimin Hu, Guolan Xing &, Huijuan Wu & Zhigang Zhang & report of 11 cases Membranoproliferative Glomerulonephritis
in Pregnancy

Diagnostic Paf.‘?olog;,_r 11, Article number: 86 (2016) | Cite this article Vivek Charu™, Nicole Andeen, Vighnesh Walavalkar, Jessica Lapasia, Jin-Yon Kim, Andrew Lin, Richard
Sibley, John Higgins, Megan Troxell & Neeraja Kambham
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* BUKNHOYEHO CUCTEMHUN YepPBOHUN BOBYAK
e DS: MEMBPAHO3HWI [NTOMEPY/TOHE®PUT

* BianoBiab Ha NiKyBaHHA PUTYKCMMabom

* Pemicia




KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS

MauieHT i3 CYB

¢

TecTyBaHHA NOKa3aHO, KOMU:

* [poABM CUCTEMHOIO YePBOHOIO BOBYaKa
» Ak perynsapHe cnocTepeKeHHs o
* Nigo3pa Ha 3arocTpeHHsA 3aXBOPIOBAHHSA i 8

[laHenb TecTyBaHHA:

e CnpoBaTKOBMM KpeaTuHiH i pLLIK®

e AHani3 ceyi (cmyKKa Ta ocaa)

e CniBBigHOWEHHA 6inoK-KpeaTuHiH (M/1P)
e Ceponoris (aHTKU-dsAHK i KomnaemeHT)




KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS

Y1 € 03HaKM aHOMaANbHOI NPOTEIHYPIi abo ocaay ceui:
e AHOMaIbHa NPOTEIHYpIA, OUiHEHA 33 4OMNOMOro
TECTOBOI CMYXKM Binka 22+, npoTeinypisa 1+,
cniBBigHOWEHHA 6inok-kpeaTuHiH (MNJIP) >50 mg/g (50

TAK BusHaute
KiNIbKICHY
NpoTelHypito

mg/mmol)
e Ocag cedi NO3UTUBHMIM Ha aKAHTOLUMUTU 24-roANHHA
(25%), 3ninKn epuTpoLUTIB abo NenKoumTiB npoTeiHypis
>500 mr/peHb?
HI

HI TAK

MNoBTOpPUTH
TeCTyBaHHA

TECTyBaHHA PO3rnAHbTE MOXKAMBICTb
b6ioncii HNpKK




KDIGO 2024 CLINICAL PRACTICE GUIDELINE ﬁ 2
FOR THE MANAGEMENT OF LUPUS NEPHRITIS *§=&7 ( )

\WAOddly,

N
\\

Yun € noKa3un 3HMKeHHA LLUKP:
e Hanpuknag, HeHopmanbHa pLUK®D, AKa € HUXKYOIO

O4YiKyBaHOrO pPiBHA Ha OCHOBI BiKy Ta icTopii XxBopobw, :Ieii;(;g::;
ab0 3HMKeHHSA pLUKD, 6e3 npmnunHU, BiaMiHHOI Bif,
CMCTEMHOro 4epBOHOIrO BOBYaKa

HI

MpnNnHUTH
TeCTyBaHHA

PO3rnsiHbTE MOXKAMBICTb
bioncii HUpPKK




KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS

Bosuakoswuii HedpuT I/1l Knacy
(6ioncia HUpKu)

MpoTeiHypis HedpoTnunmnm
HM3bKOrO PiBHA CUHOPOM

v

OUiHITb HAABHICTb BOBYAKOBOI Nogouutonarii
(enekTpoHHa MikpocKonia byae KOpMUCHOLO)

v

ImyHOCYnpecuBHe NikyBaHHA NNikyinTe AK XBOPOBY MiHIMaIbHUX 3MiH
KepYunCb eKCTpapeHaibHUMM
npoaBammu ‘

CUCTEMHOTIO 4YepPBOHOIO BOBYAKy . . .
Po3rnAaHbTe KOM6IHOBaHy Tepanito NigTPMMKU HUSbKUMU 003aMU

[IFIOKOKOPTUKOIAIB Ta iHWMM iMyHOCYNPEeCcnBHUM 3acobom



KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS =%
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BoBuakosuin Hepput V Knacy
(6ioncia HUpKu)

1

[MpoTeiHypia
HW3bKOrO PiBHA

[MpoTeiHypia HePPOTUYHOIO
AianasoHy

KoHTpontonTe piBeHb NpoTeinypii Ta 3anobirante abo nikymnte
YCKNagHeHHs (Hanpuknag, Tpombo3s, aucainigemia, Habpakn)

1 bhokaga peHiH-aHTOTEH3UHOBOI CUCTEMM | KOHTPO/1b
apTepiasibHOro TUCKY

2 ImyHOCYnpecuBHe NiKyBaHHA KepoBaHe
NO3aHUPKOBMMM NPOABAMU CUCTEMHOIO YEPBOHOIO
BOBYAKY

3 [ APOKCUXTIOPOXIH

1 bhokaga peHiH-aHrioTeH3UHOBOI CUCTEMM Ta KOHTPOb
apTepianbHOro TUCKY

2 KombiHoBaHe imyHOCynpecuBHe NiKyBaHHA
[IOKOKOPTUKOIAAMM Ta OAMH iHLWWI areHT (HanpuKkaaga,
aHanoru mikodbeHonoBoiI KNCNOTU, unKknodbochamia,
pPEeKoMeHdaLifa pexxmnmy [NIOKOKOPTUKOIAiIB, ane barkaHa
nomipHa/3meHLweHa gosa (nyHKT 10.2.3.1.1).

3 M APOKCUXNTOPOXiH



KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS °

BoBuakosuin Hepput V Knacy
(6ioncia HUpKu)

Mpu 3arocTpeHHi npoTteiHypii Ta/abo ycknagHeHHAX

npoteiHypii (Tpomb603, agucninigemia, Habpaku),
PO3rNAHbTE iIMYHOCYNPECUBHY Tepanito

1 bhokaga peHiH-aHTOTEH3UHOBOI CUCTEMM | KOHTPO/1b
apTepiasibHOro TUCKY

2 ImyHOCYnpecuBHe NiKyBaHHA KepoBaHe
NO3aHUPKOBMMM NPOABAMU CUCTEMHOIO YEPBOHOIO
BOBYAKY

3 [ APOKCUXTIOPOXIH

1 bhokaga peHiH-aHrioTeH3UHOBOI CUCTEMM Ta KOHTPOb
apTepianbHOro TUCKY

2 KombiHoBaHe imyHOCynpecuBHe NiKyBaHHA
[IOKOKOPTUKOIAAMM Ta OAMH iHLWWI areHT (HanpuKkaaga,
aHanoru mikodbeHonoBoiI KNCNOTU, unKknodbochamia,
pPEeKoMeHdaLifa pexxmnmy [NIOKOKOPTUKOIAiIB, ane barkaHa
nomipHa/3meHLweHa gosa (nyHKT 10.2.3.1.1).

3 M APOKCUXNTOPOXiH



[TaujieHTKa J1., 37 POKIB

* [ToaBa cTiMKoi NnpoTeinypii nicha iHpikyBaHHA COVID
* [inepTeHsiA
 J/lerka aHemia, TpombouMTONEHIA

* CMCTEeMHI 3aXBOPIOBAHHA, LYKPOBUUN AiabeT — BUK/HOYEHI
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NODULAR GLOMERULOSCLEROSIS
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NODULAR GLOMERULOSCLEROSIS
Kimmelstiel-Wilson

Periodic acid-Schiff Periodic Schiff-Methenamine
(PAS)stain (PASM) stain

Congo Red
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[TaujieHTKa J1., 37 POKIB

* BpaxoBytoum aHamHe3, AaHi MOPPONOriYHOro, ricCTOXiMiYHOro Ta
IMYHOTICTOXIMIYHOIO AOCANIAMKEHb, KAPTUHA BIAMNOBIAAE
TPOMbBOTUUHIN MiKpoaHrionaTii, MMOBIPHO, NOCTIHEKLIMHOIO reHesy

* KniHi4YHa pemicia

g

pav

¥ 0.uC0



TpomboTuyHa mikpoaHrionaTia (TMA)

OKnto3isa cygnH Tpombamu, baratumm Ha TpomboUUTU
* MMpn3BOAUTL A0 TPOMOOLMTONEHIT Ta MiKPOAHFiONaTUYHOI FreMOoNITUYHOT aHemii ([A)

* 3anexHo Big npuunHn TMA, TpoMmbKn moxyTb ByTn cucteMHUMK abo yacTile
BHYTPILLUHbOHMPKOBMMM, NPU3BOAAYN A0 MOLWKOAKEHHA OpraHiB (HNPOK)

* TpombouuTtoneHia, A Ta yparKeHHA KiHUEBMX OPraHiB € 3arabHUMMN efiemeHTamm BCcix TMA

J

* TpomboumnTOoneHia 3ymoB/ieHa arperauieto TPombouUUTIB | YTBOPEHHAM TPOMObIB

* [A cnpuYnHEHna pparmeHTaLIED ePUTPOLUTIB Y MIKPOLMPKYNATOPHOMY PYCAi

* lakTaTgerigporeHasa (/14 niaBuULLLYETbLCA BHACNIAOK iLLeMii TKAHWH i Ni3UCy KAITUH
* HMU3bKKW piBEHb ranTor1obiHy B N1a3Mi € MAaPKEPOM Fremornisy

* CKpUHIiHT Koarynauii € HopmanbHum npu TMA Ha BigMiHy Big AncemMiHOBaHOro
BHYTPIWHbOCYANUHHOrO 3ropTaHHA KPoBi

* Mpoba Kymbca, AK npaBuIo, HeraTMBHa, 38 BUHATKOM NHEBMOKOKOBOIO remMoliTUKO-
YPEMIYHOIo CMHAPOMY

Thompson GL, Kavanagh D. Diagnosis and treatment of thrombotic microangiopathy. Int J Lab Hematol. 2022 Sep;44 Suppl 1(Suppl 1):101-113. doi: 10.1111/ijlh.13954. PMID: 36074708; PMCID: PMC9544907.



CtaHu, nos’asaHi 3 TMA

* ADAMTS13-onocepeakoBaHa TMA (myTauis/ayToiMyHHi nopyLleHHSA)

* KomnnemeHT-onocepeaKkosaHa TMA (BpoaskeHa /ayToimyHHa)

* TMA, onocepeakoBaHa Koarynsuieto (natoreHHi BapiaHty PLG, THBD T1a DGKe)
* MeTtabonivHi (aedpektn metaboniamy kobanaminy)

* TMA, nos'si3aHa 3 iHpeKUiet

* bakrtepianbHi: Escherichia coli, wo npoaykye TokcuH Wura, Streptococcus pneumoniae, Campylobacter jejuni, Klebsiella pneumoniae
* BipycHi: rpun, BIJ1, EBV, CMV, Bipyc BK, napsosipyc B19, SARS-CoV-2
* [pubKoBi: ricTonnasmos

* TMA, nos'asaHa 3 BariTHicTto (Mpeeknamncia/CuHapom HELLP (remonis, niasuLLeHHA PiBHA NeYiHKOBMX pepMEHTIB i HU3bKNIA
piBEHb TPOMbBOULMUTIB)

* MegnkameHTo3Ha TMA

* HeimyHHO onocepeaKOBaHi
* XimioTepania
* IMyHOCynpecuBHa Tepania
*  AHTUBIOTUKM:
* |HWe: KOKaiH, eKcTasi, ecTporeH/nporectepoH, NpoTn3anasbHi 3acobn, OKCUMOPPOH, CUMBACTaTUH

* TMA, noB'a3aHa 3 TpaHCNAAHTALE
* TMA, acouinoBaHa 3i 3/10KiCHUM HOBOYTBOPEHHSM
* TMA, acouinoBaHa 3i ayTOiIMyHHUMMW 3aXBOPHOBAHHAMM

* |Hwe: remodaroumTapHUi NimdorictTiounTos, CepnoBUAHOKNITUHHA aHeMis, xBopoba KacamaHa Ta ii BapiaHTK

Genest DS, Patriquin CJ, Licht C, John R, Reich HN. Renal Thrombotic Microangiopathy: A Review. Am J Kidney Dis. 2023 May;81(5):591-605. doi: 10.1053/j.ajkd.2022.10.014. Epub 2022 Dec 10. PMID: 36509342.



JlikyBaHHA TMA

Organ
YparkeHHA HUPOK: Involvement?
* JlikyBaHHA iHPeKL,i
* PAAC Diagnostic
. Considerations
* Ctepoiau
* Putykcimab
: : Diff ial
* fiani3 pisnces
AR
Review | & openAccess | @ @ © Initial
Treatment

Clinical Evaluation and Management of Thrombotic
Microangiopathy
Joshua Leisring, Sergey V. Brodsky, Samir V. Parikh 52

First published: 23 August 2023 | https://doi.org/10.1002/art. 42681

Clinical Evidence of TMA
- CBC, peripheral smear schistocytes
- LDH, haptoglobin
- Reticulocytes, indirect bilirubin
- Direct antiglobulin (Coombs)

Kidney Cardiac Gastrointestinal Neurologic Dermatologic
- Urinalysis w/ micro - ECG - Hematochezia/Melena - Neuro Exam - Presence of rash
- Urine PCR - Troponin, BNP - Stool culture - CT Head - Skin biopsy
- Serologies: ANA, ANCA, - Echocardiogram - CT scan as appropriate - Brain MRI
anti-GBM, C3, C4 - Cardiac MRI - Endoscopic evaluation - EEG
- Kidney biopsy - Biopsy
Evaluate for TTP Infectious work up Evaluate for APS Autoimmune Complement Other
- Blood and stool - Lupus anticoagulant | - ANA, ENA, dsDNA, | - Soluble C5b-9 - Drugs, HTN, Cancer
- Plasmic Score cultures (Shiga - Beta-2 glycoprotein = C3, C4, RF - Genetics - Homocysteine, MMA,
Toxin) - Anti-cardiolipin - Anti-SCL70, Anti- - Factor H/l Auto = methionine levels
- ADAMTS13 - Urine Strep Ag antibodies centromere, Anti- antibodies - DGKE, cobalamin C
activity (<10%) - HIV, Covid, others RNA polymerase Il genetics
antibodies
Lupus TMA HTN
S EGIE 1)APS 2)TTP DITMA
LIRS 3) CM-HUS Malignancy
TTP Others (ie. HIV, Covid, APS/CAPS CM-HUS HSCT
lnflue:izsae,at;ceks-)borne Scleroderma Renal DGKE
Crisis Cobalamin C

¥

Plasma Exchang 2
High dose steroi Is
+/-
Rituximab and/ r
Caplacizumab

¥

Treat infection,
Supportive Care

Cause of TMA unclear
or
Unresponsive to initial treatment

/ \/ 4 \

Anticoagulation
+/-

High dose steroids
Plasma exchange
Rituximab or
Eculizumab

Lupus: Treat SLE and
TMA-specific drivers Stop offending agent,
treat underlying

cause

Eculizumab or

Scleroderma: RAAS Havulziar

blockade

Consider empiric terminal complement blockade

Leisring J, Brodsky SV, Parikh SV. Clinical Evaluation and Management of Thrombotic Microangiopathy. Arthritis Rheumatol. 2024 Feb;76(2):153-165. doi: 10.1002/art.42681. Epub 2023 Nov 30. PMID: 37610060.






Applying mRNA technology
to therapy of Cystinosis




CYSTINOSIS: Some History

Familiare Cystindiathese
Hoppe Seylers Z. Physiol Chem 38:557, 1903

Two siblings who died in early childhood
with crystal deposition in tissues

-5
*

P 5 AT
2 : A



http://en.wikipedia.org/wiki/File:Emil_Abderhalden.jpg

1998 (Antignac)

Homozygous mutations of the (fystine
CTNS gene (17q) encoding
a cystine efflux channel in Protein
the lysosomal membrane
ey Lysosome
CTNS
Y2 Cystine 3{‘
(umol/g prot) :
6
3

—
Leukocytes




FANCONI SYNDROME (4-6 months of age)

Tissue cystine levels
50-100 X normal

Leukocytes:
2-8 nmol 1/2 cys/mg protein

Fanconi
Syndrome

>




Renal Proximal Tubule: high endocytotic protein flux




Cystinosis: Natural History

Kidney/Cornea Neuromuscular

Endocrine

Hypothyroidism Hypogonadism
Pancreatic dysfunction

Photophobia Spatiovisual defects Muscle Wasting
Dysphagia
Seizures
GFR Retinal deterioration
: Dialysis and LAl
Fancont KidneyTransplant




Cysteamine

HOO COOH
CYSTINE /

HC -- CH2 -- S --- S--CH2-- CH

NH2

Cysteamine

H2N-\_~°H

Thoene JG, Oshima RG, Crawhall JC, Olson
DL, Schneider JA J Clin Invest 1976




Early, sustained cysteamine delays renal failure

1992 Gahl
Reduction of organ cystine with long-term cysteamine therapy.
14017 Markello
NEJM 1998
. Normal
g ey 100 4
5 ¢
o R %7
o £ Cysteamine
E - E o0 .
€ 3
s E
© RP 22N , Partially
4 Untreated)
o +—r—T——T—+1——1—1—
0 2 4 6 8




End-stage renal disease

+ Censored
Log-rank P<0.0001

Age (years)

Age
— 1:0—<bYears e 2 5 ¥Years and more

e« e 32 No treatment before event




Start Cysteamine < 3yrs delays ESRD in 60% of patients

/
Y3
V4
P
P wet WS . o
Untreated ESRD 6-15 yrs

10 20 30 40
Age at start of cysteamine treatment

ESRD o No e Yes

Brodin-Sartorius et al |




Channel and Non-Channel functions of Cystinosin




We’re hoping for a new
Leap Forward!




9 COVID 2020

cloud
as a lining”.
-- Milton (1667)




Pediatric Research Seminar
McGill University
March 9, 2020

mRNA technology

- COVID vaccine Dr. Paolo Martini
CSO for Rare Diseases

- mRNA technology as O

treatment for rare diseases




% transcription translation
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COVID mRNA
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MODERNA Platform
Stabilized mRNA within solid LNPs

Endocytosis

IVT mRNA-nanosystem 1 p
complex /
<100nm
Receptor
Endosome
escape
Svilinandids \ Translation
COVID ypep ~

Spike
Protein

Riboso;ﬁe

Endosome

Cytoplasm




MRNA Technology to treat genetic kidney disease

folding
ﬂ

protein

translation

amino acid chain
RNA

CTNS mRNA




MODERNA Platform
Stabilized mRNA within solid LNPs

Endocytosis

e
X s
IVT mRNA-nanosystem .
COmplex /
<100nm
Receptor
Endosome
escape

Polypeptide . Translatio

»

Ribosof'ﬁe

Cytoplasm




Tracking the CTNS protein
made from Moderna mRNA

Meghan
Brundage

1 i/ "\l CTNS mRNA (enhanced)




Do Moderna CTNS mRNAs produce Cystinosin
protein that is expressed properly in the cell?

CTNSY> mRNA V5

ﬁ

Western
Immunoblot

Human Kidney (HK2)
Proximal Tubule Cells

40kDa
#

s O
¥~ vs(4)




CTNS(V5) protein in lysosomes of proximal tubular cell

LAMP1
(Lysosome)

Fluorescence Microscaopy

w
>~

X ) ‘




Moderna CTNSmRNA normalizes Cystine Level
in proximal tubular cells from urine of a cystinosis patient
(in tissue culture)

150

50—

&
0 I T

HK-2 A57/D205N A57/D205N -
CTNS2

nmoles Cystine/mg of proteins




Interim analyses of a first-in-human phase 1/2

MRNA trial for propionic acidaemia
Koeber et al Nature 24April2024

Clinical Trial (15April2021- 9May2023) of mRNA for
propionyl coenzyme A carboxylase

ogram Indicaton @ ®mDO# ) QaPhase! @ > = Phase2 > = Phase3

16 pediatric participants
Follow-up = 12 months

15 centers: |
Canada, UK, USA

SYSTEMIC INTRACELLULAR THERAPEUTICS

‘PCCA/PCCB Propionic
acidemia (PA)

e Safe

Ornithine

 Good production of
the enzym e in Iiv er 8 Py




>100% of normal
MRNA expression







FUTURE GOALS

e Confirm that Moderna CTNS mRNA
delivered in “Charlie” Lipid Nanoparticle
rescues excessive cystine accumulation

and prevents renal Fanconi Syndrome / ESRD
in Ctns mutant mice

Pre-clinical

e Safety trials of Charlie LNP in mice and humans

* Clinical Trials of CTNS mRNA/Charlie in children

vl K\ Q 2-3 weeks

CTNS
MRNA




Applying mRNA technology to therapy of
genetic kidney disease :

- Paul Goodyer.
MCGill Universi



Obinutuzumab

.....
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Paul G
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Steroid-Sensitive Nephrotic Syndrome

Uprot/creat = >2mg/g creat
24hr Uprotein=50mg/kg/day
Uprotein=40mg/hr/m2 Edema

Elevated cholesterol

Serum albumin <25g/L

Normal serum creatinine
Normal BP

Onset typically 3-4 yo
Steroid sensitive — abrupt remission after 11 days

Relapsing disease in the majority of cases
Remarkable resolution in adolescents-yo

“Minimal Change
Nephrotic Syndrome”




Nephrotic Syndrome

2-10 years SSNS (Idiopathic)

PRED Renal BX

Prednisone
response
85-90%

Prednisone

no response
10-15%
Idiopathic SR Immune
SSNS / \ Complex
40% 60% Diseases
Genetic Increased creat, BP

Recurrent
(Circulating Factor)
Increased creat, BP
FSGS on Bx

ESRD 5 years

NPHS1, NPHS2 Lo brivin
PLCel, WT1 etc
Increased creat, BP
FSGS on Bx

ESRD 5 years

Recurs post kidney transplant




SSNS: Podocytopathy

i W O Epithelial cell (podocyte)
! SN ’

J ” 'W‘l' .‘A

A7

N oV
- ,v'f»ii




Medication Do haratiom Adverse cffects Recommend ad nmtca‘mg
Prod nisone 050 Tmgkeg on | 612 months | Cushingoid features; Screen for side effects,
alternate days*™ short stature; hyperten sion
Reduce dose if hypertension; raised Anthropomeiry q 3—6 moniths;
sustained renyission mirascular pressume; eye ovaluation q6—1 2 moniths;
glecose imtolerance; glucose and transaminases q
36 momiths

catract; elevated

&

ﬁ

Levamizsole 225 mg/'kg on 2-3 years Leukopenia, ANCA Blood counts g 2—3 months;
alternate days positive vasculitic rash, ransaminases q 4—6 months
high transaminases,
seizunes
Cyclophosphamide | 2-2.5 mg/'kg/day E-12 weeks | Leukopenia, alopecia, Blood counts g 2 weeks
arally infections; discolored Maintain hydration
mails; hemorthagic disoontine during infections
toxicity and malignancies | preduisone 1 mg'kg AL, mper
and discontimse prednisomne
after 4—8& wocks
Mycophenolais G001 200 mrmi,r 2-3 years Abdommal pain, diarhea, | Screen for adverse effects
mefietil day in divided nausea, weight koss; viral | Blood counts and
doses; ALUC warts; leukopenia; ransaminases g 3—6 months
=45 mg-hL. clevated ransaminases
Cyclosparine 4-5 mg/kg/day in | 2-3 years Bark: Mephrotoodcity, Screen for cosmeetic side
dividad doses; hyperkalemnia, cifects, tremors, diamhea,
trough S0—104 hepatotooicity hypertenzion
* Cvelosporine: Gingival | Creatinine, potassium at
Tacrolimus 0102 mgke'day | 2-3 years hyperplasia, £ week s, - months
in divided doses: hypenrichosis, Liver function tests, glucose,
trowgh 4—& ng/ml* hiypertenion; uric acid, magnesium and
dyslipidemia lipids q 346 months
Brorolimdes; Trensors,
seizuncs, headache;
diamhes; glucose
i lerance;
Rituxineah 375 mg.l'miax slow | Two doses Chills, fever, scrum Pre-dose: Blood counts,
IV i fesiom ome weok sickness; bonchospasm; | ransaminases; hepatitis B and
apart” acute lung injury HIV serolooy;
Meutropenia; P ffroveatl | mamuneglobulin G {Tgls)
PICL TROTNER;, PeRC tvatiomn ewel

of hepatitis B or JC vines;
hypozammaglobulinemia

Post-therapye: Monitor CT 19
and hlood counis;, Ipls level;
consider cotrimoaanle
prophylacis




Glomerular
Podocytes

Circulating
Factor ?

Rituximab
Anti-CD20
(1982)

| "\, Murine Variable |

Q). Reson  G7) Frequently Relapsing SSNS
Benz et al Ped Nephrol 2004

(]

=]

&

c

= Glomerular
Proteinuria

B-cell Lymphoma
Autoimmune
Diseases

Trigger
(acute viral illness)




Prednisone for initial episode SSNS

60mg/m2 (Max=80mg/day) po qAM X 4 weeks
If No Response: 2-3 pulses (5/kg), Gene panel, Tacrolimus

If response (average 11 days), continue daily Pred X 1 month
then Consolidation 60/m2 po q48hrs X 1 month
then Taper 60mg/m2 to 5mgm?2 q48hrs over 1 month
then discontinue

Hahn et al (Cochrane)
31/Aug/2020




Frequent Relapsers/Steroid Dependence:

Short Prednisone Course + Tacrolimus

Tacrolimus (0.1mg/kg/day divided bid)
AM Trough = 4-7 mg/L

Prednisone (10 weeks)
60mg/m2 q AM for 3 days beyond urinary remission
then 60mg/m2 q48h X 2 weeks
then 30mg/m2 q48h X 2 weeks
then 10mg/m2 q48h X 8 days
then 5 mg/m2 q48h X 8 days




Not always easy

Pred Tacro Ritux
MMF Cyclo ( °®
H B

E——

Bagdasarova
1993




SSNS Case: Frequent relapses
Difficult to sustain remission

e 3 year old boy with nephrotic syndrome

* Born in Bangladesh of non-consanguineous parents

* Mother with steroid sensitive nephrotic syndrome as a child

» Older brother with steroid-sensitive nephrotic syndrome

* Prednisone 2mg/kg/d each morning
* REMISSION after 5 weeks!
* Urine protein = negative

Nephrotic Syndrome Gene Panel
68 known SRNS genes
NEGATIVE




Relapses

Relapse while on alternate day Prednisone - Tacrolimus - Frequent Relapses

No remission after 4 weeks of Tacrolimus and Prednisone - Rituximab - REMISSION

325mg/m?2
Progressive failure/intolerance of rituximab —
t 5 months ' 3 mo tz motm‘t
RELAPSES Anaphylaxis: probable anti-Rituximab Antibodies

E—— ? France/Mo



Is low-dose Obinutuzumab a treatment option in steroid- CJ AS N
dependent or frequently relapsing nephrotic syndrome? -l T

EM 12 months ﬂ 5/41 (12%)

erold-dependemt /l/ \‘\ Mild infusion reactions

[ . 0
’ relapsing nephrotic B-cell depletion " 92 / 0o / 9/41 (21%)

syndrome
in all patients in sustained Neutropenia
AnA remission

. - s AR
: Single low-dose 0000
' Obinutuzumab infusion -0
) 300 mg/ 1.73m?

Median duration 8.3 dalats Half the patients had low IgG
[6.4 - 11.1] months Y levels at baseline with no
E 24 months significant decrease during

Cessation of oral
k immunosuppression

treatment
»  within 2 months B-cell depletion 68% o
- lasted longer than : IgM levels decreased in 34
Sram=  April 2018 - with rituximab in sustained patients but were normal at
m December 2020 treatment (p<0.01) remission last follow-up in 32 patients

Con : Low-dose Obi . Claire Dossier, Stéphanie Bonneric, Véronique Baudouin,
CUSIOnS, L Obinutuzumab may be used to treat children in Frequently Relapsing and Steroid-Dependent Nephr

Children. CJASN doi: 10.2215/CJN.0000000000000288. \

with steroid-dependent or frequently relapsing nephrotic syndrome,
induding those resistant to rituximab. Michelle Lim, MBChB, MRCP




Obinutuzumab in Frequently Relapsing and

Steroid-Dependent Nephrotic Syndrome in Children.

Dossier et al Clin J Am Soc Nephrol Dec 2023

Rituximab

Ofatumumab

‘Murine Variable
Region

Human 1gG
Human IgG

Mouse/Human Human

Pierpont et al. Front Oncol, 2018

Obinutuzumab

Human IgG

Human

FC region bioengineered
= better binding to CD20




Adverse Events Total
100
52 . N=41
S 80 - - Infusion-related reaction 5(12)
S ]
E 60 - Malaise 1(2)
g: 40 _ Ritux Headache 3(7)
g | Digestive symptoms 3(7)
o
% 20 - Dossier et al. CJASN Dec 2023 Neutropenia 9 (22)
o
0 _ \ ' T ' Grade 3 3(7)
0 6 12 18 24 Grade & 1(2)
Months after obinutuzumab Severe adverse event 4 (10)
N at risk ) .
41 41 39 31 29 Pneumonia 1 Obinutuzumab
Acute lung injury 1
Appendicitis 1 ' J
Malignant hypertension 1 A :




Obinutuzumab (300mg/1.73m2)
Adapted from Dossier et al (J Clin JASN 2023)

PRE-INFUSION Laboratory Tests
T/B cell enumeration (with absolute number CD20 cells)
PREMEDICATION

Acetaminophen (13mg/kg)po 30 minutes before, then q4h prn
Methylprednisolone (1mg/kg/dose) iv 30 minutes before infusion
Hydroxyzine (0.8mg/kg/dose)iv 30 minutes before infusion
Ondansetron (0.15mg/kg/dose)iv 30minutes before infusion

OBINUTUZUMAB (0.4mg/ml saline)
300mg/1.73m2 over about 5-6 hours

Infusion rate % total
5ml/hr. X 30min 1%
10ml/hr X 30min 2%
20ml/hr X 30 min 4%
30mli/hr X 30 min 6%
40mi/hr X 30 min 8%
50mli/hr X 30 min 10%

75ml/hr X 135 min 69% (until end of infusion)




Evolution : :"ﬂ.-
\ (our case)

e “Low-Dose” Obinutuzumab Infusion well tolerated
* CD20 B-cells fell from 1156 cell/uL to 0 after infusion
e Tacrolimus stopped

* Prednisone gradually tapered and stopped
 After 2-3 months fever, neutropenia (ANC 70cells/ml)
* Responded quickly to Antibiotics and GCSF

* No proteinuria X 15 months

COST
SIDE EFFECTS
Reserve for Difficult Cases
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SRNS & the role of rituximab

Eugene Yu-hin Chan
MBBS (HK), FHKAM (Paed), FRCPCH (UK), FISN
Associate Professor
Paediatric Nephrology Centre, Hong Kong Children’s Hospital

Department of Paediatrics, Chinese University of Hong Kong

‘ U 19th annual REENA CME course, Kyiv =

I

Medicine | .
HONG KONG 4 Hong Kong Children’'s Hospital
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Paediatric Nephrology Centre
Designated tertiary paediatric nephrology centre in HK
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|diopathic childhood nephrotic syndrome

* Features:
* Edema
Serum albumin < 25 g/L
UPCR > 2 mg/mg or > 200 mg/mmol
Hypertriglyceridemia

* 4.7 in 100 000 children?

* Onset ~ 2 and 8 years of age

 Variation in ethnicity and geographical distribution

e Steroid-sensitive vs steroid-resistant (initial vs late SR)

1. Chanchlani et al. Frontiers in pediatrics. 2016;4:39



Pathogenesis of INS — from T- to B-cell & genetics

Podocyte cell body

Lysosomal and

Discovery of Autoantibodies Targetin Rrecntc proeias

et [areting -y NPHS1
Nephrin in Minimal Change Disease MEpEE
Supports a Novel Autoimmune Etiology S NPHS2
Two independent patient cohorts Circulating nephrin autoantibodies are present in almost 1/3 of patients Py CJ .":" mm m WT 1

(Bx proven MCD + Active NS) with MCD in the NEPTUNE cohort and correlate with disease activity .J \\ Q

Nephrtc g utens I g ucHLT® @ CD40 [ o i e
angorid | LIRS 29% |1 S PLCE1

Etc..

ELISA for anti-nephrin ( 18/62) §

antibodies (both cohorts) LR R R A TR R I I

Nephrin ibodies are d ble both in serum and renal biopsies of

with MCD
evaluation of renal 3
biopsies for punctate IgG % o7 °
(our cohort) 3 & °
&> ® 1gG : % 02
Comparison of circulating ) s ° o
e
< o
i B e,
4 3 ne12)

Congential NS
Infantile NS

nephrin autoantibodies
pre and post treatment
response (both cohorts)

© Nephrin .

Immunological Genetic

Endothelial cells

<€ >

Preston et al. Pediatr Nephrol 2017



Nephrotic syndrome — Clinical course

Idiopathic NS in children

7\

Steroid-sensitive NS Steroid-resisiant NS
75-90% 10-257%
Multidrug-sensitive NS Multidrug-resistant NS
MMF 5-10% 5-15%
\ /

Multiple Relapses
60-80%

Rituximab to maintain long-term remission




Refractory NS — at risk of kidney failure

Idiopathic NS in children

N

75-907%

Steroid-sensitive NS Steroid-resis

10-25%

ant NS

/\

Multidrug-sensitive NS
5-10%

4

Multiple Relapses

60-80%

N

Multidrug-resistant NS

5-15%

|

50% develop kidney failure



Problems & Complications of SRNS

* Mortality (infection)

* Infection

e AKI

* Thromboemolism

* Hypothyroidism

* Dyslipidemia & CVS risk

e Renal failure (if SR)



Pediatric Nephrology (2020) 35:1529-1561
https://doi.org/10.1007/500467-020-04519-1

GUIDELINES

IPNA clinical practice recommendations for the diagnosis
and management of children with steroid-resistant
nephrotic syndrome

Full dose prednisolone

Genetic test; Kidney Biopsy
4-6 weeks ACEi £IVMP
Calcineurin inhibitors

6 months l

CNI-resistant SRNS
Clinical trial

If not possible, consider rituximab
Trautmann et al.
Pediatr Nephrol 2020



Calcineurin inhibitors - first-line IS for SRNS

~80-85% CR/PR

% Probability of remission

100 iy i by 6 months
80 CSA - . lacrolimus .
60 T '. gg S
W1 &5 s J %E 0.50 8
§ c B o
BT emnme ™= Control §§ )
0 et oyt I :g‘ S 025 a1
0 30 60 90 120 150 180 210 240 27030’03'30360 84

a.00 T T - ,7 ° 0 16 0 40 50
'ﬁme. davs 0 2 4 6 Time {wks)
[=====- CsA Tac ‘
CSA > no treatment FK > iv CYC FK ~ CSA

Pontecelli et al. KI 1993
Gulati et al. KI 2009
Choudry et al. AJKD 2009



CNIs reduce proteinuria via action on podocyte cytoskeleton

clinical investigation

www.kidney-international..

A multic
inhibitol
to podo

Georgia Mala
China Nla~nan,

- - - 1 - | ] - -

Pathogenic genotype
Time point from treatment onset Full response Partial response No response P
6 mo N=7/110 N = 22/110 N = 81/110
CNI level
Ciclosporin CO (ng/ml) 107 (68-152) 99 (51-315) 91 (22-596) ns
Ciclosporin C2 (ng/ml) 403 528 733 (454-735) ns
Tacrolimus CO (ng/ml) NA 8 (7.8-9.1) 6 (4.1-8.1) 0.001
sAlbumin (g/l) 37 (30-45) 38 (33-45.4) 23 (4.3-41.2) <0.001
12 mo N = 7/64 N = 20/64 N = 37/64
CNI level
Ciclosporin C0, ng/ml 61 (52-125) 109 (78-163)° 71 (10-120)°  0.006
Ciclosporin C2, ng/ml 550 565 (428-1036) 540 (190-840) ns
Tacrolimus CO, ng/ml 6.7 84 (6.7-9.3) 6.7 (25-11.5) ns
sAlbumin (g/l) 36 (29-43) 368 (33-44) 26 (7-423) <0.001

Cr/PR at 6m (26%)

Cr/PR at 6m (42%)

Malakasioti et al. Kl 2023



Non-response is predictive of kidney failure

Podonet registry
N= 1354 SRNS

Renal Survival Probability

1.0

08

08

06

05

04

03

0.2

0.1

00

0.0

25

CR

PR

~ 7.5 years

50 75 10.0
Time to ESRD (years)

125

150

10 year kidney survival

CR-94%
PR-72%
NR-43%

Trautmann et. al JASN 2017



Use of anti-CD20 in idiopathic nephrotic syndrome



Incidental NS remission after RTX for immune thrombocytopenia

w Rituximab
— Tacrolimus

— Cyclophosphamide

Cyclosporin A

o e — - —— Prednisone

Pediatr Nephrol (2004) 19:794-797
DOI 10.1007/s00467-004-1434-z

P 400000 400 ¢ e 4 0 0 * ¢ 0 Relapses
BRIEF REPORT
| } 1 I | I 1 g
10 11 12 13 14 15 16 17

Age [years]

Kerstin Benz - Jorg Dotsch - Wolfgang Rascher -
Daniel Stachel

Change of the course of steroid-dependent nephrotic syndrome
after rituximab therapy



Rituximab for childhood-onset, complicated, frequently

relapsingn A
nephrotic s 100 —— Rituximab
randomise gn——DHj — Placebo

Kazumaota lijima, Mayumi 80—
Yoshiywki Ohtomo, Shori 1
70

Ritieximah for Childhond-
60— RTX 375mg/m?x 4

S0

40+
30

20—

Patients without relapse (%)

10

Log-rank p<0-0001 | |

0

MNumber at risk
Rituximab 24 20 20 20 18 13 11 11
Placebo 24 20 12 g 2 2 2 1

0 50 100 150 200 750 300 350 400

lljima et al. The lancet (2014). 384(9950):1273-1281



RTX restores both B- and T-cell immune homeostasis

Transitional

Plas g:ast/

pla nacell

Anti-Nephrin Y A IL-22
Y, ¥ IL-6
s K3k . . TNF-
—\ : \ \\ o B wme a"
j N \‘\“ 5 '.

Anti- UCHL1 Anti-CD40 AJER\NNTILY

“‘"LV H‘\\ 3 °
TN IL-4
ol IL-5
5 IL13

IL-4

Chan et al. CJASN 2022



RTX prevent relapse, permit steroid withdrawal and improve growth in FRSDNS

Probability of relapse-free survival
0.50
1

z

g

s

Ed

@

E
&5 O -
aoNn

IN

=)

oo —

RTX 375mg/m?x 1

Ravani et al. JASN 2015

p < 0.0001 p = 0.0045 p = 0.0003 p = 0.0001 p=0.011
1 1 1 I 1 r 1
6 61 6

Q

o

; 5 51 5
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L 4 4 T 4 -T-
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g 1 1- - 11 —
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0 0- 0
Overall Children Adults MCD/MesGN FSGS
(n = 30) (n=10) (n =20) (n=22) (n=8)
'IS 112 ] Pre Rituximab
L ' B After Rituximab

RTX 375mg/m? x 1-2

Ruggenenti et al. JASN 2014



Use as first-line steroid sparing agent

Kaplan-Meier Survival Estimates

- xR
100+ 10 Rituximab 'g_’ |
0wr—mm——————— | S =t B bt =
Rituximab | o R ——
g 807 _ 08- s S |
2 70 2
= > w
L a i ) @
=] 60 Tacrolimus 2 06- 2
E E 50+ § L: ?;
Z3 407 % 04 g ae
g3 30 = MMF € 3
o3 ]
@204 “ 02- Ll £
104 o L T T T T T T
0 P<.001 0 2 4 3 8 10 12
' ! ! ! ! ! 0 T T T T T T T T T T T 1 Duration of Treatment (Months
0 10 20 30 40 50 60 0o 1 2 3 4 5 6 7 8 9 10 11 12 ¢ )
Weeks Since Randomization Months from randomization [ Cyclophosphamide — - — - Rituximab

RTX vs FK: RTX vs MMF: RTX vs CTX:
90% vs 38% 80% vs 13% 84% vs 59%

12m relapse-free survivals

Basu et al. JAMA Pediatrics 2018; Ravani et al., JAMA Pediatrics 2021; Kari et al., Pediatr Nephrol 2020



Table 2. Summary of clinical trials on the use of rituximab in childhood idiopathic nephrotic syndrome
No. of Follow-Up :
. Study 7 i oo Control/ Primary
Study Study Design P tion Age (yr) Patients Period Rituximab Arm 3 53 Ao End Point Results
opula Analyzed (mo) Comparat
Ravani et al.,” Open-label, RCT CNI- 1-16 5 3 Add-on RTX 375 Steroid and Proteinuria at 3-month proteinuria was 70% lower in the
2011 dependent SDNS mg/m® X CNI (n=27) 3 months RTX arm (95% CI, 35 to 86); relapse rates
1-2 (n=27) were 18.5% (RTX) and 48.1%
Magnasco Open-label, RCT SRNS 1-16 31 3 Add-on RTX 375 Steroid and Proteinuria 3-month proteinuria was not reduced in the
etal,* 2012 ive mg/m? X CNI (n-15) reduction at RTX arm (change, —12% [95% CI, ~73 1o
to CNI 2 (n=16) 3 months 110]; P = 0.77)
PO DIa RC T Conpieaed =2 s 7 STSTE/ X TIICCo0 (28] Retapee ;
etal,’ 2014 FRNS/SDNS 4 (n=24) free days (95% CI, 223 to 374) versus 101 days
remission (95% CI, 70 to 155); HR, 0.27, 95% Cl,
0.14 to 0.53; P<0.0001
Ruggenenti Off-on trial FRNS or SDNS, with Not 10 12 375 mg/m” X Status 1 year prior Number of Relapse per year
et al.” 2014 underlying MCD specified  children 1 (n=28) or X to RTX relapses and decreased from 2.5 (IQR, 2-4) to 0.5
or FSGS and 2 (n=2) steroid (IQR, 0-1); P<0.001; steroid dose
20 adults maintenance decreased from 0.27 mg/kg (IOR,
dose 0.19-0.60) to
0 mg/kg (IQR, 0-0.23); P<0.001
Ravani Open-label, SDNS 1-16 30 12 Add-on RTX 375 Prednisolone or Proteinuria at 3 3-month proteinuria was 42% lower in the
et al.® 2015 noninferiority, mg/m? X steroid-sparing, months and RTX arm. The risk of relapse was reduced
RCT 1(n=15) agents (n=15) risk by 98% in RTX arm (HR, 0.02; 95% CI,
of relapse 0.01 to 0.15)
Open-label, RCT CNI =24 51 12 Add-on RTX 375 Steroid and CNI Relapse-free Remission rates, RTX versus control: 74.3%
etal.,” 2018 dependent SDNS mg/m” X tapering (n=16) remission at versus 31.3%; P = 0.003
1-2 (n=35) 6 months
Basu Open-label, RCT SDNS not previously 3-16 120 12 375 mg/m” X Tacrolimus with Relapse-free Remission, RTX versus tacrolimus: 54 (90.0%)
etal.™ 2018 treated with 2(n-60) tapering of remission al versus 38 (63.3%); P<0.001; OR, 5.21; 95%
steroid- alternate day 12 months Cl, 193 to 1407
sparing agent steroid (n-60)
Ravani Open label, RCT SDNS 324 30 12 375 mg/m” X MMF (750 mg/m’ per  Relapse at Relapse, RTX versus MMF: 2 (13%) versus
et al., ™ 2021 1(n=15) day) (n=15) 12 months 12 (80%); P = 0.008. A significantly higher
odds of relapse among children in the
MME arm (OR, 26; 95% Cl, 2.9 to 311.0).
The study was terminated carly due to
unexpectedly high rates of relapse in the
MMF arm
Ravani Open-label, RCT CNI- 2-24 140 24 375 mg/m’ X Ofatumumab 1.50 Relapse at Relapse, RTX versus ofatumumab 36 (51%)
et al.,'® 2021 dependent SDONS 1 (n-70) g/1.73m* x 1 12 months versus 37 (53%); OR, 1.06; 95% CI, 0.55
(n=70) to 2.06
Mathew Open-label, Complicated 3-18 40 12 375 mg/m” x Tacrolimus (n—20) Relapse-free Remission, RTX versus tacrolimus: 11 (55%)
et al.* 2022 inferiority, FRNS/SDNS 2 (n=20) remission at versus 11 (55%). Noninferiority of RTX
RCT 12 months to tacrolimus was not demonstrated

Chan et al. CJASN 2022




CLINICAL RESEARCH

Rituximab in Children with Resistant Idiopathic Nephrotic Syndrome

Magnasco, Alberto”; Ravani, Pietro™; Edefonti, Alberto?; Murer, Luisa®; Ghio, Luciana®; Belingheri, Mirco*; Benetti, Elisa®; Murtas, Corrado’;
Messina, Giovanni'; Massella, Laura¥; Porcellini, Maria Gabriella™; Montagna, Michela'; Regazzi, Mario'™; Scolari, Francesco**; Ghiggeri, Gian

Marco®

Unresponsive following 6-month steroid + CNI

RTX: 375mg/m2 for 2 infusions
+ tapering Steroid/ CNI

Magnasco et al., JASN 2012

Screened for INS [N = 157)

Excluded (N = 126):
Steroid dependent (N = 72)

Steroid resistant
Randomized (N = 31)

+

id and CNI dependent (N = 54)

e

Allocated to Rituximab therapy
IN»16)

|

Dl o d th 1Adh

pY/ effetcs:
- 1 allergic reaction during second
RTX infusion, discontinued
- 1 allergic reaction to Chiorfenamine
Infusion (pre-medication) no RTX Infusion

Completed the study (N =15)

|

Allocated 1o standard treatment
(N = 15)

|

Discontinued therapy/Adverse effetcs:

1 acute renal fallure

Completed the study (N = 14)

|

JASN

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY

Tapering Steroid/ CNI



RTX did not reduce proteinuria in SRNS at 3 months in RCT

5 15
1

Proteinuria (g/d/m2)
HEllH
—lH

Il e
— (I
-
HE-

3

0.05
1

R = Ritux group
S = Standard group RCT, n=31

Magnasco et al., JASN 2012



Retrospective cohorts: 30-60% attained PR/CR

Table 3. Summary of clinical trials and selected observational studies on the use of rituximah in sferoid-resistant nephrotic syndrome
- 31
:R?ivosf Rituximab Dosi i sisinizal
Study Study Design Study Population Pati s Comparative All Remarks
atients mg/m i oot Partial
Analyzed Sy e
la Survey SRNS *+ CNl-resistance 27 375-1875 NA 18 (66.7%) b (22.2%) 12 (44.4%)
etal.,* 2010
Magnasco ef al.,* Open-label, RCT SRNS unresponsive to 16 Rituximab 375 x 2 Steroid and 3 (18.8%) NR NR Proteinuria was not reduced
2012 steroid and 6 (n=16) CNI (n=15) at 3 months by rituximab
months CNI (change, —12% [95%
Cl, ~7310110]; P = 0.77)
Ito el al.,* 2013 Survey SRNS unresponsive to 19 NR NA 12 (63.2%) b (31.6%) 6 (31.6%)
steroid and additional IS
Kamei ef al.,** 2014 | Retrospective SRNS ive to 10 3751500 NA 8 (80%) ' (70%) 1(10%)
cohort steroid and CNI
Basu et al.," 2015 Retrospective SRNS unresponsive to 24 750-1500 NA 16 (66.7%) y (20.8%) 11 (45.8%)
cohort steroid and 6
months CNI
Sinha el al.,’" 2015 Retrospective SRNS unresponsive to 58 750-1500 NA 17 (29.3%) F(12.1%) 10 (17.2%)
cohort steroid and 6
months CNI
Hoseini Retrospective SRNS unresponsive to 23 1500 NA 11 (47.8%) 3 (34.8%) 3 (13.3%)
ef al.,72 2018 cohort steroid and 6
months CNI
Ahn et al.”* 2018 Open-label, singléf  SRNS unresponsive to 23 375-750 NA 9 (39.1%) " (30.4%) 2 (8.7%)
arm trial steroid and 3
months CNI
Sinha et al.,” 2020 Retrospective SRNS unresponsive to 31 750 NA 18 (58.1%) 8 (25.8%) 10 (32.3%)
cohort steroid and 6
months CNI
Bazargani et al.,** Retrospective SRNS unresponsive to 2 1500 NA 14 (63.6%) b (22.7%) 9 (40.9%)
2022 cohort steroid and additional 1€

SRNS, steroid-resistant nephrotic syndrome; CNI, calcineurin inhibitor; NA, not available; RCT, randomized controlled trial; NR, not reported; CI, confidence interval; IS, immunosuppression.

Chan et al. CJASN 2022



8| Great Ormond Street m
e Hospital for Children

Hong Kong Children’s Hospital NHS Foundation Trust
Aim:

. - [+1 28 paediatric
* To evaluate the efficacy and safety of RTX in SRNS ooo nephrology
 To identify patient subgroups benefit from RTX centres
Method:
* International, multi-centre, retrospective cohort study @ 19 Countries
*  Recruitment through existing network & IPNA % () Asia, Oceania, Europe

‘.J‘QI & North America

Kidney Int, Under major revision



Inclusion & exclusion criteria

* Inclusion criteria
e Children (1-18 years) with SRNS
* Non-remission after steroids & CNIs

* RTX as rescue therapy before 21 years
* >6 months follow-up after RTX

* Exclusion criteria
e Advanced CKD 4-5
* Positive Genetics or Secondary NS
* TPE/ Biologics before, during and after rituximab



Primary Outcomes

* Remission status by 3, 6 and 12 months
* Defined by IPNA/ KDIGO guidelines

UPCR <20 mg/mmol (0.2 mg/mg) or negative or trace dipstick on

CR . )

three or more consecutive occasions.
PR UPCR > 20 but < 200 mg/mmol AND serum albumin > 30 g/L.
NR None of the above

e Secondary outcomes: kidney failure, safety profiles..

Trautmann et al. Pediatr Nephrol 2020
Rovin et al. Kidney Int Suppl 2021



™

246 Patients

Initial SR, n=112
Late SR, n=134

Age 6.9 4.2 years
55% boys

50% South Asians
23% White
14% East Asians

Patient cohort

00
00000
0000000
5 IR 3555000
Renal histolo RTX Dosin ]
gy g FU duration
FSGS 57% 750mg/m2 (46.3%)

Minimal Change Disease 33% 1500mg/m2 (40.7%) 32.4 months
Others 10%
99.2% B-cell depleted
Time-to-repopulate
7.2m (IQR, 4.6-10.5)



Primary outcome on remission

Duration of CNlIs
treatment prior

Complete/ partial remission

to rituximab 3m 6m 12m
2 6 months 26%  36%  35%
(CNI-resistant) }f&
Non-remission . .
Rituximab
< 6 months 42% 52% 55%

RTX effect

Combination effect of
RTX & CNIs



Duration of CNIs
treatment prior
to rituximab

2 6 months
(CNI-resistant)

Non-remission

< 6 months

£

Rituximab

Complete/ partial remission

Multivariable logistic
regression on CR/PR at
12- months

3m o6m 12m
26% 36% 35%
42% 52% 55%

Late SR
(OR,q; 2.6, 95% Cl 1.1-6.2)

Subnephrotic proteinuria
(<2mg/mg) at RTX

(OR,; 5.6, 95% CI 1.1-37.1)

No significant factor




Survival Free from Kidney Failure (%)

100% 1

75% 1

50%

25% 1

0% A

Non-response is associated with kidney failure

At 6-month follow-up

Log-rank test: p < 0.001 ~+ Complete remission
== Partial remission
=+ Non response

24 48 72 9% 120 144 168 192
No. of Months after 6-month Follow-up

Remission status at 6 months

100% 1

Survival Free from Kidney Failure (%)

0% A

75% 1

50% 1

25%

At 12-month follow-up

Log-rank test: p < 0.001 =+ Complete remission
=+ Partial remission
=+ Non response

24 48 72 96 120 144 168 192
No. of Months after 12-month Follow-up

Remission status at 12 months



Safety Profiles

Adverse Hypo-lgG (12.6%)
A
K events (35%)

Infusion reaction (11.8%)

Infection (5.7%)

Neutropenia (1.6%)



Limitations

Retrospective design
Heterogeneous immunosuppression and monitoring protocol
Potential undiagnosed genetic diseases

Under-reporting of hypogamma



Conclusion

* Rituximab enhanced remission in a subgroup of patients

* Late SR and sub-nephrotic range proteinuria are favorable predictive factors for
CNI-resistant SRNS

* Non-response predicts kidney failure



Ofatumumab as rescue therapy

(% The NEW ENGLAND SUBSCRIBE
\:,,_/ JOURNAL of MEDICINE OR RENEW
PERSPECTIVE . PERSPECTIVE ORIGINAL ARTICLE
Will Medicare Price Negotiation | ..~ Wedding Websites, Free Speech, Adjunctive Dexamethasone for
Delay Cancer-Drug Launches? ol and Adverse Drug Effects Tuberculous Meningitis in HIV-

Positive Adults

CORRESPONDENCE

Ofatumumab for Rituximab-Resistant Nephrotic Syndrome

‘ !’ CrossMark

ORIGINAL ARTICLE

Ofatumumab for the treatment of childhood nephrotic syndrome

Chia-Shi Wang'?? % - Rochelle Schmidt Liverman? - Rouba Garro'”? -

Roshan Punnoose George"2 - Anastacia Glumova?” - Alana Karp 12,
BMJ Ca se Re pO I'tS Stephanie Jernigan'” - Barry Warshaw '?

Home Archive Volume 2015, Issue

CASE REPORT
e Low-dose ofatumumab for rituximab-resistant nephrotic syndrome

Text

o\ Alice Bonanni ! . Roberta Rossi ' . Corrado Murtas 2. Gian Marco Ghigeeri !



Pediatric Nephrology (2020) 35:997-1003
https://doi.org/10.1007/500467-020-04481-y

ORIGINAL ARTICLE

Low-dose ofatumumab for multidrug-resistant nephrotic syndrome

in children: a randomized placebo-controlled trial

Pietro Ravani - Isabella Pisani” - Monica Bodria® - Gianluca Caridi® - Maria Ludovica Degl'Innocenti? «
Gian Marco Ghiggeri*

Failed CNI +/- MMF

,/ \ Normal Saline

1500mg/1.73m?

Assessed for elegibility (n 15)

3 month

Runin

Not meeting criteria (n 2):
FK sensitive (n 2)

Randomize
(n13)

Allocated to Ofatumumab therapy
(n7)

|

Completed the study
(n7)

Allocated to placebo
(n6)

Completed the study
(n6)

Study terminated due to futility

All patients remained nephrotic



Obinutuzumab — 29 generation anti-CD20 agent

e Obinutuzumab (Gazyva) is an existing drug licensed for treating cancers.

* Monoclonal antibody that blocks the CD20 protein in immune B cells,

Obinutuzumab is an emerging treatment for lupus disease particularly secondary
non-depletion non-response (2NDNR) to Rituximab.



NOBILITY Trial for LN (Obinutuzumab + MMF)

1°€EpP

Obinutuzumab
-

MMF
(n=60)
Follow-up Period

Screen

Obinutuzumab Placebo
+

MMF M
e Wks 0, 2 Wks 24, 26 Wk 52 Wk 104
4 = Obinutuzumab infusion 1000mg ?::::mm:::";“ 1000 mg x 2 (Days 1, 16)
Target MMF dose: 2.0-2.5 g/day
4 = Placebo infusion IV Methylprednisolone: 1-3 infusions of 1000 mg
prior to randomization
Prednisone dose: 0.5 mg/kg tapered over 12weeks




CRR mCRR
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40% 4 -a~ Obinutuzumab + MMF (n=63)

30% 4 Placebo + MMF (n=62)

20% 1

10% 1

0% T T u T T T

0 12 24 36 52 76 104
Week

*P<02 " P<0.05 *"**P<0.01

Renal responses over time. CRR, complete renal response; mCRR, modified CRR; MMF, mycophenolate mofetil; ORR, overall renal response

Significantly better renal response w/ OBI

100% 98%

75%

Percent with B-cell depletion
o
o

25%-

o
0% 0% %
2

0

Figure 4  Proportions of patients with B-cell depletion over time. B-cell depletion is defined as an absolute CD19 count <5 cells/pL. MMF,

mycophenolate mofetil.

More prolonged B depletion: 94% at 52 week

96% 6%
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| = | =
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104
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CJASN No data in SRNS for children

Clinical Journal of the American Society of Nephrology

Download

”

Cite

ORIGINAL ARTICLE: GLOMERULAR AND TUBULOINTERSTITIAL DISEASES

Obinutuzumab in Frequently Relapsing and Steroid-
Dependent Nephrotic Syndrome in Children

Dossier, Claire’; Bonneric, Stéphanie’; Baudouin, Veronique'; Kwon, Theresa'; Prim, Benjamin'; Cambier,
Alexandra'; Couderc, Anne'; Moreau, Christelle?; Deschenes, Georges'; Hogan, Julien’32

>

Obinutuzumab
2nd Generation Anti-CD20

FRSDNS, n=41 e 92% -y
Ritux resistance or relapse after ritux 5 i _Hﬁ_L °
1 single infusion of Obi 300mg/1.73m? § = ——
Cessation of IS within 2 months p i

< 40-
B cell depletion 8.3m, longer than ritux § -
Infusion reaction 12%, neutropenia 21% e L L S

HypolgM (83%)

Months after obinutuzumab

Dossier et al. CJASN 2023



The way forward



BEGINS: B-cell therapy Exploration Group for Idiopathic Nephrotic Syndrome




Part 1 — Clinical

Prospective clinical observational study

An international, multi-centre prospective observational study involving children
with frequently relapsing, steroid dependent nephrotic syndrome who are naive
to Anti-CD20 to understand the treatment efficacy and safety profile in long-term.

Part 2 - Translational
Understanding the genetic architecture of

nephrotic syndrome Genomics M
T, - oy |
Defining unique disease subgroups and finding -
targets for drug development Transcriptomic ﬁsﬁ‘

e

Identifying potential urinary biomarkers to guide ‘&

re-dose strategy prior to disease relapse Proteomics ~ _ \&9‘3
fnnnnn H
N

Treatment prognostication and individualization . -
through understanding the effect of rituximab on Immunophenotyping l
the T- and B-cell immunology
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The intestine, kidneys and bone maintain phosphorus levels

Blood contains
<1% of total body

phosphorus _
Net absorption Resorption
900 mg 350 mg
> [ Phosphorus ] < ~
Formation
: 350 mg
Resorbed ‘l Filtered
=

Bone contains

85% of total body
phosphorus

Urine
900 mg



The intestine, kidneys and bone maintain phosphorus levels

Blood contains

Diet
Mo <1% of total body
phosphorus _
: 1 Net absorption Resorption
350 mg
PTH

900 mg &
> Phosphorus >
Formation 1,25(0OH)2D

~ b o
1,25(OH),D E‘ |
/ '
T—7 350 mg
) Resorbed ‘l Filtered
4
1 Bone contains
85% of total body
Feces phosphorus
500 mg

Urine
900 mg



NaPi2a and NaPi2c mediate Pi reabsorption in proximal tubular cells

PTH and FGF23 promote endocytic retrieval

» Changes in maximal transport capacity (Vmax)

» No changes in the affinities for Pi or Na ions (K,,)

Apical Basolateral > Effects are inhibited by paclitaxel and colchicine

om0

HPO," 4

" ATP
O, O
+ 3Na*

ADP

" Phase contrast Oh 3h
= . Pi % Vmax f----- .9 %
N I % Vmax +PTH SN ONERR

Excretion 5-20%

Murer H, JASN 1992; Lotscher et al, JCI 1999; Hernando JASN 2G)U



FGF23 inhibits Vitamin D3 activation in proximal tubular cells

FGF23
skin ‘
1a- hydroxylase 24-hydroxylase
25 OH-D, 1 25-(0OH), —_— —> —> caIC|tr0|c acid
CYP2781 CYP24A1

diet

Karl P. Schlingmann et al. JASN 2016



Metabolic and hormonal responses to high dietary / serum phosphorus

— 25(0H)D

v -
1 FGF23 ,
secretion '

0 (3 1 PTH {4 1,25(0H),D
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X-linked Hypophosphatemia (XLH)
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X-linked Hypophosphatemia (XLH)

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

1937 Rickets in infancy resistant to
high-dose vitamin D (Albright)

1958 X-link dominance inheritance

1974 Hypophosphatemia persists
after renal transplantation

1995 PHEX mutations cause XLH

1998 PHEX mutations cause adult-onset
vitamin D-resistant osteomalacia

2000 FGF23 mutations cause ADHR

2002 High FGF23 levels in XLH

2009 anti-FGF23 antibodies in Hyp mouse

2014 First clinical trial with burosumab



FGF23: tissue sources and mechanisms of regulation

Fibrous dysplasia

Physiological
regulators

* TPhosphate
* T1.25(0H),D
* Llron

Osteocyte

Gain-of-function

Genetic regulators o To-KLOTHO mutations in GNAS
Loss-of-function \_ 4
mutation in: 1
* PHEX 1 oL )
« DMP1 Pro.teln k‘mase A
« ENPP1 < signalling
* FAM
L 20C )
— > (1 FGF23 !
Gain of function U
of FGFR1 T FGF23
Tumour cell associated with Epidermal nevus
tumour-induced osteomalacia syndrome

Fusion proteins
(FN1-FGFR1 or
FN1-FGF1 fusions)

l

Increased FGFR1
signalling

Gain-of-function
mutations in:
* HRAS

* NRAS

Carpenter et al, Nature Rev Dis Prim 2017



Hypophosphatemia with normal / low FGF23

Gene Serum Pi

DI Mutation  Tmp/Grr  2°(OH)D
Hereditary Hypophosphatemic Rickets SLC34A3 ! )
with Hypercalciuria (HHRH) (NPT2c)

: - : : SLC34A1
ldiopathic infantile hypercalcemia (IIH) (NPT2a) J ()

Often patients have hypercalciuria
Vitamin D treatment should NOT be prescribed




Physiopathology of XLH

5 J Pl:losp.hate tra.nsp.ort
J, Vitamin D activation

* MAlkaline Phosphatase

« J TmP/GFR L 2l | serum 1,25(OH),D 1 Phosphaturia
* Normal 25(OH)Vit D
* Normal PTH

* +/- pos. family history

Ll |, Serum Pi

<€




Clinical features of XLH

PEDIATRIC

Sparre Beck-Nielsen et al Orphanet J Rare Dis 2019



Delayed and
disproportionate
growth

Craniosynostosis
Rickets
Delayed motor

development and
gait abnormalities

Clinical features of XLH

PEDIATRIC

Sparre Beck-Nielsen et al Orphanet J Rare Dis 2019



Clinical features of XLH

Short stature
PEDIATRIC
Deformity of weight-
bearing limbs
Delayed and Tooth abscesses
disproporfionste Excessive dental caries
growth

Osteomalacia
Craniosynostosis
Bone and joint pain
Rickets
Joint stiffness
Delayed motor

development and
gait abnormalities

Muscle pain and weakness
Chiari malformation
Gait abnormalities
Diminished quality
of life including

psychosocial
impact

Sparre Beck-Nielsen et al Orphanet J Rare Dis 2019



Clinical features of XLH

PEDIATRIC Short stature
Deformity of weight-
bearing limbs
Fractures (includin
Delayed and Tooth abscesses insufﬁcien(cy fractugres
disproportionate Excessive dental.caries and Looser zones)
growth
Osteomalacia Osteoarthritis
Craniosynostosis
Bone and joint pain Extraosseus

Rickets calcification including:

Joint stiffness

Delayed motor
development and
gait abnormalities

« Enthesiophytes
* Enthesopathy
« Spinal stenosis

Muscle pain and weakness
Chiari malformation

Gait abnormalities

Hearing loss
Diminished quality s
of life including Disability that
psychosocial impacts ability
impact to work

Sparre Beck-Nielsen et al Orphanet J Rare Dis 2019



Rickets in XLH

Increased osteoid

Leg bowing (unmineralized bone matrix)
Metaphyseal splaying . . ..

g - Reduced mineralization
Irregular calcification at the growth plate trabecul d cortical b
No evidence of bone reabsorption (nutritional rickets) (trabecular and cortical bone)

At diagnosis, before therapy:
-serum P Low

- FGF23 High
-serum Ca Normal (low normal)
- PTH Normal (high normal)

Econs et al, J Clin Exp Endocrinol Metab 1268



Clinical features of XLH: Rickets and bone deformities

Thick growth plates Coxa vara Genu varus/valgus
Widened knee joints
Wide based gait

Cortesy D. Haffner, https://courses.washingtonh.cdu



Clinical features of XLH: growth retardation

25-40% of children with controlled XLH have a final |
heigb/f under -2 SDS

Males Females —
200 - = 200 - - o «
n=29 n=32 :
_——+2 8SDS o
180 . 180 +2 SDS % L LT T R
| / -2 8DS | o L I .........
160 r 160 e g .
3 R S LLLTITT e
140 - 7 140 5 x :+:
|l P i v
120 p 120 Q E N
; 5 @ ot L
"‘6, y ’ ‘5, % T I i I I N Rl
L 80 L 80+ qE, I S
60/ 60— ) ) T L%/ T )
40 40 s, @’@é "oy O,
() '5,\5‘ D) 0
20 20 4 ‘ _ 05 8
Or——T—7T T T T T T T T Ov—T 7T T T T T T T T *= p<0.001
0 2 4 6 8 101214 16 18 20 0 2 4 6 8 101214 16 18 20 XLH vs. healthy children
Age (Years) Age (Years)

Linglart A et al. Endocrine Connections 2014 Zivicnjak M et al. Pediatric Nephrol 2021



Clinical features of XLH: other symptoms and complications

Craniosynostosis

Chiari type Ill malformation

Hearing loss, tinnitus, vertigo

Spinal stenosis

https://www.xlhlink.com/
Vakharia et al, Pediatrics 2018



https://www.xlhlink.com/

Clinical features of XLH in adults

Osteomalacia Degenerative osteoarthropathy
Defective mineralization Ankles 68%
Bone pain Knee 63%
Pseudofractures Sacroiliac 40%

Enthesopathy
Ankles 74%
Knee 56%
Pelvis 49%
Spine 41%
Elbow, hand, shoulder 8-28%

Poor response to conventional Rx



Clinical features of XLH: dental problems

Hypomineralized dentin
Enamel hypoplasia
Enlarged pulp chambers

Abscesses
Malposition

Agnes Linglart 9t.ai
Endocrine Connections 2014



Symptomatic treatment

oral phosphate + active vitamin D supplements

Goals:

» Healing of rickets (AP < 1.5 ULN, clinical & radiological signs)
» Growth within the lower normal range

» Pain control

» NOT to normalize phosphorus

Early treatment is associated with better outcome

Haffner et al, Nature Rev nephrol 2019

Linglart et al, Endocrine Connections 2014

Carpenter et al, ] Bone Min Res 2011

Haffner & Waldegger, Comprehensive Pediatric Nephrology 2016
Verge et al, NEJM"1991

Harrell et al, JCI 1985



Symptomatic treatment

Limitations:

» Improves symptoms, but does NOT cure the disease Vitamin D suppl.

(phosphate suppl.)
» Linear growth is insufficient in most cases

» Patients can still develop hearing loss

» Enthesopathy cannot be prevented

» Increase FGF23 levels

. . Phosphate suppl.
> Possible side effects:

* Nephrocalcinosis (30-70%)

* Hyperparathyroidism (10-20%)

Haffner et al, Nature Rev nephrol 2019

Linglart et al, Endocrine Connections 2014

Carpenter et al, ] Bone Min Res 2011

Haffner & Waldegger, Comprehensive Pediatric Nephrology 2016
Verge et al, NEJM"1991

Harrell et al, JCI 1985



Burosumab for the treatment of XLH
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Burosumab for the treatment of XLH

ORIGINAL ARTICLE

52 children with XLH
aged 5-12 years

Burosumab Therapy in Children
with X-Linked Hypophosphatemia
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Carpenter et al, NEJM 2018



Burosumab for the treatment of XLH

Distal Femur

Metaphyseal Lucency

Proximal Tibia

Baseline Wk 40

[ Baseline [ Week 40 [l Week 64 . .
Functional Improvement

Thacher Rickets Severity Total Score Pain control

3.0+ All Patients
2.5
204 T

@ I T I

S 15- 1

(%]
1.04
0'5- 1 1
0.0

Every 2 Wk Every 4 Wk All
(N=26) (N=26) (N=52)

Carpenter et al, NEJM 2018 Whyte et al, The Lancet Diab Endocrinol 2019



Burosumab for the treatment of XLH
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Burosumab in adults

A Randomized, Double-Blind, Placebo-Controlled, Continued Beneficial Effects of Burosumab in Adults with X-Linked
Phase 3 Trial Evaluating the Efficacy of Burosumab, Hypophosphatemia: Results from a 24-Week Treatment Continuation

Anti-FGF23 Antibody, in Adults With X-Linked . ] .
:Ir;ponp;\osphater:i;:(\,Ngell(n24 PL:iniar)ll Anal);;‘ise Period After a 24-Week Double-Blind Placebo-Controlled Period

Insogna et al, ) Bone Mineral Res 2018 Portale et al, Calc Tissue Int 2019

* Normalization of phosphate

* Improvement in:
- stiffness
- physical impairment
- fracture healing

i
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Clinical recommendations

EVIDENCE-BASED GUIDELINE

Clinical practice recommendations Low serum levels of phosphate
for the diagnosis and management
of X-linked hypophosphataemia

Dieter Haffner®"?*, Francesco Emma?, Deborah M. Eastwood*®, Martin Biosse Duplan®’é,

Measure serum levels of PTH

v ¥

Justine Bacchetta®, Dirk Schnabel'®, Philippe Wicart®''-1?, Detlef Bockenhauer®'?, Normal or low High
Fernando Santos'4, Elena Levtchenko'®, Pol Harvengt'¢, Martha Kirchhoff'?, l
Federico Di Rocco'®, Catherine Chaussain®’#, Maria Louisa Brandi', Lars Savendahl®?°,
Karine Briot?221.22 Peter Kamenicky®23*24, Lars Rejnmark®?2® and Agnés Linglart®2426.27 * Abnormalities in
vitamin D metabolism
_ ® Calcium deficiency
Nature Reviews Nephrology 2019 ! ’ * Primary
Low High hyperparathyroidism

Measure serum levels of FGF23

* |nsufficient { }
phosphate intake Normal or low High
* Decrease in
gastrointestinal ‘l' ‘l'
absorption of phosphate * Hereditary * Hereditary hypophosphataemic
* Internal redistribution hypophosphataemic rickets (including XLH)
* Enhanced extra-renal rickets with * Acquired forms of
removal of phosphate hypercalciuria hypophosphataemic rickets

from the body * Fanconi syndrome due to high levels of FGF23
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3eneHa Hedppoaoria Ta
eKOJIOTIYHICTb: BNPOBaAKEHHA

3eN1eHOol Hepponoril

EKkopeanbHicTb — Le HOBMW Niaxia A0 BUPiLLEHHA EKONOTIYHNX Npobaem, Lo
IHTErpye 3eneHy HedbpoAOrito Ta IHHOBALIMHI NigXoAM A0 CTanoro Ppo3BuUTKY. Lle
KOHUEeNLiA, B OCHOBI AKOT NE€WUTb NPAarHeHHA rapMoHii 3 NPMpPoaoto Ta

MONIMWEeHHA AKOCTI XUTTA.

@ by Dmytro Ivanov



https://gamma.app

3eJieHa HepoJIoTisd Ta 1l
3HAYEeHHS

3esieHa HePPOJIOTis - 1e MiAxiJ, AKAW MOEAHYE
Cy4aCcHY HeQPOJIOTIiIO i3 IPpaKTHUKAaMU €KOJIOTIYHO
CBIZJOMOTO yIIpaBJIiHHA. [ler niaxig Ma€e BaXKJIMBe
3Ha4YeHHH, OCKIJIbKHY BIH jolIOMara€e MiHIMi3yBaTHU
BIIJIUB MeJIMYHOI rajiy3l Ha HAaBKOJIUIIIHE CepeloBUIILe,
OJHOYaCHO 3a0€e3MeYy04Yu BUCOKOSKICHY MeIUYHY
JIOTIOMOTY MaI[IEHTAM.



3eneHa Hedpoaorifa: NOHATTA Ta NPUHLUNK

1 NMpupoaHi metToan NiKyBaHHA

BpaxyBaHHS B3aEMO3B'A3KY 3 MPUPOAOI0 Ta BUKOPUCTAHHA NPUPOLHKX 3aC06iB Yy
NiKyBaHHI.

2 EdeKTUBHICTb Ta cTana AiANbHICTb

3eneHa Hedponoria cnpuse NigBULLEHHIO ePeKTUBHOCTI NiKyBaHHSA Ta NIATPUMYE
CTaNniA PO3BUTOK.

@ Made with Gamma


https://gamma.app/

EKopeanbHICTb B 3eN1eHil

Hedponorii

EkopeanbHiCTb B 3e/1eHit Hedpooril 4OC/iAXYE
BMNAMB €KONOTIYHUX YNHHIKKIB Ha 340P0B'A HNPOK
Ta IHHOBAUIVHI MiAX0AW B NliKyBaHHI 3e/1eHOH0

HeppPONOTi€Elo.

ICBURDEN

\NT

ion:
ession: 400-500 L

fialysis unit (30
,000-15,000 L
,000-105,000 L
>8,000-5,460,000 L
dividual power

i patient

on

@ Made with Gamma


https://gamma.app/

OcHOBMW 3eneHol Hedpponor

IHHOBaU,iMHI meToau
NiKYyBaHHA

3eneHa Hedponoria
NPOMOHYE iIHHOBAL,iMHi
MeTOAMN NiKYBaHHA
HUPKOBUX 3aXBOPIOBAHb
Ta 3HUXKEHHA
HeraTMBHOro BN/IMBY HA

AOBKiNAA.

EKONOriYyHO CyMiCHi
ACNeKTU NiKyBaHHA

Lle nepenbavace
BMKOPUCTAHHA NPUHLMNIB
CTa/Ioro PO3BUTKY Nig vac
npoBeaeHHA MeauYHNX
npoueayp Ta BUbopi

NIKAapCbKMX npenaparis.

BaxknusicTb
YCBiAOM/IEHOIO
CNOXMBAHHA

pecypcis

3eneHa Hedponoria
TAKOX HAro/IoWYye Ha
BaXK/IMBOCTI
YyCBiAOMNEHOIO
CMOXWBAHHA BOAMW,
eHeprii Ta IHWWX pecypcis
Y KOHTEKCTI J1iIKyBaHHA

HUPKOBUX 3aXBOPHOBAHb.

£ Made with Gamma


https://gamma.app

OcHOBMW 3eneHol Hedpponor

IHHOBaU,iMHI meToau
NiKYyBaHHA

3eneHa Hedponoria
NPOMOHYE iIHHOBAL,iMHi
MeTOAMN NiKYBaHHA
HUPKOBUX 3aXBOPIOBAHb
Ta 3HUXKEHHA
HeraTMBHOro BN/IMBY HA

AOBKiNAA.

EKONOriYyHO CyMiCHi
ACNeKTU NiKyBaHHA

Lle nepenbavae
BMKOPUCTAHHA NPUHLMNIB
CTANO0Oro Po3BUTKY MNig 4ac
nposeaeHHA MeaNYHNX
npoueayp Ta Bnbopi

NiKapCbKUX npenapartis.

BaknusicTtb
YCBiAOMIEHOIO
CNOXMBAHHA

pecypcis

3eneHa Hedponoria
TAKOX HAro/IoWYeE Ha
BaXK/IMBOCTI
YCBiAOMNEHOIO
CMOXWBAHHA BOAMW,
eHeprii Ta iIHWWX pecypcis
Y KOHTEKCTI J1iKyBaHHA

HUPKOBUX 3aXBOPHOBAHb.
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& Made with Gamma


https://gamma.app

OcHOBMW 3eneHol Hedpponor

IHHOBaU,iMHI meToau
NiKYBaHHA

3eneHa Hedponoria
NPOMOHYE iIHHOBAL,iMHi
MeTOAMN NiKYBaHHA
HUPKOBUX 3aXBOPIOBAHb
Ta 3HUXKEHHA
HeraTMBHOro BN/IMBY HA

AOBKiNAA.

EKONOriYyHO CyMiCHi
ACNeKTU NiKyBaHHA

Lle nepenbavae
BMKOPUCTAHHA NPUHLMNIB
CTANO0Oro Po3BUTKY MNig 4ac
nposeaeHHA MeaNYHNX
npoueayp Ta Bnbopi

NiKapCbKUX npenapartis.

BaknusicTtb
YCBiAOMIEHOIO
CNOXMBAHHA

pecypcis

3eneHa Hedpooris
TAKOX Haro/IoWYyeE Ha
BAXK/IMBOCTI
yCBigOMNEHOro
CNOXUBAHHA BOAM,
eHeprii Ta iIHWWX pecypcis
Y KOHTEKCTI NliKkyBaHHA

HUPKOBMX 3aXBOPIOBAHb.

& Made with Gamma


https://gamma.app

[I[pyHI UM 3e/1eHO0l HePPOJIOTil

1 EneproepeKTUBHICTb 2 Owapivse
BUKOPUCTAHHSA pecypcCiB
BukopucTaHHA
eHeproeeKTUBHOTO

0o0JIaiHAHHSA Ta
BIIPOBA/>KEHHA 3aX0/iB

3 eHepro3bepeKeHHs.

3 ExkoJioriyHi maTepiaau

@ Made with Gamma



https://gamma.app

[I[pyHI UM 3e/1eHO0l HePPOJIOTil

1 EneproepeKTUBHICTb

BukopucTaHHA
eHeproeeKTUBHOTO
0o0JIaiHAHHSA Ta
BIIPOBA/>KEHHA 3aX0/iB

3 eHepro3bepeKeHHs.

3 ExkoJioriyHi maTepiaau

OwmagiuBe
BUKOPUCTAHHSA pecypcCiB
3MeHIlIeHHS
CIIO>KMBAHHS BOJH,
MiHIMIi3aLiqa BigxoAiB Ta

epeKTUBHA NTepepoOKa.

@ Made with Gamma


https://gamma.app/

[IpyHIUIIM 3e/1eHO01 HePPOJIOTi]

1 EHeproepeKTHBHICTB % Owmaaiuse
BUKOPHMCTAHHS PeCYPCiB
BukopucTaHHA
eHeproepeKTUBHOIO SMeHIIeHHA

O6J'Ia,£[HaHHH Ta CIIOXKMBAHHA BO/JAH,

BIIPOBA/KEHHS SaXO,I[iB MI1HIM13alld B1AXOA1B Ta

3 eHepro36eperKeHHsl. epeKTHBHA llepepooKa.

3 ExkoJioriyHi maTepiaau

BukopucTaHHs 6e31eYHUX, 6i0pO3KJIaJHUX Ta

nepepoO6JIIOBaHUX MaTepiaJiB.

@ Made with Gamma



https://gamma.app

EHeproeeKkTHUBHICTb Y HEQPOJIOTII

OcBiT/ZIEHHA O6s1agHaHHSA CucTeMHU onasIeHHs/BeHTUAAL ]

BcTraHoBJIeHHA
eHeproedeKTUBHUX LED-s1amn Ta
BHUKOPUCTAHHS PUPOAHOTO

OCBITJIEHHA.

@ Made with Gamma


https://gamma.app/

EHeproeeKkTHUBHICTb Y HEQPOJIOTII

OcBiT/IeHHA

BcTraHoBJIeHHA
eHeproedeKTUBHUX LED-s1amn Ta
BHUKOPUCTAHHS PUPOAHOTO

OCBITJIEHHA.

O6Js1agHaHHA

[IprbaHHA eHeproedeKTUBHUX

MeJIMYHUX MPUJIA/JIB, allapaTiB

JLIsl TeMo/liasli3y Ta iHKyb6aTopiB.

CucTeMHU onasIeHHs/BeHTUAAL ]

@ Made with Gamma


https://gamma.app

EHeproe@eKkTHUBHICTb Y HEQPOJIOTII

OcBiT/IeHHA

BcTraHoBJIeHHA
eHeproedeKTUBHUX LED-s1amn Ta
BHUKOPUCTAHHS PUPOAHOTO

OCBITJIEHHA.

O6Js1agHaHHA

[IprbaHHA eHeproedeKTUBHUX

MeJIMYHUX MPUJIA/JIB, allapaTiB

JLIsl TeMo/liasli3y Ta iHKyb6aTopiB.

CucTeMHU onasIeHHs/BeHTUAAL ]

BripoBamXeHHs CYy4aCHUX CUCTEM
OIlaJIeHHs, BEHTUJIALLI] Ta
KOH/JIWIIIOHYBAHHA 3 BUCOKUM

KOeIiI[iEHTOM KOPHUCHOI Jil.

@ Made with Gamma


https://gamma.app

3MeHIIeHHS BIX0AIB Ta PELUKJIIHT

MepauyHIi Bigxoau

BripoBa/i»keHHS CyBOPOl CUCTEMU
COPTYBaHHA BiZIXOAIB Ta

epEeKTUBHOI MepepoOKU.

[Tamip Ta eJIeKTPOHHI BIAX0AHU

[lepexiza Ha eJIeKTPOHHUM
JIOKYMEHTOOOITr Ta opraHisariis
300py Ta epepoOKH mamnepy,
KapTPUKIB Ta IHIIOI eJIEKTPOHIKHU

[lnacTukoBi BUpoOU

3MeHIIeHHs BUKOPHUCTAHHA
OAHOPA30BOI'0 IIJIACTHUKY, 3aMiHa

Ha 6araTopas3oBi aJibTEPHATUBHU.

OpraHivHi Bigxoau

KoMmmnocTyBaHHA OpraHiyHUX
Bi/IXO/ZliB, TAKUX AK Xap4OBi

BIIXO/IU.

. @ Made with Gamma

/


https://gamma.app/

PariioHa/ibHe BUKOPUCTAHHA BOAU

BcTaHoBJ/IeHHS1 BO/1030€epiratoyoi apMaTypu

1 BrnipoBamkeHHsI cy4acHOI BOZ030€epiraro4oi CaHTEXHIKY,

TAKOIl AK 3MilllyBayi 3 JaTYUKAMU PYXY.

HOBTOpHe BUKOPHUCTAaHHA BOAH

P O4uIIeHHS Ta PeLUPKYJslis BOAU, 30KpeMa AJis1 TEXHIYHUX

noTpeo.

MOHITOPHUHT CIOXKHMBaHHS

3 BigcTexxeHHs Ta aHaJii3 BOJOCIIOXKHWBAHHSA J1J151 BUSIBJIEHH S

MO>XJIMBOCTEM ONTHUMIi3allil.



https://gamma.app/

EKoJioriyHl MmaTepiajiuv Ta
06JIaIHAHHS

2 S,

[lepepo6JitoBaHi biopo3kJaHi
BukopucranHd MaTepiaJiB, AKi 3acToCyBaHHS 0€e3MeYHUX,
MO>KHa IepepoOrTH Mic/s OpraHiyHHUX Ta 0i0JIOTIYHO
BUKOPUCTAHHA. PO3KJIaJHUX MaTepiaJiiB.

¢ S

EneproepeKkTuBHI besneyHi

[IpuabaHHA MeJUYHOTO BUKOpUCTaHHA HETOKCUYHUX,
00JIaITHaHHSA 3 BUCOKHUMHU rinoajiepreHHyUX MaTtepiasaiB [Jisd
INOKa3HHKaMHU MalLi€EHTIB.
eHeproepeKTUBHOCTI.

@ Made with Gamma



https://gamma.app/

Posib MeJUYHUX ITPAL[IBHUKIB Y
BIIPOBA/»KEHHI 3e1eH01 HePPOJIOTil

1 [TinBUIIeHHS 00i3HAHOCTI

HaB4yaHH# Ta iHpOpMyBaHHSA NepPCOHAJY 1040 NPUHIUIIIB

3eJieHol HepoJIoril.

2 BripoBag»xeHHA 3MiH

AKTUBHe 3aJIy4YeHHd MpaliBHUKIB [0 peaJii3alil iHiliaTuB

3eJ1eHOoI HeppoJIoril.

3 [Iporno3uuii B4OCKOHAJIEHb

OTpUMaHHS 3BOPOTHOTIO 3B AA3KY BiJl MepCcOHaJy Ta

BIIPOBA/P)KEHHS IXHIX ieH.

@ Made with Gamma



https://gamma.app/

| I .
. e ‘ .
N SRR
’

BrisivB 3esieHO1 HEQPOJIOTII HAa 3/I0POB £ MALlEHTIB

[TostinueHHA AKOCTI NOBITPA 3MeHIIeHH BUKU/IB Ta MiJBUIIEHHA
eHeproepeKTUBHOCTI NOKPAIIYIOTh YACTOTY Ta

CBDXKICTB MOBITPA B MeJUYHUX 3aKJaa4aX.

besneyHi maTepiaiu BUKOpPUCTAaHHA HETOKCUYHUX, TilloaJepreHHUux

MaTepiaJiB 3MeHIIYE PU3UKHU JJI1d 3J40POB 4 NMAL[IEHTIB.

[IcuxosioriyHUH KOMOPT EKOJI0TiYHO CBiIOMUM MiJXiJ] CTBOPIOE OIJIbII
3aCNOKIMJIMBY Ta 03[,0pOBYY aTMochepy AJIs

MalLi€HTIB.

@ Made with Gamma


https://gamma.app/

EKOHOMIYHI ITlepeBaru 3eJjieHol HePpPoJIOoril

SHUXKEHHS BUTPAT

EHeproedeKTUBHICTB,
palioHa/ibHEe BUKOPUCTAHHA
pecypcCiB Ta CKOPOYEHHSH BIAXO/IB
NPU3BOLAATEL 10 3MEHIIIEeHHH

eKCIIyaTal[iInHUX BUTPAT.

Jlep>kaBHa miATpUMKa

BripoBai»KeHHS 3eJIeHUX IHil[ilaTUuB
MOK€e HaZlaTU JOCTYII [0 TPAHTIB,
cyocuain Ta iHIux GopMm

biHaHCOBOI IOMTOMOTH.

PenyTauisa

CTaTyc '3eJIeHOT0 MeJUYHOr0
3aKJIay MOKpallye iMiK Ta

3aJIy4a€ Oisiblile Malli€HTIB.

@ Made with Gamma


https://gamma.app/

BUCHOBKM Ta lepCcrieKTUBU
PO3BUTKY 3€JIEHO1 HePPOJIOTil

1 KoMmniekcHUM migxin 2 [HHOBAIiMHI pillIeHHA
3eJieHa HeQPOJIOTis [locTiMHMY TTOLIYK
BHMara€ BCeOIYHOr0 HOBMX TEXHOJIOTIH Ta
BIIPOBA/>KEHHS MEeTO/IB, 1110 CHPUSITH
€KOJIOTIYHUX MPAKTHUK Y CTaJIOMYy PO3BUTKY
BCiX acreKTax po60TH HepoJIoTii.

MeJJUYHOT0 3aKJIay.

3 CniBrnpalisi Ta 0OMiH JOCBiJOM

BaxsinBO cniBnpaioBaTy 3 iHIIUMUA MEJUYHUMH
yCTAaHOBAMM Ta €KCIepTaMU JJisi 0OMiHY KpaluMU

IIPaKTHUKaMH.

@ Made with Gamma


https://gamma.app/

LLlo TaKe eKopeanbHICTb

e EKopeanbHicTb: CYKYNHICTb NPaKTUK Ta NPUHUMUNIB, CNPAMOBaHUX HA
MiHIMi3aUil0 HeraTMBHOro BN/ANBY NIIOANHU HA AOBKINNA.

e Crilke BUPOOHMLTBO: BUKOPUCTAHHA pecypciB 3 ypaxyBaHHAM iX
NOHOB/IIOBAHOCTI Ta 3HUXKEHHA BiaxoAis.

e ETMyHMU cnoxkusumin BnbIp: Mpioputet npu Kynisni ToBapis y
KOMMNAaHiW, WO NiKNAYIOTbCA NPO €KOOrilo.


https://gamma.app

Bnane eKopeanbHOCTI Ha
NOBKINNA

EkopeanbHiCTb MHOOKO BNAMBAE HA HABKOJINULLHE
cepenoBuLLEe, HaAMXatoun Ha 3b6epexeHHA Npupoam Ta
CTIMKi eKONOTIYHI NPaKTUKMN.

3MeHLWEeHHA BUKMAiB, TypboTa Npo Biopi3HOMaHITTA Ta
paLioHa/IbHE BUKOPUCTAHHA PecypcCiB CTaan KAHOYOBUMU
acnektTamu 3beperkeHHA npmpoau.



https://gamma.app

v

EKopeanbHICTb Y
NOBCAKAEHHOMY KUTTI

EKOpeanbHICTb Y MOBCAKAEHHOMY XUTTI O3HAYaAE
NPUNHATTA CTIMKMX HaBUYOK, TAKMX AK YTUAI3aLia BiAXOA,iB,
3e/1eHe TPaHCNOoPTYBaHHA Ta BUKOPUCTAHHA €KONOrIYHO
YMUCTMX TOBAPIiB. BOHa TaKOX BKIOYAE TYpbOTY Npo
POCNUHU, TBAPUH | CYCNiNIbCTBO B LIJIOMY.

Lle morKke BK/1IH04aTU BUPOLLYBAHHA CBOIX MPOAYKTIB,
BUKOPUCTAHHA eHeproedpeKTUBHUX TEXHO/OTIN Ta
MIHIMI3aUito BiAxXoAis. Y WizIoMy HUHI, 9KOpeanbHOCTb
CTaBUTb aKLEHT Ha 36aanaHCOBaHOMY CcnNocobi XUTTA,
BPaxoBye noTpebu Ak cebe, a n A0BKINAA.

& Made with Gamma


https://gamma.app

BUKAUKN TQ MOXJINBOCTI
eKO/NIOTIYHOCTI

Bnane 340poB'A

1 OnTMMmi3aLia eKoNoriYHMX YMOB NiATPUMKN 340PO0B'A

EKOHOMIYHA ePEKTUBHICTb

2 3MeHLUEeHHA BUTPAT Ha €KONOTYHO YUCTY
NPOAYKLitO

ETUYHI HOpMU

3 BiaAnoBIiAHICTb €TUYHUM NPUHLMNIAM Y
BUPOOHUUTBI Ta CNOXKMBAHHI

< Made with Gamma


https://gamma.app

ManbyTHE eKONOrYHOCTI

Y ManbyTHbOMY eKOpeanbHICTb BigirpaBaTume Kat040OBY
PO/Ib Y CTINKOMY PO3BUTKY, CNpPUAOYN 36eperKeHHo
npMpoAun Ta Nt0ACBKOro 340P0B'A.

3Ha4YHi 3MiHM Yy cnocobi }KUTTA Ta BUPOOHULTBI
KepyBaTMMYTbCA NPUHLMNAMN EKOPEANIbHOCTI,
BiAOMBAOUYNCh Y NMOKPALLEHHI AKOCTI AOBKINNA Ta
NiaBULLEHHI Baronony4yys nroaeun.

£ Made with Gamma


https://gamma.app

Bnaus ekonoril Ha 340p0B'A HUPOK

G

Cnpuartnuse
cepepoBuLle

YncTte HaBKOAULUHE
cepeoBuLLEe AOMOMAraEy

NiATPVIMLI 340POB'A HUPOK.

@)

3arpo3u 3abpyaHeHHs

LLIKiaNnBi eKoNoriyHi
YUNHHWNKN MOXYTb HEraTMBHO
BMNBATV Ha HUPKW.

S

3a0poBuin cnocib Kutra

AKTUBHUI CMNOCI6 XUTTA Ta
eKONOrYHO Yncre
cepefoBuiLLe CNPUAOTL
3/10POB'H0 HUPOK.

@ Made with Gamma


https://gamma.app/

I[HHOBaALIWHI niaxoau A0 NiKyBaHHA
HUPKOBUX 3aXBOPIOBAHb

TexHONOoriYvHi
BAOCKOHA/IEHHA

BuKoprcTaHHA HOBITHIX
TEeXHONOTiN Ta MEeTO/IB
NiKyBaHHA HPKOBWX
3aXBOPHOBaHb.

NMepcoHanizoBaHi metoau
NiKyBaHHA

P0O3BUTOK iHAVBIAYaNbHNX
nigxoAiB 40 NiKyBaHHA 3
ypaxyBaHHAM €KOJIOTIYHUNX
dakTopi..

ditoTepanifaTa
romeonaris

B1KopuUCTaHHA POCAUHHOI

Tepanii Ta romeonartii y
HUPKOBI MeNLHI.

@ Made with Gamma


https://gamma.app/

inable Speci

Green Nephrology

for
ABLE
_ARE

transform

Ponb cTanoro po3BuUTKy B
HedpPONOriYHiN NPaKTULL

36eperKeHHA pecypciB 2 EKonoriyHo umucti TexHonorii
CnpunaHHSA cTasiomy PO3BNTOK Ta BNpOBaXeHHSA
BUKOPWCTaHHIO pecypcCiBy eKOJIOTIYHO YNCTUX MeLNYHINX
NiKyBaHHI HNPKOBUX TEeXHOJIOTIN.

3aXBOPHOBAHb.

3 CouianbHa BignoBiganbHicTb

3anyyeHHs HUPKOBOI FPOMaACBKOCTI A0 340POB'A HNPOK Ta 36epexeHHst eKoNoril.

@ Made with Gamma


https://gamma.app/

3eneHi iHiyiaTnBu B NiKyBaHHI HUPKOBUX
NaUIEHTIB

1 EKONOriYyHO YnCTi yCTaHOBU

CTBOpPEHHA MeANYHNX YCTAaHOB, CMPOEKTOBAaHKX 3 YpaxyBaHHAM eKOJIOMYHNX
NPUHLMNIB.

2 MNMepiaTpuyHa eKonoriyHa Hedpponorisa

CneuianizoBaHa MeAM4YHa A0MNOMOra 3 ypaxyBaHHAM 0COb6/IMBOCTEN HUPKOBUX

3aXBOPHOBaHb Yy AiTel.

3 TexHonorii aBTOHOMHOCTI

3acTOCYyBaHHA TEXHOJOTIN, WO CNPUAOTL aBTOHOMHOCTI MeANYHKX 3aK1ajiBy
chepi eHeprosabesneyeHHs Ta BiAXOAIB.

@ Made with Gamma



https://gamma.app/

BUKAUKKU Ta nepcneKTuBu 3eseHol

Hedponoril

3arpo3un eKoNoriYHUxX IHauBiayanbHi nigxoau Po3BUTOK rnobanbHux
Kpus AO NiKyBaHHA eKOKOoHUenuin
. . Po3BMTOK
AHani3 BUKANKIB, AKNMU . [ToyK HOBUX
_ NepcoHanizoBaHMX -
3d3Hde €KOJ/10lN4yHa rnobanbHNX cTparterin

MeTOAIB NiKyBaHHA,

Hedponoria B ymoBax LOCATHEHHSA eKOJIoTIYHOI

BPax0OBYHOUYN €KONOTiIYHI

Cy4YacCHOrOo CBITY. CUHHUKY CTaNIoCTi B Hedponorii.

@ Made with Gamma


https://gamma.app/

3aK/1l04YHIi BUCHOBKM

3eneHi iHiuiatTusn B meaAnUMHI

1 HoBi migxoam y MeanyHii ranysi 403BONAOTb 3MEHLLNTU eKOJTOTYHNIA BiAOUTOK.

Y3roaXeHicTb Cy4aCHUX TEXHO/OTIN

2 B3aemMogif cydaCHUX TeXHOJIOTIA Ta CTA/IOro PO3BUTKY B HEPPONOril.

340p0B'A HUPOK Ta AOBKINNA

3 B3aeM03B'A30K MiX 340POB'AM HUPOK Ta CTAHOM A0BKINNA.

@ Made with Gamma


https://gamma.app/

3aK/1I0OUMHI BUCHOBKM

3eneHi iHiuiatTusmn B meanuUUHI

1 HoBi migxoam y MeanyHini ranysi 403BONAOTb 3MEHLNTUN eKOJTOTYHNIA BiAOUTOK.

4 N

BUOMpPanUTE HAUBAXKUYNIN LLNAX -
| y BaC He byae KOHKYPEHTIB

3p0pos's g».\ /

Y3roaKeH

2 B3aemoais

3 B3aeM03B'A30K MiX 340POB'AM HUPOK Ta CTAHOM J0BKIiNNAA.

@ Made with Gamma


https://gamma.app/

KDIGO CKD 2024:
CLINICAL PRACTICE GUIDELINE FOR THE
EVALUATION AND MANAGEMENT
OF CHRONIC KIDNEY DISEASE

Volodymyr Bezruk — Doctor of Medicine, PhD, MD, Professor,
Professor Department of Pediatrics, Neonatology and Perinatal Medicine,
Bukovinian State Medical University (Chernivtsi, Ukraine)

KNIHIYHI NPAKTUYHI PEKOMEHAALII KDIGO 2024
OO0 OLUIHKK U NIKYBAHHA
XPOHIYHOI XBOPOBU HUPOK

be3pyk Bonogumup BonognmmpoBud — 4OKTOP MeANYHUX HAYK, npodecop,
npodecop Kadpeapun neaiatpii, HEOHATONOrIT Ta NEPUHATA/IbHOI MeAUNLNHU
BYKOBMHCBKOrO Aep*KaBHOro Mean4YHOoro yHisepcutety (m. YepHiBui, YKpaiHa)



XpoHiuHa xBOpo6a HUPOK (XXH) — BM3HaAYAETbLCSA, K aHOMaANIT CTPYKTYpU abo PYHKLIT HUPOK, AKi
NPUCYTHI NPOTArOM LLIOHaMMeHLe 3 MicALIB | MaloTb HacNiAKM AnA 340Pp0B’A.
XXH KnacudikyeTbcs Ha OCHOBI NMPUUYMHMK, KaTeropii WBMAKOCTI KnybouKkosoi ¢inbrpauii (LKD)
(G1-G5) i kKaTeropii anbbymiHypii (A1-A3), ckopoueHo CGA [1].

1. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease. Kidney Int. 2024;105(4S):5S117-S314. Permission: melissa.thompson@kdigo.org

Cy4YacHa HoOMeHKnarypa XpoHi4Hoi XxBopobu Hupok (XXH), sky sBukopucroeye KDIGO

KDIGO: nporHo3 XXH 3a kateropisamu LUK®

i anb6yMiHypii

Karteropii nepcucTtyro4oi anb6ymiHypii

Onuc i giana3oH

A1 A2 A3
Big HopmanbHoro MomipHo 3HaYHO
A0 TPOXU

niasuvLleHoro

niaoBULLIEHUNA

niaABULLIEHUNA

HopmanbHUin a00 BUCOKUI PiBEHb

> 90

Tpoxu 3HUXEHUI

60-89

Tpoxu abo NOMIPHO 3HUXEHUN

45-59

[MoMipHO ab0 CUNbHO 3HUXXEHUN

3044

LyXe 3HUXEHUN

15-29

G1
—_—
%“5 3| G2
o
= r\.._g G3a
QT o
S8 |asb
5SE
:CEO G4
G5

HupkoBa HeOOCTaTHICTb

<15

————

| 3efEHVIIT AN3bKIUA PU3KK (38 BIACYTHOCTI iHLLIMX O3HaK 3aXBOPtoBaHHS HAPOK, XXH), XOBTWIA: NOMIPHO MIABMLL
; aHYEeBUI: PU3MK BUCOKWUIA; YPBOHWIA: lyXKe BUCOKUIA pu3nK; LLUK® — LBNAKICTb KIy6O4YKOBOI

< 30 mr/r
< 3 Mr/Mmonb

30-300 mr/r
3-30 Mr/mmMmonb

> 300 mr/r
> 30 mr/mMmmonsb
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1.1 BuasneHHA Ta ouiHKa XXH
1.1.1 BuasneHHa XXH

MpakTnuHMi nyHKT 1.1.1.1: TectynTte nogen 3 rpynu pusnKy WOA0 XPOHIYHOI XBOPOOU HUPOK
(XHH) 3a ponomoroto BMMiptoBaHHS anbbymiHy B cedi Ta OLHKM LWBUAKOCTI KAyOO4YKOBOI
¢inbrpayii (LUK®P) (tabn.1).

MpakTnyHmit nyHKT 1.1.1.2: MichA BMNAAKOBOro BMSABJIEHHA NiABULWEHOrO CMiBBiAHOWEHHSA
anbbymiHy Ao KpeaTuHiHy B cedi (CAK), remaTtypii abo HM3bKOi po3paxyHKoBoi LUK®P (pLUKOD)
NOBTOPITb TECTH, WOb niaTBepAnTM HaAaBHICTb XXH (Tabn.l).

Tabnuuys 1. Kputepii XpoHi4HOi XBOpo6U HUPOK
(6yAb-siKa i3 HaBeJeHUX HUXYe O3HaK HasiBHa LoOHaMeHLe 3 micsiyi)

~— ] } /
Anb = 1

AHomanii ocapy ceui

Crirka remarypis

EnekTponiTHi Ta iHLI aHOManii BHacnigok TyoynapHuX po3nagis
AHoManii, BUABNEHI 32 [OMNOMOrow ricTonorii

CTpyKTYypHi aHomanii, BUsiBNEHi 3a A0NOMOroro Bidyanisaduii
IcTopia TpaHcnnaHTauil HUPKK

Mapkepu ypaKeHHs
HUpOK (1 abo GinbLue)

3HMXeHHs KD LUK® < 60 mn/xB Ha 1,73 m? (LLUK® kaTeropii G3a-G5)

CAK — cniBBigHoLueHHs1 anbbyMiH/KpeaTuHiH; LUK® — wiBuakKicTe Kiy604KoBoi hinbTpauii.



KoXeH 3 UMX KOMMNOHEHTIB cucTeMmn Knacudikauii Ma€e BMpillanbHe 3HAYEHHA ANS OUiHKM nauieHTiB i3 XXH i gonomarae
BU3HAYNTU TAXKKICTb | PU3UK.

3ayBaXKTe, WO X04ya BU3HaYyeHHA XXH BKAto4ae 6arato PisHMX MAPKEPIB YParKeHHA HUPOK i HE OOMEXKYETLCA 3HUMKEHHAM
LUK® i cniBBigHOWeHHAM anbbymiH/kpeatuHid (CAK) > 30 mr/r [> 3 mr/mmonb], cuctema Knacuodikauii 6asyerbca Ha 2
napameTtpax: LLUK® i cryninb anbbyminypii (tabn. 2, 3).

Tabnuys 2. Kareropii LUK® npu XXH

Kateropis LUK® LWK® (mn/xB Ha 1,73 m?) TepmiHu
1 2 3

G1 >90 HopmarnbHuin abo BUCOKWUIA piBEHb
G2 60-89 TpOX® 3HMXKEHUIA?
G3a 45-59 Big nerkoro 4o NOMIpPHOIO 3HWXEHHS
G3b 30-44 Big nomipHOro o CUNbLHOIO 3HUXEHHS
G4 15-29 LlyXe 3HWXeHUI
G5 <15 HupkoBa HeJoOCTaTHICTb

XXH — xpoHi4Ha xBopoba Hupok; LUK® — weuakicte Kny6o4koBoi ginbTpadii.  — LLjogo piBHA monogi. 3a Big-
CYTHOCTI 03HaK ypaxeHHs1 HUpoK Hi G1, Hi G2 He BignosigatoTe Kputepiam XXH.

Tabnuys 3. Kateropii anb6ymiHypii npn XpoHiYHiu XBopobi HUPOK

. CAK (npubnusHo ekBiBaneHr) :
KaTteropis LLUBA (mr/24 rop) TepMiHun
(Mr/mmonb) (mr/r)
A1l <30 <3 < 30 HopmanbHuin abo NomMipHO NigBULLEHWI
A2 30-300 3-30 30-300 [MomipHO NigBULLEHNA®
A3 > 300 > 30 > 300 3Ha4yHO NiaBULLIEHWNIA

CAK — cniBBigHolUueHHs1 anb6yMiH/KpeaTuHiH; LUBA — WBNAKICTb BUBE4EHHS anbOyMiHY.




1.1.2 Metoau Bu3Ha4yeHHA ctagii XXH

PekomeHpauia 1.1.2.1: [lna gopocamx i3 puU3MKOM pPO3BUTKY XXH peKkomeHAYETbCA BUKOPUCTOBYBATU
PO3pPaxyHKOBY LUIBUAKICTb KNybouKoBOiI PpinbTpaLii Ha ocHOBI KpeaTUHiRY (pLUK®Pcr).

AKwo goctynHmMn unctatmH C, Kateropito LUK® cnig ouyiHioBaTK 32 KOMOIHALIEID KpeaTUHiHY Ta unctatuHy C
(po3paxyHKoBa WBMAKICTb KNyH6OUKOBOI ¢inbTpauii Ha OCHOBI KpeaTuHiHy Ta uuctatuHy C [pLUK®dcr-

cys]) (1B).

1.1.3. OuiHKa XpoHi3auii

MpakTnyHMn nyHKT 1.1.3.1. [loKa3 xpoHi3auii (TpuBanicte MiHimym 3 micaui) moxke 6yTM BCTAaHOBEHO TaKUM
YUHOM:

(i) ornag nonepeaHix BumiptoBaHb/ouiHOK LUK®;

(ii) nepernsg nonepeaHix BUMiptoBaHb anbbymiHypii ab0o NpOTEiHYpPIii Ta MiIKPOCKONIYHMX AOCNiIAKEHDb Cevi;
(iii) pe3ynbTaTy Bi3yanisauii, TaKi AK 3MeHLWEHHA PO3MipY HUPKN | 3BMEHLIEHHA KOPTUKANbHOI TOBLLUHMU;

(iv) naTonoriyHi 3HaxigKku, Taki Ak ¢ibpo3 i aTpodia HUPOK;

(v) icTopis xBopobu1, 0cO6NMBO CTaHMU, AKi, AK BiAOMO, cnpuunHAtoTb abo cnpuatoTb XXH;

(vi) noBTOpHiI BUMiptOBaHHA NPOTATOM i nicnsA 3-MicAYHOI TOUKMW.

nn nyHKT 1.1.3.2. He npunyckanTe XpPOHIYHOro PO3BUTKY HA OCHOBI OAHOr0 aHOMaNbHO
pLUK® i CAK, ocKkinbKuM 3HaxigKka moxke 6yTU pe3ynbTaToM HeloAaBHbOro rocTporo ypaxeHHa Hupok (FYH)
CTpOoi xBopo6u Hupok (FXH).

MpakTnyHum nyHKT 1.1.3.3. Po3rnsiHbTe MOMAMBICTb MOYATKYy ANiKyBaHHA XXH npu nepwomy nposasi
3HUKeHHA LK abo nigsuwenHs CAK, akwo XXH BBaXKaeTbCA BipOriAHOW Yepe3 HAABHICTb iHWMX KNTHIYHUX
O3HaK.



1.1.4 OuiHKa NPUYUHMU
MpakTnyHMn nyHKT 1.1.4.1: BcTaHOBITb NpuunHy XXH, BMKOPUCTOBYHOUYM KNiHIYHUN KOHTEKCT,
0COBUCTUN | CiMEeMHMIW aHaMHe3, couianbHi GakTopn Ta GaKTOPM HABKOINLWIHBOIO CeEPEeAOBULLA,

NiKW,

di3nyHe obcTexkeHHA, nabopaTopHi AocnigrKeHHs,

Bi3yanisauito Ta

reHeTn4YHy Ta

NaToONOrIYHY AiarHocTuky (puc. 1).

PyMUHYBaHHA
CTaHAAPTHUX
LWNAXIB MeAUYHOI
HONOMOru Ta
ocobnusocCTi
HaAaHHA
HedponorivHoI
AONOMOrU B yMOBaXx
BIMCbKOI arpecii B
YKpaiHi

Ivanoy, D., Ogli Jabbarli, I. S.,
Zavalna, I., & Denova, L.
(2023). Features of
nephrology care in Ukraine
during martial
law. KIDNEYS, 12(4), 180-186.
https://doi.org/10.22141/230
7-1257.12.4.2023.426

)

Meguuxe
06CTEXEHHS
HedpoToKCcHyHi CumnTOMM 1 03HAKM
npenaparu naronorii ce4oBu-
BiZHUX LUNAXIB
IcTopis CouianbHa
XBOpPOOU W ekonoriyHa
icTopis

PeTtenbHO BUBYITHL CiMEHUIA
aHaMHe3, BKJTKYHO i3 CIMENHUM
pOOOBOAOM, LLIOAO MOX/UBUX re-
HETUYHMX NpuymH XXH

CuMNTOMU 1 03HAKU
CUCTEMHUX 3aXBOPIOBaHb

JlabopatopHi aHaniau, Bidyanisayis i B3ATTs 3paskis
TKaHWH:

— aHania ceui Ta ii ocagy

— CriBBiAHOLUEHH: anbObyMiHy | KpeaTuHIHy B cei
— CeporioriyHi TecTu

— YNbTPa3ByKOBe AOCHIAKEHHS

— 6ionCia HAPKK

— reHeTUYHe TeCcTyBaHHA




MpakTMuHuit nyHKT 1.1.4.2: BUKOpMCTOBYMTE TECTU ANA BCTAHOBAEHHA MPUYUHU HA OCHOBI

HaaBHWUX pecypcis (Tabanus 6).

Ta6nuuys 6. BkasiBkyu oo Bu6opy AoAaTKOBUX TecTiB AJ1S OLUIHKKU NMPUYUHU

AnepHo-MeOuyHi gocnigxeHHsa, MPT

e Mpuknagwu KomeHTapi abo Kno4oBi mnocunaHHA
TecTty
OUiHITb CTPYKTYPY HUPKKW (TOOTO dpopMYy HUPKWU, PO3MIp, CK-
VY3, BHYTpPiLUHbOBEHHA yporpadis, KT | METPUYHICTE Ta 0O3HaKKM OOCTPYKLUIT) Ha HAfABHICTb KiCTO3HOI
3o06paXxeHHA | HUPOK, CEHOBOLIB, CEHOBOIo Mixypa, Ta pednoKCHOT XBOpoOu.

MigBuLLyeTbLCA ponb OOAATKOBMX TEXHOMOrIA (Hanpuknag,
3D-ynsTpasByk)

-

Bioncia HUpKn

epesLKipHa nig Y3[O-KoHTposiem

3asBuyan JocnimKyeTbes 3a AONOMOror CBITIIOBOT MiKpo-
ckonii, iIMyHodhnyopecueHLii Ta eneKTpPoHHOI MiKpocKonii, a B
JesKUX cUTyaLuiax MoXe BKITHoYaTW MONEeKYNApPHY OiarHOCTUKY.
BuKopucTtoByeTbCcs O TOYHOT OiarHOCTUKKM, NNaHyBaHHSA
JNiKyBaHH#, OUiHKW aKTWBHOCTI Ta XpPOoHi3aLlii 3aXBOpPIOBaHHSA
Ta MMOBIpHOCTI BigNoBiAi Ha NiKyBaHHA; TAKOX MOXe BUKO-
pucToByBaTUCA O1A OLIHKY reHeTUYHKX 3aXBOPIOBaHb

\___/

BioximidHi gocnig)eHHs, Wo BKMHOYaTb
KWUCIOTHO-NYXHi 1 eNeKTponiTU4Hi aHa-

Oue. KepiBHMUTBO 3 KniHiYHOT NpakTukn KDIGO 2021 ansa
NiKyBaHHA 3axXBOpOBaHb KNy6o4KiB?2

ggc?;ZiTeoHpHH;: ni3n, ceponoriyHi TecTy, Taki AK aHTK- MigpBULLEHHA BU3HAHHS poni nerkmx J'IalHLUOFiB y 3axso-
ceponoriuHi, PLA2R, ANCA, aHTuTina fo GBIVI . PIOBAHHAX HMPOK HaBIiTb 3a BIACYTHOCTI MHOXWHHOI Mie-
[OCTIMKEHHS EnekTpodopes/imyHodikcauia GIJ'I_KIB NnoMu (MOHOKIoHanbHa raMmmanarTisd HUPKOBOIro 3HauyeHHsA
ceui 6630Mp0BaTvKOBM?( NEerkux NaHurie, MG F{S_])98 o . _

CUpOBaTKK A cedi. HanaBHicTL cTiliKoi remaTypii ado anbOyMiHypii mae BUpiI-

AHania3 cedi Ta gocnigXeHHs ocafy cedi | WwanbHe 3HadeHHsA ansg audepeHuiansHoi giarHOCTUKKU

3 pO3BUTKOM MOro K iIHCTPYMEHTY OiarHOCTUKWN OYiKyeTbCH

FeHeTnYHe APOL1, COL4A3, COL4A4, COL4AS5, 30iNbLUIEHHs BUKOPUCTaHHA. BU3HaHHA TOro, Lo reHeTUYHi
TecTyBaHHSA NPHS1, UMOD, HNF1B, PKD1, PKD2 MPY4YMHK € BinbLU NOLLIMPEHUMU | MOXYTb BUSABNATUCA 6e3

KIacu4yHoi ciMerHoi icTopii®®: 190

ANCA — aHTUHeHlTpohinbHIi unTonnasmMaTnyHi aHTuTina; APOL1 — anoninonpoteid 1; COL4A — anbcha-naHyror
konareHy IV tuny; KT — kommr’rotepHa tomorpadpisi; GBM — 6azanbHa membpaHa knyéodka; HNF1B — renaro-
untapHuii sgepHui ¢ghaktop 1B; MPT — marHiTHo-pe3oHaHcHa Tomorpadpis; NPHS1 — Bpog»xeHui He¢bpoTUYHUA
cuHgpom; PKD1 — nonikicto3 Hupok 1; PKD2 — nonikictos Hupok 2; PLAZ2R — peuyentop ¢poceponinasmn A2
M-tuny; UMOD — ypomony-niH.

PekomeHaauia 1.1.4.1: nponoHYETbCA BUKOHYBATU Gioncito HUPKKU AK NPUAHATHUA, 6e3neuHuid
AIarHOCTUYHUMU TECT ANA OUIHKM NPUYMHM Ta NMPUWHATTA pilleHb NPO NiKyBaHHA, KOWU Ue
KNiHiYHO JopeyHo (2D) /



1.2 OuiHka UKD

Mouatkosum Tect pLUK®cr*

1.2.1 IHWi GyHKUii HUPOK, Kpim LLUKD

PosrnsHbTe mxepena noMunok

MpakTnyHmMM nyHKT 1.2.1.1: i HEOBXIAHICTb BINbLL TOYHOT OLJHKM.
BukopucTosyinTe TepmiH «LLIKP», koam Ll SRSl
naeTbca Npo cneundiyHy HUPKOBY Tak Hi

bYHKLUit0 KNybouKoBOi PinbTpaii.

BuKkopuctosynte 6inbli 3aranbHUM BuKopuCcTOBYliTe BUMIpSTH piBeHs

TepMiH «byHKLIA(T) HUPOK», KoK pLLK®er HucTaruty C

MAETbCA NPO CYKYMNHICTb PYHKLIN

HUPOK. Po3rnsHemo noTeHUinHi axepena nomMmunok
y pLLUK®cr-cys i HeobXigHIiCTb e GinbLu
TOYHOI OUiHKKMT. Y1 NOTpiIGHA GinbLL TO4HA OUiHKA?

1.2.2 PekomeHaauii ana nikapis ta
IHLUMX NOCTAYaNbHUKIB MeaNYHUNX
nocnyr

Hi Tak

Bukopucrosysatu BumipsaTu
pLUK®cr-cys* LK

MpakTUYHUMN NyHKT 1.2.2.1:
BMKOpUCTOBYNTE KpeaTUHIH CUPOBATKU

(SCr) i ouiHtOBanbHe PiBHAHHA ANA Oujitka LUK® ans kniivHoro 3actocysaHHs

noyaTkoBoi ouiHKK LLK® (puc. 11). B s o 90 120

PucyHok 11. 1ligxig Ao OUiHKN LUBUAKOCTI K/TIy604KOBOI pirib-
Tpayii (LUK®) 3a gonomMoror no4yaTtKoBuX i OMOMIXHUX TECTIB.




PekomeHpauia 1.2.2.1: PeKomeHAOYETbCA BUKOPUCTOBYBATM PLUKDCr-cys y KNiHIYHUX CUTyauifax,
Konn pLUK®cr € meHw TouHUM i LUK® BnAnBae Ha NPUNHATTA KNiHIYHMX piweHb (Tabaunua 8) (1C).

Ta6nuys 8. Noka3aHHA fo 3acTocyBaHHS UucratuHy C

Cneundpivnmn

MpuynHa 3HNXXEHHS

domeH T e KomeHTapi Ao ouiHku LLUK®
1 2 3 4
pLLUK®Dcys moxe 6yTU NPUAHATHO, AKLLIO
Poznaou xapydyBaHHA2" He-LLK® petepMiHaHTM SCr | HEMaEe CYNyTHiIX 3aXBOpIOBaHb, OKPIiM 3MeH-
LLIeHHSA M’A30BOT Macu
EkcTtpemansHun Bug pLUK®cys Mmoxe 6yTU NMPUAHATHOR, AKLLO
cnopTty/BnpaBun/6oau- He-LLUK® getepmiHaHTh SCr | 36inbLUIEHHA M’A30BOI Macu € eAQUHOKO
oingep aHomManier
adityc pLUK®cys moxe 6yTK OOUiNIbHOK B naui-
Tina i amiHuM AmMnyTauia BuLLE Big He-LLIK® netebMiHadTu SCr €HTIB 6e3 iHWKMX CYNYTHIX 3aXBOpPHBaHb.
M’A30BOI KoniHa'?® A P 3anponoHynTte pLUK®cr-cys nauieHtam i3
Macwu CYNyTHIMU 3aXBOpPIOBaHHAMMU

TpaBma CrHHOIo MO3Ky
3 napanneriero/napana-
pe3omMm abo TeTpanneri-
€ro/KBagpunapesom

He-LLWK® getepmiHaHTmn SCr

pLUK®cys Moxe 6yTM OopedHo ONndA TUX,
XTO He Mae€ HLWNX CYNyTHIX 3aXBOprOBaHb.
3anponoHynTte pLLUIK®cr-cys nauieHTam i3
CYNyTHIMU 3aXBOpPIOBaHHAMMU

O>xupiHHA Knacy =P

He-LWK® petepmiHaHT SCr
Ta SCys

pLUK®-cys BuaBmnaca HaUTOYHILLOK

Cnocib XXunTtTtH

naniHHﬂ129, 130, 131

He-LLUK® geTepMiHaHTU
SCys

MiniMmansHi gaHi, npmnycTiTe pLUK®Cr,
AKLLO HeMae 3MiH y geTepmiHaHTax SCr,
BioMiHHUX Big LLIK®, a6o cynyTHiX 3axBo-
proBaHb

OieTa

HwnabkonpoTeiHoBa gieta

He-LWIK® petepmiHaHTn SCr

KeTtognieta

He-LLWK® getepmiHaHTmn SCr

BerertapiaHcbka

He-LLWK® getepmiHaHTn SCr

LieTn 3 BUCOKUM BMicC-
ToM 6inkKa Ta go6aBkamMmm
KpeaTuHy

He-LLIK® petepmiHaHTK SCr

MiniMmansHi gaHi ceigyaTbk Npo Te, Wo
pLUK®cr moxe 6yTu NPpUAHATHOIO, AKLLIO
HemMae 3MiH y getepMmiHaHTax SCr, Bia-
MiHHKMX Big LLIK®, a6o HemMae CynyTHIX
3axBoproBaHbL




1 2 3 4
pLUK®cr-cys Moxe OYyTU MeHLL TOYHOIO
XpoHiyHa xBopoba, ne- Yyepes cniBiCHyBaHHA HeOOCTaTHLOro
ManbHyTpHLis pen6avyBaHui BB Ha Xap4yyBaHHs Ta 3ananeHHs. 3anp090HyﬁTe
He-LUK® petepmiHaHTn SCr | BuKopucToByBaTtu BLUK® ona NpunHATTA
i Scys piLLieHb LLIoA0 NiKYBaHHS Ha OCHOBI PiBHSA
LUIK®
MokaszHuk pLLUK®cr-cys npoeMoHCTpyBaB
HanOiNbLLUY TOYHICTb Y AOCNIMXYBaHMX
XpoHi4yHa xBopoba, ne- nonynauisax, ane € iMOBIpHICTb MeHLLOI
P 132, 133, 134, 135, 136, 137 penbavyBaHuii BB Ha TOYHOCTI B GiNnbLL ocnadneHux ntofein aéo
He-LUK® petepmiHaHT SCr | npy pakoBUX 3aXBOPHOBAHHAX 3 BUCOKUM
i SCys 060pOTOM KIITUH. 3anporoHyinTe BUKOPUC-
ToBYBaTW BLLUK® Ona NnpuAHATTA pillieHb
IHLLIi XBOPOGH, LLIOJI0 NiKYBaHHA Ha OCHOBI PiBHSA LLK®

He MNoB’A3aHi 3
XXH

CepLieBa HeoCTaTHICTL®
138, 139

XpoHiyHa xBopoba, ne-
penbayyBaHui BNIMB Ha
He-LLUK® pnetepMiHaHTu SCr
i SCys

Xoya gaHi oomexeHi, plLLUK®cys 3gaeThes
MEHLL ynepeXeHoto, ane BCi BOHN MakTb
HW3bKY TOYHICTb. 3anpornoHyTe BUKOPUC-
ToByBaTW pLUK®cr-cys abo plUK®cys ana
PYTUHHOI oLiHKK LUK®. 3anponoHyiTe
BUKopucToByBaTi BLUK® ong npumnHATTA
pilLieHb LLIOAO NIKYBaHHS Ha OCHOBI PiBHA
LUIK®

LlM poaa. 79, 140, 141

XpoHiyHa xBopooba, ne-
pen6adyBaHuUi BMNIMB Ha
He-LLUK® pnetepmiHaHTu SCr
i SCys

Xoya faHi oomexeHi, pLLUK®cys 3naeTbea
MeHLLl yrepeXeHoto, arne BCi BOHU MaloTb
HW3bKY TOYHICTb. 3anporoHynTe BUKOPWC-
ToByBaTK pLLIK®cr-cys abo pLLUK®cys anq
PYTUHHOI oLiHKK LLIK®. 3anponoHyinTe BUKO-
puctoByBaTy BLUK® ons NpUAHATTA pilLeHb
LLI0A0 NiKyBaHHA Ha OCHOBI piBHA LUK®
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KaTtaboniyHi xBopobu
CMNOXXUBAHHA®

XpoHiyHa xBopoba, ne-
pen6avyyBaHUA BMNIUB Ha
He-LLUK® netepmiHaHThu SCr
i SCys

MiHiManbHi gaHi, ane pLUK®cr-cys MoxXxe
6yTU HETOYHO. 3anporoHynTe BUKOPUC-
ToByBaTU pLUK®Cr-cys npotn pLUK®cr
ONA PYTUHHOI ouiHKK LLUK®. 3anponoHynTte
BUKopuctoByBaTu BLLUK® 1A NpUAHATTSA
pilleHb Wwoao nikyBaHHA Ha OCHOBI pPiBHSA
UKD

XBOpPOOU BUCHAXKEHHA
M’'A3iB’42

XpoOHivyHa xBopo0ba, ne-
penbadysaHuii BNAvB Ha
He-LLUK® getepmiHaHTn SCr
i SCys

MiHiMmanbHi gaHi. OgHe gocnigXXeHHs rno-
Kazye BeNiKe 3MilleHHA aK ana plUKOcr,
Tak i gnsa plUK®cys. 3anponoHynte Bu-
KopuctoByBaTu pLUK®cr-cys ana pyTUHHOI
OuiHKK LLIK®. 3anponoHynTe BUKOPUCTOBY-
BaTn BLLUK® Onsg NnpUUHATTA pilleHb Wono
NniKyBaHHsA Ha ocHoBi piBHA LLUK®

Bnnue nikie

Crepoign (aHaboniyHi,
ropmMoHarsbHi)

XpoHiyHa xBopoba, ne-
penodadyBaHUA BMJIUB Ha
He-LLUK® petepmiHaHThn SCr
i SCys

dizionoriyHun BnnmB Ha SCys HeBiQOMUA,
MoxxHa npunyctutn pLUK®cr-cys

3HMXEHHA KaHanbLEeBOI
cekpeuii

He-LLUK® pnetepmiHaHTu SCr

pLUK®Ccys MOXe OYyTU OOopeydHOor0, AKLLO0
NiKW BNAMBaKTb NMLLE Ha KpeaTUHiH i
HemMae CynyTHiX 3axBoploBaHb. 3arnporno-
HyWTe BUKOpUcTOoBYBaTU BLLUK® Onsa npuii-
HATTA pilleHb Woao fikyBaHHSA Ha OCHOBI
piBHsA LLUK®D

AHTUOIOTUKU LLUMPOKOIro
cnekTpa fii, AKi 3MeH-
LLIYIOTb EKCTpapeHasbHe
BUBELOEHHSA

He-LLUK® pnetepmiHaHThu SCr

pLUK®Ccys MoXxe OyTU OJOopeYdHOor0, AKLLO0
NiKWU BNAMBaAKTbL NMLLE Ha KpeaTUHiH i
HemMae CynyTHiX 3axBopoBaHb. 3arnporno-
HynTe BUKopuctoByBaTu BLUK® gns npuin-
HATTA pilleHb Wwono fikyBaHHSA Ha OCHOBI
piBHsA LUK®D

PLIK® — po3paxyHKoBa LUBMAKICTb Kny6o4KoBoi pinbTpauii; pUIK®cr — ouiHeHa LLIK® Ha OCHOBI KpeaTHUHIHY;

PLK®cr-cys — LLWK®, oyiHeHa Ha OCHOBI KpeaTuHIiHy i uncrtatuHy C; LIK® — wBnaKicTe Ky60o4KoBOiI ¢hinbTpa-
yii; BUIK® — BumMipsiHa WuBUAKICTb KNTy604KoBOI ¢hinbTpadii; SCr — cupoBaTKkoBUN KpeaTuHiH; SCys — cupoBar-
KoBuM UymucrtaTtuH C.



MpakTuuHUA NYHKT 1.2.2.2: akwo 6Ginbw TouHe BU3HaveHHA WK® BnauBatume Ha pilleHHA
npo nikyBaHHA, BUMipaUTe LLIK® 3a aonomoroio KnipeHcy eK30reHHOro mapkepa ¢inorpauii B

nnasmi abo ceui (Tabnnus 9 ).

Tabnuys 9. lNopiBHsIHHSA ouiHeHoi Ta BumipsiHoi LUK®

PospaxyHkoBa LLIK®
3a SCr i/a6o uuctatuHom C

BumipaHa LUK®

Hepnoporuit i npocTUi y BUKOHAHHI cnocio

BinbL goporui, 6inbLU TPYOOMICTKUA | IHB23UBHWUIA CNOCIO

LLInpoko OOCTYMHUI | MOXeE TaKoX BU-
KOpUCTOBYBATUCA Ha Miclji gornaay, nerko
MOBTOPHOETLCH

[loCTynHO NuLLe B NEBHUX LleHTpax

[ocTynHi MeToan BUMIpIOBaHHA, AKi He BUMararTb 300py cedi (Hanpu-
Knag, KnipeHc nnasmu). binbLwicTe NPOTOKONIB BUMarakTb NOBTOPHUX
3pa3KiB KpoBi, MOTEHLMHO NPOTAroM TPUBAOro Yacy

Mikponpo6u 3a JOoNOMOror nanbusa Ao3BONAITL NPOBOAUTU TECTYBaHHA
Ha Micui. TecTyBaHHA Oyno onuncaHo, ane He NPOBOOUTLCA perynapHo

HepgocTtaTHbO TOYHWUIA ON1A BCIX KMIHIYHUX
cuTyauin

ToyHnn nokasHuK LLUK® y Bcix cuTyauiax i B Mexax gianasoHy LLUK®. Bu-
marae iHguBigyanbHUX NPOTOKONIB

Bigctae Bif 3MiH LUK®

3[aTHUA BU3HAUUTU paHHi 3MiHK LLUKO

3anexHo Big getepMiHaHTn LLUKO

MeHLwniA BNNUB fleTepMiHaHT, He noB’a3aHux 3i LUK®

LIK® — weupakicte Kny6o4koBoi ¢inbTpayii; SCr — KpeaTuHiH cupoBaTKu.
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1.2.3 HactaHOBM ana KniHiuHMX nabopartopin

MpakTnyHumi nyHKT 1.2.3.1: 3actocynTte nabopatopHi ctaHaaptv gornaay (tabavuya 11), wob
3ab6e3neynTn TOYHICTb i HaAainHicTb Npwu ouiHui LLUK® 33 nonomoroto KpeaTuHiny Ta ymnctatury C.
MpakTUYyHM NyHKT 1.2.3.2: BpaxoByH4uM HAABHI pecypcu, KANiHiIYHI nabopaTopii MOXKyTb
PO3I/IAHYTU MOMKAMBICTb BUMIPIOBAHHA AK KPEATUHIHY, TaK i LMCTAaTUHY abo AK BHYTPILWHIN TecT,
abo AK peKoMeHa0BaHUM TeCT.

Ta6nuys 11. CtaHgapTH BnipoBag)XXeHHs 4151 3abe3ne4eHHs1 TOYHOCTI Ta HaginHocTi ouUiHKku LLK®
3a [JONoOMOroro KpeaTtuHiHy i unctatuHy C

NMopgaeanTe pLLUK® Ha gooaTtoKk O CMPOBATKOBUX KOHLEHTpaLin MapkepiB insTpadii, BAKOPUCTOBYHOUM NepeBipeHi
PIBHAHHSA

MogasanTe pLUK®, okpyrneHy o HanbnmX4yoro Uisioro yimcna Ta BigHoCHo nnowi nosepxHi tina (MMT) 1,73 m? y go-
POCNUX, BUKOPUCTOBYHOYN OANHULI MIT/XB Ha 1,73 Mm?

MoBigomneHi piBHi pLLUK® < 60 mn/xB Ha 1,73 M? cnif no3HavyaTu K HU3bKi

[1ig Yyac 3BiTYBaHHA Npo pPiBHI MapKepiB ginkTpadii nogaBaunTe:

(i) koHUeHTpaujto SCr, oKpyrneHy 0o HaNONMMXYOro Linoro Yymcna, kLo BoOHa BUpaXeHa B CTaHOAPTHUX MiXKHapOOHUX
OAVHNLAX (MKMOSL/M), | OKPYrneHy OO0 HaNONMXYOoi COTOT YaCTUHU LINOro Yncna, Ko BOHa BUPaXKeHa B YMOBHUX
oavHUUAX (Mr/an);

(i) KOHUeHTpauito unuctatuHy C y cupoBaTLi, OKpYriieHy 4o Hanbnmx4yol coTol Ljifioro Yucna, ko Bupaxatu ii B
YMOBHUX OOUHULUSAX (Mr/n)

[Mig yac 3BiTyBaHHA NMpo piBHI Mapkepie dinsTpadii noBigoMnsanre:

(i) koHUeHTpaLito SCr, oKpyrneHy 4o HaNONMXYOoro Lisioro Ymcna, AKLo BoHa BUpaXeHa B CTaHAapTHUX MiXKHapOL4HWUX
OAMHMUSAX (MKMOJIL/N), | OKPYrNeHy 40 HanbmxX4yoi COTOI YaCTUHM LiNoro Yncna, AKLo BOHa BUpaXeHa B YMOBHUX
oavHUUAX (Mr/an);

(ii) KoHUeHTpauito uuctatuHy C y cupoBartLi, OKpYrieHy 4o Hanbnmxyol coToil Linoro yucna, fKLWo BOHa BUpaXkeHa B
YMOBHUX OONHULSX (Mr/n)

BumipanTte mapkepu ¢insTpadii 3a 4ONOMOroto crielianbHoro To4Horo (koediuieHt Bapiauii [CV] < 2,3 % onga kpeatu-
HiHY i < 2,0 % ona yuctatuHy C) aHaniay 3 kaniopyBaHHAM, AKe MOXHa NPOCTEXUTU 3a Mi>XXKHapOOHUMU CTaH4apTHUMM
eTarloHHMMM MaTepianamu i 6axkaHUM BiOXUNEHHAM (< 3,7 % OnA KpeaTUHIHY | < 3,2 % ona unuctatuHy C)
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MpakTnyHMM NyHKT 1.2.3.3: JlTabopaTopii, Lo BUMIPIOIOTb KPeaTUHIH Y HEMOBAAT abo ManeHbKUx
AiTel, NOBWHHI 3abe3neyntn, WOO nNpouec KOHTPOAK AKOCTI BKAOYAB HAMHUKYY MEXKY

O4YiKyBaHOro Aiana3oHy 3Ha4YeHb ANA UiEl rpynu.
MpaktnyHum nyHKT 1.2.3.5: PiBeHb pLUK®cr <90 mn
«HU3bKUN» Y AiTen Ta NigNiTKIiB BiKOM Bif, 2 POKiB

HQ3HAUYNUTU AK

®pyH3a A.B. «YdockoHaneHHa memodie Npo2HO3y8aHHA
ma diazHoCmuKu peHanbHoi ducghyHKYii' y nepedyacHo
HapoodxceHux dimell 3a ymoe nepuHamanoHoi Namonoaii)

1.2.4 Bubip piBHAHb ANA OoUiHKK LUK

PekomeHgauia 1.2.4.1: PeKomeHOYETLCA BUKOPUCTOBYBATY
ana otpumaHHA LLK® Ha ocHoBi mapkepiB cupoBaTkoBoi dinbrpauii (pLUK®), a He noknapaTucsa

Ve Ha MapKepu cupoBaTkoBoi dinbTpadii (1D).

[MpaKTnuH HKT 1.2.4.1: BUKOPUCTOBYMNTE TE Came PIBHAHHA B reorpadivyHmx iQHax (AK ue
BU3pAGEHO Ha MicLEeBOMY PiBHi [HanpuKAaa, KOHTUHEHT, KpaiHa, perioH] i aAkomora 6inb
KUX perioHax piBHAHHA ANA AOPOCAUX | AiTEN MOXKYTb Biapi3HATUCA.

MpakTU4yHMM nNyHKT 1.2.4.2: Cnia YHWKATUM BUKOPUCTAHHS PacoBOi O3HAKW MpU 0BYUCNEHHI
LK.

KTUYHUN NYHKT 1.2.4.3: OuiHtonTe UKD y aiten 3a 4ONOMOroto niaTsepaKeHuUx PiBHAHb
bynu obneHni abo niagTBEpPAKEHI ANA NOPIBHAHHMX NONYALIN.
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1.3 OuiHKa anbbymiHypii

1.3.1. PekomeHpaauii ana nikapis Ta iHWMX NOCTA4YaIbHUKIB MeaUYHUX NOCAYT

MpaktnuyHun  nyHKT 1.3.1.1. BMKOPUCTOBYMTE HACTYNHi BUMIPIOBAaHHA A/18 MNOYaTKOBOrO
TEeCTyBaHHA anbbymiHypii (y nopsaaky 3meHwWeHHs nepesarun). Y BCiX BUNagKax y AOPOCAUX i
AiTen nepeBara BiAAAETLCA NEPLIOMY CEHOBUMYCKAHHIO B PAaHKOBOMY CepeaHbOMY 3Pa3Ky:

(i) CAK y ceui, abo

(i) peareHTHa cmyXKKa Ana aHanisy cedi Ha anbbymiH i CAK 3 aBTOMAaTUYHUM 34MTYBAHHAM.

Mpwu ouiHtOBaHHI BifIKa B cedi BUKOPUCTOBYMUTE TaKi BUMIPHOBAHHA:

(i) cnisBigHOWeEHHA 6inka/KpeaTnHiHy (CBK) B ceui;

(i) peareHTHa cMmyXKKa Ana aHanNi3y cedi Ha 3aranbHUI BiNOK 3 aBTOMAaTUYHUM 34MUTYBaHHAM abo
(iii) peareHTHa cMy»KKa AnA aHaNi3y cedi Ha 3aranbHUM BINIOK 3 PYYHUM 3UMTYBAHHAM.
MpakTnyHMM NyHKT 1.3.1.2. BukopuctoBymTte 6inbll TOYHI MeToaun, AKLLO anbbyMmiHypis BUABAEHa
MEHLI TOYHUMU METOLAMMU:

- NiaTBepabTe NO3UTUBHY anbbymiHypito i/abo nNpoTeiHypito 3a PeaKkTUBHOM CTPIYKOK 3a
NOMOMOrOK KiNibKiCHOro n1abopaTopHOro BUMMIPHOBAHHA Ta BUPasiTb AK BiAHOWEHHA A0
KpeaTUHIHY cedi, ae ue Moxameo (TobTo KinbKicHo BM3HauTe CAK abo CBK, AKLLO NOYaTKOBI
HaNiBKiNbKiCHI TECTU NO3UTUBHI).

- MiaTBepabre CAK 3 30 mr/r (3 3 mr/mmonb) y BUNagKkoBomy 3pasKy cedi 6e3 BU3HAUYeHHA Yacy 3
NoAaNbLLNM NEPLUMM PAHKOBUM CEYOBUMYCKAHHAM Y PAHKOBOMY 3pa3Ky cepeaHbol ceui.
MpaktnyHun nyHKT 1.3.1.3. 3po3yminte aKkTopu, AKIi MOXKYTb BMJIMHYTU Ha iHTepnpeTauito
BMMIipIOBaHb anbbyMiHYy B Cedi Ta KpeaTUHiHy B Ceui, i 3aMOBTe MiATBEPAKYIOUi TecTu, fK
3a3HayeHo (Tabnauui 16).



Tabnuys 16. @aKTopu, Lo CNPUYUHSIIOTL BionoriyHi 3mMiHN anb6yMmiHy abo 6inka ceyi

®akTop Momunkose NigBULLEHHS NMomunkoBe 3HUXEHHS
CAK a6o CBK CAK a6o CBK
BapiabenbHicTb anb6ymiHy abo 6inka B ceyi
[emaTypiq MigBuLlye anbOyMiH | OINOK Yy ceui
MeHcTpyaLis [MigBuLlye anbOyMiH i OINOK Yy ceui
Bnpagun?**® MigBurLLye anbOyMmiH i 6inoK y ceui

CumnTomaTtnyHa ceyona iHeKLis Moxe

|HDbeKLLia260: 261 ) o
(peku BUKITMKaTU BUPOOeHHs Ginka B opraHiami

IHLLi OINKM MOXYTb OYTK NpOonyLLeHi

HeanbbymiHOBI 6iNKuK .
y CMYXKamu 3 peareHToM a8 anbOymiHy

BapiabenbHicTb KOHUeHTpaUii KpeaTUHiHy B cedyi

XiHKM MaloTb HUXXYY eKcKpelito KpeaTuHi- | HonoBiku MaloTh BULLLY eKCKpeLjito Kpea-

bionoriyHa cTatb Hy i3 ceyeto, ToMy BuLLi CAK i CBK TUHIHY i3 ceyeto, oTxe, Hxkui CAK i CBK

Hu3bKa eKcKpeLia KpeaTuHiHy i3 ceyvelo, Bucoka eKcKpeLis KpeaTUHiHY i3 ceyveto,
LLIO BiANoBigae HU3bLKIK Ba3i, MOXe cripu- LLIO BignoBigae BeNVKiK Basi, MOXe Crpu-
4ynHUTK BUCcoke CAK ab6o CBK nopiBHAHO 3 | YnHUTK HU3bKe CAK abo CBK nopiBHAHO
BUIINEHHAM 3a YacoMm 3 BM[i/IeHHAM 32 YacoM

Ba ra?S, 160

Bucoka ekcKpeLjia KpeaTuHIHY i3 ceyeto
NPy BUCOKOMY CNoXuBaHHi 6inka abo
(i3MYHMX BnpaBax

SHWXKEHHA EKCKpeLLii KpeaTUHiHy i3 cevero

3MiHW eKcKpeLii KpeaTUHiH L
PELITKP y npu ['MTH abo HU3LKOMY CMOXMUBaHHI OiNka

CAK — cniBBigHoLueHHs1 anb6ymiHy/KpeaTuHiHy; I'MTH — roctpe nolukogxeHHs1 HUpoK; CBK — cniBBigHOLIEHHS

6inka/kpeatuHiHy.
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\ 4

MpaKTUYHUN N 31T 47Y piten Bi3bMiTb NepLnii PpaHKOBMI 3Pa30OK C
A Ha anbObYMiHYpIto Ta NPOTEiHYpIto (Y NOpPAAKY 3MEHLLUEHHA nepeBaru):
NP ceui ta CAK ceui;

(ii) AHani3 ceui 3 peakTUBHOIO CMYKKOIO Ha 3araiibHuit 6inoK i anbbymiH 3 aBTOMaTUUHUM
UTyBaHHAM, abo

I3 ceui Ha 3aranbHuit 6iNOK i aNbOyMiH 3 peaKTUBHOIO CMYXKKOIO 3 PYHHUM
34YUTYBAHHAM.

O4aTKOBOIO

1.3.2 HactaHoBM AnA KNiHiYHMX nabopaTtopin

MpakTnyHum nyHKT 1.3.2.1: 3anpoBaguTtun CcTaHAApTM nabopaTOpHOiI 3BITHOCTI Ta 0OPOOKMY,
BUKNageHi B Tabnnui 17 , wob 3abe3neymtn TOYHICTb i HaAiMHICTb BUCHOBKIB Nifl, 4aC OLIHKK
3pa3KiB ceui.

Tabnuusa 17. CtaHgapTH BNpoBagXXeHHS ANns 3abe3neyYeHHs TOYHOCTI M HagiMHOCTI 3pa3KiB cedi

3pa3ku ona BUMiproBaHHA anbOyMmiHy aHaniaytoTb CBiXXUMM abo 36epiratoT npu 4 °C 0o 7 OHIB

3pas3ku ona BUMiptoBaHHsA anbOyMmiHy He chif 36epiratv B 3aMopoXeHoMy cTaHi npu =20 °C

MogigomTte npo CAK y 3pa3kax ceui, fKi He 6ynn BU3Ha4YeHi 3a YacoM, Ha J0OaTOK [0 KOHUEHTpaLii anbOymiHy B ceui,
a He nooAuHL

[oBigoMneHHs 3 ToYHicTo Ao 1 3Haka nicns komu Ans CAK He3anexHo Bif Toro, Mr/MMosb abo mr/r

AHanitnyHun KB mMeTofiB BU3HaYeHHsi anbOyMiHy B cedi NoBuHeH O6yTn < 15 %
CAK — cniBBigHoLueHHSs1 anb6ymiHy/KpeaTuHiHy; KB — KoedgilyieHT Bapiayil.
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2. OuiHKa pu3uKy y nogeu i3 XXH

2.1 MoHitopuHr nporpecyBaHHA XXH Ha ocHoBi Kateropiit LUK® ta CAK

MpakTuuHKnit NyHKT 2.1.1: OujiHiTh anbbymiHypito y gopocanx abo anbbymiHypito/npoTeinypito y gitei Ta LUKD npuHaimHi
pa3 Ha piK y ntogein i3 XXH.

MpakTUYHMIN NYHKT 2.1.2: YacTiwe ouiHonTe anbbymiHypito Ta LUK ana ocib i3 UMM pu3nMKomM nporpecyBaHHA XXH, Konu
BUMIPIOBAaHHA BNAMBAaTMME Ha TepaneBTUYHI PilleHHA.

MpakTnyHmMin nyHKT 2.1.3: Ona mopen i3 XXH 3miHa plUK®P Ha >20% npu HAcTynHOMY TeCTi MepeBULLYE OYiKyBaHy
BapiabenbHicTb i NOTPebye OUiHKMN.

MpaKkTnyHut nyHKT 2.1.4: Cepep, ntogent i3 XXH, aKki NOYMHAOTb reMOAMHAMIYHO aKTUBHY Tepanito, 3HMKeHHs LUK®P Ha >30%
NpY HaCTyNMHOMY TeCTyBaHHi NepeBULLYE OYiKyBaHY BapiabenbHiCTb i BUMAra€e ouiHKMU.

MpakTUYHM NyHKT 2.1.5: OnAa MoOHiTOpuHry anbbyminypii ntogen i3 XXH nopgsoeHHa CAK nig 4ac HacTynHoro Tecty
nepesuLLYye BapiabenbHiCTb 1a60PaTOPHUX AAHUX | BUMATra€ OLLiHKM.

2.2 NMporHo3yBaHHA PU3UKY y Atogen i3 XXH

PekomeHpauis 2.2.1: na nogein i3 XXH 3—-5 peKomeHAyeETbCA BUKOPUCTOBYBATM 30BHILLHbO NEpeBipeHe PiBHAHHA PU3MKY
AN5 OLHKK abCoMIOTHOrO PU3NKY HUPKOBOI HeaocTaTHOCTI (1A) .

MPaKTUYHMI NYHKT 2.2.1: 5-piYHMMA PU3NK HUPKOBOI HepoCTaTHOCTI 3%—5% MOXKHA BMKOPWUCTOBYBATU A1A BU3HAYEHHS
HeobxigHOCTi HanpaBneHHA A0 Hedponora Ha A0AATOK A0 KpuTepiiB, 3acHOBaHMX Ha pLUKP abo CAK ceui, Ta iHWMX
KNIHIYHUX MIpKYBaHb.

MPaKTUYHMIN NYHKT 2.2.2: 2-pi4HNN PU3MK HUPKOBOI HEZOCTAaTHOCTI >10% morKe ByTn BUKOPUCTaHWUI AN1A BU3HAYEHHA Yacy
MYAbTUANCLMNAIHAPHOT 4ONOMOTIM Ha A0AATOK A0 KpUTepiiB Ha OCHOBI pLUK® Ta iHWKX KNiIHIYHMX MipKYBaHb.

MPaKTUYHMI NYHKT 2.2.3: 2-pi4HNI NOpPIr pU3NKy HUPKOBOI HegocTaTHOCTI >40% MmorKe BYyTU BUKOPUCTAHUIM A5 BUSHAYEHHA
MOZa/IbHOCTi HABYaHHA, Yacy NiAroTOBKM A0 3aMiCHOT HMPKoBOT Tepanii (3HT), BKAtOYatouM NAaHyBaHHA CYAMHHOrO AOCTyny
abo HanpaBAeHHA Ha TPaHCN/1aHTaLito, Ha AoAaTok A0 pLUK® KpuTepii Ta iHWiX KNiHIYHMX MipKYyBaHb.

MPaKTUYHMI NYHKT 2.2.4: 3ayBaKTe, WO PiIBHAHHA NPOrHO3yBaHHA PU3MKY, PO3P06AEHI ANA BUKOPUCTAHHA y ftogei i3 XXH
3-5, MOXyTb BYTU HegiNnCHUMK ONA BUKOPUCTAHHA B OCib i3 XXH 1-2.

MpaKTUYHMIN NYHKT 2.2.5: BuKkopuctosymTte cneumdivyHi nA 3aXBOPOBaHHA, 30BHILLHbO NEpeBipeHi PiBHAHHA NPOrHO3y ANA
nogen 3 imyHornobyniny A Hedpponarieto (IgAN) i ayTOCOMHO-A0OMiIHAHTHMM nofikicto3om HUPoK (ADPKD).



3. CnoBinbHeHHA nporpecyBaHHA XXH Ta nikyBaHHA
vycknagHeHb XXH

3.1 NlikyBaHHA XXH Ta mogudikauia pusmky

MpaktnyHnm nyHKT 3.1.1: Jlikynte noaen i3 XXH 3a A0ONOMOrord KOMMAEKCHOI cTpaTerii
NiIKYBaHHA, W06 3MeHWNTN PU3MKKU nporpecyBaHHA XXH Ta nos’A3aHuMX i3 HMM yCKnagHeHb
(puc. 17).

Bnnue Ha natodpisionorito XXH

[MpodhinakTuka i NikyBaHHA KNIHIYHAX CUMMTOMIB | O3HAK

(BKMIOYHO 3 MiJBMULLEHHAM apTepianbHOro TUCKY) MiHimi3yBaTW pU3nK NporpecyBaHHs HUPKOBOI
MakcumanbHe NoninWeHHA AKOCTI XUTTA, NOB’A3aHOI 3i HefoCTaTHOCTI

300pOB’AM, i (Pi3UYHNX PYHKLINA, Npaues3naTHocCTi i 3aar- TN YnpaBnsatv pU3uKoM i NPOBOAMTM BigNOBIgHE Ni-
HOCTi A0 CiNKyBaHHS If -I- ) KyBaHH$ YCKNaaHeHb, BKMIOYHO i3 CepLeBo-Cy-
HaneXHuin MOHITOPUHT i NiKyBaHHA NabopaToOPHUX BiaXK- N AVHHUMU 3aXBOPIOBAHHAMU, rocnitaniauieto,
neHb npu XXH. NoB'A3aHKX 3 HACnigKaMu Ana CTaHy 300- Mofarpoto, IH(eKLIAMU TOLLO

poB's (Hanpuknag, aHemis, XXH-MKP, nopywueHHs 06MiHy
Kanito, auuaos)

3miHa npupogHoro nepebiry
XXH i ii cumnToMmiB

PucyHok 17. JlikyBaHHSI Ta MoguapikaLisi pu3nNKy XpoHidHoi xBopobu HUpoK (XXH).
XXH-MKP — xpoHiyHa XxBopoba HUpOK — MiHepasibHi i KicTKOBI po3nagu
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IHOugidyanbHuli (nayieHmoopieHmosaHul) nioxio
y @i3uvHili peabinimauii nayienma 3 XXH

®i3nyHa Ta peabiniTauinHa gonomora — 3aCTOCYBaHHA KOMMJIEKCY peabinitTauimHux 3axoA,is,
o nepenbavyae mMeaAUYHY [AiarHOCTUKY, JiKyBaHHA Ta MNPOQINAKTUKY, MEHEOKMEHT
peabiniTaui€elo NAUIEHTIB yCiX BIKOBUX rpyn 3i CTaHamMu 340pOB’A, WO Npu3BoaATb A0
obmerkeHb MNOBCAKAEHHOro  (GYHKLUIOHYBaHHS, OOMEXKeHb MUTTEAIANBHOCTI Ta  iX
KOMOpPbiaHMX cTaHiB, Ta NpuAainsae ocobnmsy yBary NOpPyLEHHAM i OOMEXKeHHAM aKTUBHOCTI
0cobun 3 meToto CnpUAHHA 1T PiSUYHOMY i KOFHITUBHOMY GYHKLIOHYBaHHIO (BK/ItOYatouu
noBeAiHKy), y4yacTi (BKAlOYatouM AKicTb KUTTA) | moaudikauii ocobuctmx dakTopiB Ta
baKTOpiB MIKpPO- Ta MaKpoCepeaoBULLA i3 3aCTOCYBAaHHAM MYNbTUAMCUMNIIHAPHOIO Niaxoay.

Y cyqacHin HepponorivHiK NpaKTULi yBara 3ocepeaKeHa Ha nepcnektTusax ¢papmakonorivHoi
KopeKuii XXH 3 HeaocTaTHIM aKUEHTOM Ha 3MiHax y cnocobi XuTTAa nNauieHTa, Ae MOoro
®i3nyHa aKTUBHICTL Ma€E BUpilaNbHE 3HAYEHHA ANA PO3BUTKY Ta nporpecyBaHHA XXH;
apantyioum aopobok HanpauloBaHb AOCNIAHUKIB  WOAO0 MOXAUBOCTI BUKOPUCTAHHA
KoMmnnekcie ¢i3nvHoi peabinitauil y nauieHTiB i3 XXH Ha pi3HMX eTanax 3axBOpPIOBaHHA
(nopianizHMK nepion xBopobu, NauieHTIB Nia, Yac remoaianiay, NepUTOHEaNbHOro Aianily Ta
NaWiEHTIB i3 TPAHCNNAHTOBAHOK HUPKOIO) MNPOMNOHYETbCA METOAO0NONIA 3acTOCYBaHHA
Komnnekcy ¢isnuHux peabinitauintHux metoauk ana nauienTis i3 XXH Ha piBHi rocnitanbHOro
OKpyry.
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MeTopgonoria 3actocyBaHHA KomnneKkcy PisnyHnx peabinitauinHux meToauk

y nauieHTiB i3 XXH Ha piBHi rocnita/ibHOro oKpyry
(apanToBaHo [1, 2, 4-9, 34-36, 40], BnacHa intocTpauin)

IHOueidyanbHuil (nayieHMoopieHmoasaHuii) nioxio

y hizuyHiili peabinimayii nayienma 3 XXH

Aogianianwi nepiog xeBopobu: peabinitauiitia gonomora nauieHtam i3 XXH [amBynatopHuii um CTauioHapHWi ETaI‘h
peabiniTauii) HagaeTeoA y BignosigHoCTI 40 3aKoHy Yupaiiu «Mpo peabinitauio vy chepi oxopoHw 3gopos’as (BigomocTi BepxoeHoi
Paawm (BBP), 2021, Ne B, cT1.59) - https://zakon.rada.gov.ua/laws/show/1053-204Text Ta NoctaHosi KMY &/leAKi NMTaHHA opraHizauil
peabiniTauii y cpepi oxopoHdu 3gopos’Ar Big 16 rpyada 2022 p. No1462 - hitps: w.kmu.gov.ua/npas/deiaki-pytannia-orhanizatsii-
reabilitatsii-u-sferi-okho-a1462 Mbclid=lwAR3-GjS2A7S_ADICFOJNGO_umFdy95HX5Kjtu-P92Xn7GYsKZUcBYs_Vxdw, signosigno po
peKoMeHgauiM KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease -
https://fwww.kidney-international.org/article/S0085-2538(23)00766-4/fulltext Ta eTionoriyHol MpWuuHKM po3BMTRY XHH, 3okpema,
3rigHo go cranpapTie peabiniTayii NOKaNLHOND KNIHIYHOMD NPOTOKOAY MELWYHO! OONOMOTM ATAM 3 iHOEKLIAMKW CEYOBOT CHCTEMM —
https://kidneys.zaslavsky.com.ua/index.phpfjournal/article/view/366 abo cranpaprie peabinitayii nAokanbHoro KAIHIYHOTO
npoToKoay MEAUUHOT AONoMOrM Aaitam 3 rnomepynoHedpUTammn -

{fkidneys.zaslavsky.com.uafindex.phpf
https:,

https:/ ournal/article/view/436 Ta iHWWMKX 3axXxBOPOBaHb CEYOBWMAINBHOI CHCTEMM -
guidelines.moz.gov.ua/documents [1, 2, 4, 34, 35, 40] _/

p,ianiauuﬁ nepiop, xBopoﬁu: peabiniTayiina gonomora nauieHtam i3 XXH mome nposoguTica y Burnagi GpismuHmMx snpas nig vac
CeaHcy remogianisy (iHTparemogianisHi izuyni enpaem) [5-9, 36]:

Mepesazu:

- BAPaBM Nif Y4ac CeaHcy remoaianisy NposoAATLCA NiA HArNAACM MEAWYHOMD NepcoHany, wo € Ginsw 6e3neyHum, ocobnueo ana
komopbigHux nayieHTie iz XXH;

- 30iNBWEHHA HOMMNNEEHCY: PEMYAAPHI Di3MYHI BNpasM mig Yac CeaHciB remogianizy MoMyTe NOKPALKWTH CTAH NAWIEHTE, OCKINBKK
BOHM CTAOTh YACTHHOW PO3NOPASKY OHA NauieHTa;

- edEKTMBHICTL remogjanisy: dizmdHi BNpasw nig Yac gianisy MomyTh NigsMwKTH eQeRTHEHICTL TEMOLIanisy WAAXOM NOKPaULEHHA
HEpPAIOPECTiPATOPHUE NOKAZHMKIE T8 NOKPAWEHHA iZMYHOT NPaLEILaTHOCTI NALIEHTE | CHOPOUYEHHA TEPMIHIB rocniTanizawuii;

Hedoniku:

- 3BinbleHHA coBiBapTocTi MegWYHOT Nocnyrk: HeoGxigHO AOAaTHOBI IHEECTHUIT B o6naaHaHHA Ta HABYaHHA MEQWYHOrD NepCoHany
ANA HOHTPOD 33 BUKOHAHHAM BNPae NauicHTom;

- safe3neyeHHA NPUHLMNY HACTYNHOCTI ¥ AOTCTML HagaHHA peabiniTagifHux MegMUHMX NOCYT: PEANIZauia TAKMX NPOTPaM MOHE
Byt norictTuyHo cknagHoo, noTpebye KoopAMHALIT Mik 3aKN30aMW OXOPOHK 340POE'A.

Aianizumia nepiog, xsopobu: peabinitauiiHa gonomora naujeHtam i3 XXH mome nposoguTca y BUrMAZI nporpamu ,u,on.\aumh
di3MYHMX BNPaB NicnA ceadcy remodianisy (QomawHi TpeHyeaHHa) [36]:

Mepeaaau:

- NAUEHTH MOSYTE BMHOHYBATH ENPAEM, HOAW TM 3PYHHD, WD MOKE ONOMOTTH IHTENPYBaTH §iawuHy aHTHEHICTE Y IHIR pO3NOpRADK AHA [THY4HWA rpadik);

- ANA OOMEWHIX NpOFpam QiawdHme enpas HeobxigHo miHimaneHe oBnagHaHHA T3 BOCYTHICTE CNELANLHOTD HIEYEHOMD MEQMYHOTD NEQCOHANY, WO IMEHILYE
BWUTRaTH [EKOHOMMHA SHENTHEHICTE);

- 330XM04YE CAMOHOHTRONL NALIEHTA | MOME CNIOHYHATH A0 3IBW4KH PENYAAPHOT Ri3W4YHOT AHTHEHOCTI NO33 CEaHCAMM gianizy;
Hedoaiku:

- BB3 HArNAgY MESWMHYHOND NEPCOHANY NAWEHTaM mMome GyTW BaMHO NIATPMMYBETH NOCAGOBHICTE BMHOHAHHA GOMAWHIX NPOrPaM (i3w4HWAX BNPEBE, WO MOKE
MNPWIBECTH A0 IHMKEHHA BHEHTMEHOCTI GiZMHHOT AHTHEHOCTI 3ANEHHO Big MOTHEAL NAUEHTE Ta 3LATHOCTI AOTPWMYBATHCA NPHIHAYEHHE PEMHM GiIn4HNE BNpas;

- HH#HHA cTyniHe Geanexwk ANA nayieHTa: HOMOPEIgHI NALIEHTH MORYTE JITHHYTHCA 3 BHLYMM PHIWHOM OTPHMaHHA TpaemM Ge3 npodeciiHoro MEQWYHOMD HAarNAZY
Ta HEPIEHHLTES. /
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3.2 daKtopu cnocoby Kutra

MpakTnyHMi NyHKT 3.2.1: 3aoxouymnte nogen i3 XXH o $isMyHOIi aKTUBHOCTI, AKa BignoBigae
310pOB’I0 CepueBO-CYANHHOI CUCTEMW, TONIEPAHTHOCTI Ta PiBHIO cnabKocTi; AO0CArHEeHHSA
ONTUMaNIbHOTO iHAEeKcy macu Tina (IMT); i He BXKMBaTU TIOTIOHOBUX BUPODIB.

OCOBJINBOCTI NEAIATPUHHUX ACIEKTIB

MpakTnyHun nyHKT 3.2.2.5: 3aoxouymte Aaitern i3 XXH 3aMmatnuca @isUYHOK aKTUBHICTIO
BiANOBIAHO A0 PeKoMeHA0BaHUX BcecBiTHbOW opraHisauieto oxopoHu 3g0pos’a (BOO3) piBHiB
(To6T0 260 XBU/IMH Ha AeHb) | AocAraTy 340POBOI Baru.

3.3 JierTa

3.3.1 CnoXuBaHHsA 6inkKa

PekomeHpauia 3.3.1.1. MponoHyeTbCcA NiATPUMYBATU CMNOXKMBaHHA 6inka Ha piBHi 0,8 r/Kr macu
Tina/poby ana popocnux iz XXH 3-5 (2C).

MpaktnyHmm nyHKT 3.3.1.4: He obmexyute cnoxmBaHHA bOinka y aiten i3 XXH uyepes pusuk
nopyLweHHA pocTy. LinboBe cnoxknBaHHA Ginka Ta eHeprii y aiten i3 XXH 2-5 mae 6yt y BepxHin
4YaCTUHI HOPMaIbHOIO Aiana3oHy 414 340P0BUX AiTen, Wob cnpnAT ONTUMANbHOMY POCTY.

3.3.2 CnoXXuBaHHA HaTpito

PekomeHpauia 3.3.2.1: Mu nponoHyemo, wob cnoXMBaHHA HATPIlO CTAHOBMIO <2 T HATPIlO HA AEHb
(abo <90 mmoAb HaTpItO Ha AeHb, abo <5 r xnopuay HaTpito Ha AeHb) ans nogen i3 XXH (2C).
MpakTnyHMi NyHKT 3.3.2.1: [lieTnyHe obmexKeHHS HaTpilo 3a3BMYal He NiAXoAUTb ANA MaUiEHTIB 3
HedponaTi€to i3 BTPATOO HATPIlO.

MpaKTnyHMM NyHKT 3.3.2.2: loTpumymnTeca pekomeHa0BaHOI 060B0OIi HOPMK CMOXMBAHHA HATPIO, WO
3a/IeXKUTb  Bif, BiKY, KONM KOHCynbTyeTe Aiten i3 XXH i3 cuctoniyHmm Tafabo AiactoniyHmm

apTepianbHUM TUCKOM >90 NpoueHTUAA ANA BiKY, CTaTi Ta 3pOCTY.
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3.4 KoHTpOab apTepiaNibHOro TUCKY

PekomeHgauia 3.4.1. lNponoHyeTbca, wo gopocnmx 3 Bucokmm AT i XXH cnig nikyBatn Ao
NOCATHEHHS LiNbOBOro CUCTONIYHOro aptepianbHoro TucKy (CAT) <120 MMm.pT.cT. npw
NepeHOCUMOCTI, BAKOPUCTOBYHOUYM CTaHAAPTU30BaHe odicHe BMMiptoBaHHA AT (2B).
PekomeHaauia 3.4.2: MNponoHyeTbecs, Wob y aiten i3 XXH 24-roagnHHMI cepegHin apTepiaabHUM
TMcK (CAT) 3a ponomoroo ambynaToOpHOro MOHITOpPYBaHHA apTepianbHoro Tucky (AAT) bys
3HUXKeHun no <50-ro npoueHTMANA ANA BiKy, cTaTi Ta 3pocTty (2C) .

MpakTnyHuin NyHKT 3.4.2: KoHTpontonte AT ogmH pa3 Ha pik 3a gonomoroto AAT i KOXHi 3—6
MicALIB 32 JONOMOTOI CTaHAAPTM30BAHOro KabiHeTHOro ayckynbtatnsHoro AT y aiten i3 XXH.
MpakTnyHuim nyHKT 3.4.3: Y giten i3 XXH, konn AAT HeAOCTYNMHWUI, AOUiIIbHO HALIINTU HA PYYHUN
ayCKynbTatMBHUN odicHMM CAT, OTPMMAHMI Yy CTaHAAPTU30BAHUX YMOBAX, WO KepytTbCA
npoTtokosnom, 50-75-n npoueHTUNb ANa BiKy, CTaTi Ta 3POCTY, SAKWO He A0CArtM udA Uuisb
obmerkeHa 03HaKamum abo cMmnNTOMamu rinoTeHsii.

3.5 KoHTtponb raikemii - KDIGO 2022 Clinical Practice Guideline for Diabetes Management in
Chronic Kidney Disease

3.6 3acTocyBaHHsA iHribiTopiB peHiH-aHrioTEH3UHOBOI CUCTEMMU:

KDIGO 2021 Clinical Practice Guideline for the Management of Blood Pressure in Chronic Kidney
Disease

KDIGO 2021 Clinical Practice Guideline for the Management of Blood Pressure in Chronic Kidney
Disease

KDIGO 2022 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease
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https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2021-BP-GL.pdf
https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2021-BP-GL.pdf
https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2021-BP-GL.pdf
https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2021-BP-GL.pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf

3.7 IHribitopn HaTpili-rnioKo3Horo KotpaHcnoprepa-2 (iH3KTr2) - KDIGO 2022 Clinical Practice Guideline
for Diabetes Management in Chronic Kidney Disease

3.8 AHTaroHictu miHepanokoptukoigHux peuentopis (AMP) - KDIGO 2022 Clinical Practice Guideline for
Diabetes Management in Chronic Kidney Disease

MpakTUYHUM NyHKT 3.8.3: o6 3meHWwnNTM pU3nK rinepkaniemii, Bubepitb ntoaen i3 ctabinbHO HOPMasbHOLO
KOHUEHTPALED Kanito B CUPOBATLi KPOBi Ta PErynapHO KOHTPOAOUTE pPiBEHb Kanitdo B CUPOBATLi nicna
noyaTky Tepanii HectepoigHum AMP (puc. 26).

K* < 4,8 mmons/n

. ; _ K* 4,9-5,5 Mmmonb/n K* > 5,5 mmonb/n
— [HiuitonTe 3acTOCyBaHHA (PIHEPEHOHY:
- 10 mr/po6y, skwwo pLLIK® 25-59 mn/xe/1,73 m* ) — lMpogosxyWTe npuitmath hiHepe-  — YTpUManTeCh Bif NpUAOMY (PiHEePEeHOHY
- 20 Mr Ha ‘[1063{' AKLWO PLLKD = 60 "'”.1’ XB/1,73 M . HOH Yy fo3i 10 a6o 20 mr — Po3arnaHbTe MOXNKUBICTL KOPUIYBaHHA
- KOHTDOH".K LSO 1 Lol L L LS 2L el — KoHTponionte piseHb K* KoxHi 4 pieTv abo cynyTHIX NikapcbKUX npenapatis
BaHHs, & NOTIM KOXHI 4 MICALY micsau ANA 3MEHLLEHHs rinepkaniemii

— 36inbwmTtit 03y 40 20 Mr Ha AeHb, AKLLO NpUAMacTe
no 10 mMr Ha AeHb

— BigHosiTb npuitom no 10 Mr Ha AeHb, AKLLO paHille
npuimManu 3 npueogy rinepkaniemii i K* 3apas

< 5,0 Mmonb/n

— [MoBTOpHO Nepesipte K*
— PoarnaHbTe MOXUBICTL NOBTOPHOIO
npunomy, akLio K+ < 5,0 MMone/n

PucyHok 26. MoHIiTOpUHI piBHS Kanito B cupoBartyi KpoBi nig Yyac nikyBaHHS1 HecTepoigHUMUN aHTaroHictamu
MiHepanoKopTUkoigHux peyenrtopis (¢piHepeHOoH)

3.9 AroHicTM peuentopa ratokaroHonogibHoro nentmay-1 (APIFMM-1) - KDIGO 2022 Clinical Practice
Guideline for Diabetes Management in Chronic Kidney Disease
3.12 AHemin
KniHivyHi npakTnyHi pekomeHaauii KDIGO 2012 woa0 aHemii npu XpOHiYHi XBOpobi HUPOK Byae OHOB/IEHO Y
2024 pou.
3.13 XHH-miHepanbHumM KictkoBui po3snag (XXH-MKP) - KDIGO 2017 Clinical Practice Guideline Update for
the Diagnosis, Evaluation, Prevention, and Treatment of Chronic Kidney Disease—Mineral and Bone Disorder
(CKD-MBD)
3.15.1 JNinigHnit kKoHTponb - KDIGO Clinical Practice Guideline for Lipid Management in Chronic Kidney
Disease =



https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://www.kidney-international.org/article/S0085-2538(22)00507-5/pdf
https://kdigo.org/wp-content/uploads/2017/02/2017-KDIGO-CKD-MBD-GL-Update.pdf
https://kdigo.org/wp-content/uploads/2017/02/2017-KDIGO-CKD-MBD-GL-Update.pdf
https://kdigo.org/wp-content/uploads/2017/02/2017-KDIGO-CKD-MBD-GL-Update.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO-2013-Lipids-Guideline-English.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO-2013-Lipids-Guideline-English.pdf

5. Mogeni pornagy npun XXH

5.1 HanpaBneHHs 8o cneuyiani3oBaHUX cNyK6 NiKkyBaHHA HUPOK

MpaKTn4yHM NyHKT 5.1.2: HanpasnanTe aiten i nigniTkiB A0 cneuianizoBaHUX ciyXK6 NikyBaHHA HUPOK Yy TaKUX BUMNAAKaX:
e CAK 30 mr/r (3 mr/mmonb) abo MJIP 200 mr/r (20 mr/mmons) abo 6inblue, NiaTBepAXKeHe NOBTOPHUM MepPLUMM 3pa3KoM PaHKOBOI cedi, He Mif Yac MeHcTpyalui,

e CTillKa remaTypis,

® 6yab-siKe CTiliKe 3HUKEeHHA pLUK®,

® rinepToHis,

® 06CTPYKLLA BiATOKY HUPOK abo aHOManii HUPOK i CEYOBUBIAHMX LLNAXIB,

e Bigoma abo nigo3ptoBaHa XXH, abo peungmsyroya iHbeKLis ce4oBUBIAHMX LNAXIB.

Kareropis 06CcTaBuH MpuKnaon 06cTaBmH fisa
— MpuumHa XXH Heaposymina [MopansLua ouiHKa Ta
_.-—> — CnajKoBi 3aXBOPIOBAHHA HUPOK , CrewjanizoBaHe fikyBaH-
— Peuuaousytovmnin 06LUMpHUIA Hedponi- HSl Ha OCHOBI BCTaHOBIE-
Tias HOrO fiarHo3y

— Puaunk Heo6xigHocTi nposegeHHs H3T npotarom 5

. o " o i :
pokKiB > 3—_5 %o, BUMIPAHWA 3 BUKOPUCTAHHAM 3aTBEp MnaHyBaHHs Ta NiaroToeKa
[DKEHOTO PIBHA PU3UKY

-~ plUK®/pusnk H3T " pLUK® < 30 m/xs Ha 1,73 w2 [0 3aMiCHOI HUPKOBOI Te-

— Crilike 3HxXeHHs LUK® Ha > 20 % w1 > 30 % y navj- pan
€HTIB, AKi NOYMHAKOTL FeMOJUHaMIYHO aKTUBHY Tepanito

— lMocTiitHe BUABNEHHS 3Ha4HOT ansOymiHypii (CAK > 300 mr/r
[> 30 mr/mons] a6o LLIBA > 300 mr/24 rog, wo npubnusHo ekeisa-

AiarHocTuka XXH —— nenTHo BKC 2500 mr/r [> 50 mr/mons] abo LLIBE > 500 mr/24 rop)
Y NOEAHaHHI 3 rematypieto Mopansiua ouiHKa i
L — > 2-KpaTHe 36iNbLUeHHA ans0yMiHypii B NOAen 3i 3Ha4YHOK anb- ———» ypaBAiHHA

BymiHypieto, fiki nepefyBaroTh Mifg HArnanoM

— MocriitHe BusHadeHHs CAK > 700 mr/r [> 70 mr/mons)

— EputpouuTapHi npo6u B ceui, KinbkicT eputpoumTis > 20 y noni
BUCOKOI NOTYXKHOCTI, CTIFKi 1 He NiANAOTECA NOACHEHHIO

— XXH 1a aptepiantHa rinepTeHsis, pe3UCTeHTHI A0
NiKyBaHHS > 4 aHTWrNEePTEH3MBHMMM Npenaparamm
— CTiiKi nopyLLeHHs piBHA Kanito B cMpoBaTLli KpoBi

— Aumpos NikyBaHHA ycKnapHeHb
—— (e o Ty

— 3axXBOpHBAHHS KiCTOK
— HepocTaTHe xap4yBaHHs

PucyHok 48. O6¢cTtaBuHU HanpaBJiIeHHS 4O crneyianizoBaHuX ciyX6 JiKyBaHHS HUPOK i yini HanpaBneHHA. CAK —
cniBBigHOLUEHHs anbb6yMiHy/KpeaTtuHiny; LLIBA — wiBuaKicTe BUBeeHHs anbbymMiHy; XXH — xpoHiyHa xBopoba 26
HUpok; pLUK® — po3paxyHKoBa LUBUAKICTb KIy604KoBOI ¢hinbTpadii; H3T — HupKkoBo-3amicHa Tepanisa; BKC —
6inkoBo-KpeaTuHiHoBe cnieBigHoweHHs1; LUBBb — weuakicTe BUBefeHHS 6inka



5.3.1 Mepexip Big nepiatpnyHoOro aornaay Ao Aopocnoro

MpakTnuHuM NyHKT 5.3.1.1.1: ToTyTe NigniTKiB Ta ixHi cim’i 4O Nnepexoay A0 ONiKW, OPIEHTOBAHOI
Ha A0POCAUX, NOYMHAUM 3 11-14 pOKiB, BUKOPUCTOBYOUYN KOHTPObHI CAUCKM ANA OLLIHKN
FrOTOBHOCTI Ta NiArOTOBKW KEPIBHMLTBA, @ TAKOXK NPOBOAAYM YAaCTUHY KOXKHOTO BiaBiayBaHHA be3

npucyTHocTi 6aTbKiB/onikyHiB (puc. 55).

MigroToBka ao nepepgavi
Mepexig
MegiaTpuyHa gonomora
— MounHaitte paHo (11-14 pokis)

— BUKOPUCTOBYITE KOHTPONbHI CIMCKA ANs
OUiHKI FOTOBHOCTI | KepiBHWLITBA NiAroToB-
KO0

— [1poBoabTe 3 MONOAOK NOAVHOK HA0AWH-
Lji Xo4a 6 4acTUHY KOXHOrO BifABIAyBaHHA

— [leTanbHe NucbMoBe
pestome Ta ycHa nepenava
IH(hopMmaLlil, BKNIOYHO 3
KOTHITUBHUMM 3AI6HOCTA-
MW i couianbHOIo NigTpUM-
KO

lMepegada — Konu CcTabINbHI

— MopanbLue CNOCTEPEXEHHA nicns nepeseneHHA

MigroToBKa A0 perynapHoro aornaay 3a A0pocnMmMu
Mepexig

CninbHuA gornag 3a AiTbMM i1 JOPOCIUMM
abo
LOrNsf 3a MOIoAUMM JOPOCTUMM

— [lo3sonuTin MONoAUM 0cobam BiABiAyBaTW KNiHIKY nepea
nepeBeaeHHaM

— Bu3Harty, Wo «CTaHOBNEHHA JOPOCNOCTi» — Lie Nepioa
BUCOKOrO PU3MKY HECMPUATIMBUX HACNIaKIB

— Monogux 0opocnvx OrnaaainTe vacTille, HiX MiTHIX
nopen 3 Tiew X cragien XXH

— 3anpoLwuyiTe 0ci6, iKi 3LINCHIONTE 4OrNsA, 260 IHLLMX
3Ha4yLmx oci6 Npw BiABIAYBaHHI NaLieHTa 3 403B0ONY nauji-
EHTa

PerynapHui
pornag
3a JopocnuM

Bik (poku)

PucyHok 55. lNpoyec nepexoay Big negiatpu4Hoi gonomoru 4o JONoMoru Jopocsium rnpu XpoHiyHin XBopobi
Hupok (XXH)




5.4 Bu3HauyeHHA Yyacy NoYaTKy Aianisy

MpaKTUYHMIN NYHKT 5.4.1: Po3no4aTu Aianis Ha OCHOBI CYKYNHOI OLiHKM CUMMMATOMIB, O3HaK, AKOCTi XXUTTA, ynoaobaHb, piBHA
LLIK® Ta nabopaTopHUX BiAXUNEHD.

MpPaKTUYHMIN NYHKT 5.4.2: PO3MNOYHITb Aianis, AKWO oyeBnaHa oaHa abo 6inblie 3 HaBegeHUX HUXKYe cuTyauin ( Tabanya 41).
Lle uacTo, ane He 3aB»AM, BiabyBaeTbca B Aiana3oHi LUK® Big 5 4o 10 ma/xB Ha 1,73 m2.

MpaKTUYHUI NYHKT 5.4.3: PO3rnsiHbTe MOXK/IMBICTb N1aHYBaHHA NPeBEHTUBHOT TpaHCNaHTaLii HMPKK Ta/abo gocTyny Ao
Aianisy y gopocaux, akwo WK ctaHoBuTb <15-20 mn/x8 Ha 1,73 m 2 abo pusuk H3T >40% npoTsarom 2 pokis.

Tabnuus 41. lNoka3aHHA [o no4vartKy gianisy

CumMnTomu abo 03HaKW, NOB’A3aHi 3 HUPKOBOK HEOOCTATHICTIO (HanpuKnag, HeBpOSorivyHi 03HaKK Ta CUMMTOMM,
NOB’A3aHi 3 ypeMielo, NepukapauTomM, aHopeKcCiel, pe3UCTEHTHUMUN KUCIOTHO-eNEKTPONITHUMIU NOPYLLEHHAMU, CTil-
KM CBEPOEXEM, CEPO3UTOM i KUCITOTHO-OCHOBHUMU 260 e1IEKTPONITHUMM MOPYLLEHHSMMN)

He3gaTHICTb KOHTPOMOBAT BONIEMIYHMIA CTaTyC abo apTepianbHUA TUCK

[lporpecytoye NoripLUeHHA Xap4oBOro crtaTtycy, CTike 0O OIETUYHOIO BTPYYaHHs, ab0 KOrHITUBHI NOPYLLEHHS

MpaKTUYHUN NyHKT 5.4.4: Y aiteid, OKpiMm NOKasaHb AAS Aianisy Ana A0pPOCaAUX, NOKa3aHHAM Ana novaTtky H3T € HegocTaTHIN
PiCT, CTIMKUIM A0 ONTMMI30BAHOMO XapyyBaHHA, FOPMOHY POCTY Ta MEeAUKAMEHTO3HOTIO JliKyBaHHSA.

MpaKTMYHUN NyHKT 5.4.5: MpoBOAUTM NPEBEHTUBHY TPAHCMNAHTALID HUPKKU BiA, *KMBOro abo nomepnoro AoHOpa AK
NiKyBaHHA BUOOPY ANA AiTen, y AKMX € 03HAKK Nporpecytoyoi Ta HeobopoTHOI XXH. PiBeHb pLUK®, npu akin cnig nposoanTu
NPeBEeHTMBHY TPAHCMAAHTaLUil0, 3anexaTtume Bia, 6araTbox (GaKToOpiB, BKAKOYAKOYM BIK i PO3Mip AWUTUHM Ta LWBUAKICTbL
nporpecyBaHHA HUPKOBOT HEAOCTATHOCTI, ane 3a3BMyai ctaHoBUTUMe 5-15 mn/xB Ha 1,73 m2 .

5.5. CrpyKtypa Ta npouec nigTPMMYyIO4YOi Tepanii Ta KOMMIEKCHOro KOHCepBaTUBHOrO

NiKyBaHHA

MpakTUYHMK NYHKT 5.5.1: IHpopmyBaTu ntoaei i3 XXH npo BapiaHTM H3T Ta KOMNEKCHOrO KOHCEPBATMBHOIO NliKyBaHHS.
MPaKTUYHMIN NYHKT 5.5.2: MiaTpUMynTe KOMNNEKCHE KOHCEePBATMBHE /iKyBaHHSA AK BapiaHT ANs NlO4EN, AKi BUPIWUAN He
npogosXysatn H3T.

MpaKTn4yHMt NnyHKT 5.5.3: HagaHHA aoctyny Ao pecypcis, AKi A03BOAAOTb 34iMCHIOBAaTU PO3LWIMPEHE NAAHYBAHHA A0rnaay
ANA Nofen, AKi BU3HAOTb NoTpeby B AOMAAI HANPUKIHL 3KUTTA, BKAKOYHO 3 TUMU IOAbMU, AKI NMPOXOAATbL KOMRJIEKCHY
KOHCepBaTUBHY AOMNOMOTY.
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