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Primara hiperoksalurija (PH)

Reta genétiska slimiba.
Epidemiologiskie dati Eiropa un Ziemelamerika 1-3:1 000 000

Galvenokart izraisa autosomali recesivi varianti tris genos (2937.3, 9p13.2, 10924.2), kas

kode enzimus, kas iesaistiti glioksilata metabolisma.
Rezultata notiek pastiprinatu oksalatu veidosanas, kas izdalas ar urinu.

Nierés rodas parmeériga kalcija oksalatu nogulsnésanas, kas izraisa nefrokalcinozi,

nierakmenus un var attistities terminala nieru mazspéja.

Sistemiskas oksalozes gadijuma kalcija oksalati izgulsnejas sirdi, asinsvados, locitavas,

kaulos un tiklene.


https://www.omim.org/geneMap/2/1155?start=-3&limit=10&highlight=1155
https://www.omim.org/geneMap/9/190?start=-3&limit=10&highlight=190
https://www.omim.org/geneMap/10/447?start=-3&limit=10&highlight=447

Genetiskie defekti glioksilata metabolisma, kas izraisa tris primaras

hiperoksalurijas (PH) tipus.
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| PH gadijuma samazinata vai neesosa aknu peroksisomala enzima
alanina: glioksilata aminotransferazes (AGT) aktivitate, kas parvers
glioksilatu par glicinu, izraisa oksalata un glikolata parprodukciju.

I tipa PH gadjuma glioksilata reduktazes/hidroksipiruvata
reduktazes (GRHPR) aktivitates samazinasanas vai tas neesamiba,
kas parvers glioksilatu glikolata, izraisa oksalata un L-glicerata
parprodukciju.

Il tipa PH gadijjuma mitohondriju 4-hidroksi-2-oksoglutarata
aldolazes (HOGA1) aktivitate, kas katalizeé 4-hidroksi-2-oksoglutarata
(HOG) SkelSanos par piruvatu un glioksilatu, ir samazinata vai

neesosa. Nav skaidra pastiprinatu oksalatu veidoSanas Saja gadijuma.



PH 1. tips (AGXT gens - 2937.3)

PH 1. tips ir saistits ar alanina-glioksilata aminotransferazes (AGXT) variantiem, kas kode
aknu peroksisomalo enzimu alanina glioksilata aminotransferazi (AGT), no piridoksala 5'-

fosfata atkarigu enzimu, kas ir iesaistits glioksilata parveidosana par glicinu.

Sada metabolisma rezultata veidojas pardk liels glioksilata daudzums, kuru talak

laktatdehidrogenaze parvers par oksalatiem.

Tas ir visizplatitakais PH veids un veido aptuveni 70 lidz 80 % PH gadijumu.

Smagaka PH forma, kura var strauji progreset lidz terminalai nieru mazspejai (50% pacientu

18-40 gv.)


https://www.omim.org/geneMap/2/1155?start=-3&limit=10&highlight=1155

PH 1. tips dazados vecuma posmos

 Videjais vecums diagnozes noteikSanas bridi ir aptuveni 5 - 5,5 gadi, bet svarstas no <1 gadu lidz

50 gadu vecumam.

e Zidainiem <6 ménesSiem parasti kliniska atrade bus nefrokalcinoze un nieru funkcijas traucejumi.

Terminala nieru mazspeja parasti attistas lidz 3 gadu vecumam.
* 30% gadijumu bérniem ir recidivéjosi nierakmeni un strauja nieru funkcijas pasliktinasanos.
* 30% pieauguso vidu ir pacienti, kuriem periodiski tiek konstatéti nierakmeni.
* 10% gadijumu konstateé recidivus pec nieres transplantacijas.

* Gimenes loceklu skrinigs pozitivs 10-15% gadijumu



Sistemiskas oksalurijas izpausmes 1.tipa PH gadijuma

Sirdi - sirds vadiSanas traucéjumi, kas var novest pie sirds apstasanas.

Asinsvados - slikta periféera cirkulacija - var attistities gangréna asinsvadu izmainu dél un

tas samazina iespéeju uzsakt hemodializi.

* Kaulos —sapes, palielina pret eritropoetinu rezistentu anémijas attistibas risku, palielinas
spontanu luzumu risks. Smagas osteoartikularas izpausmes pacientiem, kuriem hemodialize

vismaz 2 gadus.
* Var but ari locitavu sinovits ar samazinatu mobilitates sp&ju un sapem.

* Redze- oksalatu nogulsnésanas tiklenes epitélija un makula var izraisit redzes asuma

pasliktinasanos.

Oksalatu nogulsnésanas kaulu smadzenés izraisa pancitopéniju.
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PH 2. tips (GRHPR géns - 9p13.2)

* 2. tipa primara hiperoksalurija parasti ir vieglaka slimiba neka PH 1.

tips, jo terminalas nieru mazspejas attistibas risks ir mazaks un nieru

funkcijas pasliktinasanas ir lenaka.

* Pacienta primaras simptomatikas attistiba noverota videji 3,2-7,4 gadu

vecuma

* Slimibas izpausmes konstatetas laika perioda no 1,2 men. - 41 gadam.


https://www.omim.org/geneMap/9/190?start=-3&limit=10&highlight=190

PH 2. tips kliniskas izpausmes

* 80% nierakmeni un nefrokalcinoze
* 34-48 g.v. terminala nieru mazspeja, videji 40 g.v.
* 1/3 pacientu saglabajas normala nieru funkcija, 2/3 nieru funkcijas pasliktinasanas.

* Sistemiskas oksalozes risks pacientiem, kuriem attistijas terminala nieru mazspegja.



PH 3. tips (HOGA1 gens - 10924.2)

* Pirmo reizi 3. tipa PH aprakstita 2010. gada.

* Pacienti ar 3. tipa PH parasti paradas videji 2 gadu vecuma ar
simptomiem, ko izraisa recidivejosi nierakmeni, t.i., hematurija, sapes

un/vai UCI.

» Sobrid dati liecina, ka recidivéjoSas nierakmenu attistibas risks ir lidz

pat 18 g.v. 3. tipa PH gadijuma.

* Labaka prognoze.


https://www.omim.org/geneMap/10/447?start=-3&limit=10&highlight=447

PH atklatie netipiskie varianti.

Ir noteiktas ari divas papildu PH pacientu grupas:

* 11% gimenu pétijuma, kura piedalijas 355 pacienti (301 gimene), kas registréti Reto
nierakmenu konsorcijas PH registra, bija PH fenotips, bet nebija varianta neviena no trim ar

PH saistitajiem geniem (AGXT, GrHPR, un HOGA1).

* Pacientu vecums 4 lidz 9 gadi, viniem bija mazaka oksalatu izdaliSanas urina neka 1. un 2.

tipa PH. Netika konstateta slimibas progresija lidz terminalai nieru mazspejai.

* Ir zinots par diviem nesaistitiem pacientiem ar kalcija oksalatu akmeniem un variantiem

SAT1 sulfata-oksalata transportéetaja, ko kode SLC26A1.



Terminalas nieru mazspejas attistiba atkariba no
primaras hiperoksalurijas tipa.

* PH 1. tips ir smagaka PH forma, jo slimiba var progreset lidz terminalai nieru
mazspejai.

* Pacientiem ar 2. tipa PH iespejama terminala nieru mazspeéjas attistiba.

* PH 3. tipa slimibas gadijuma agrinak tiks konstatetas izmainas, tacu parasti urina

oksalata produkcijas atrums un nieru funkcijas pasliktinasanas bus lenaka neka 1.

un 2. tipa PH pacientiem. Terminalas nieru mazspejas attistibas risks nav pieradits.



Diagnostikas un terapijas nozime.

* Terminala nieru mazspeja attistas aptuveni pusei 1. tipa primaras
hiperoksalurijas pacientiem jauna pieaugusa vecuma bez agrinas

diagnostikas un mediciniskas iejauksanas.

* Terminalas nieru mazspeéjas progresésanas atrums ir mainigs un ir

atkarigs no atlikuso enzimu aktivitates un reakcijas uz piridoksinu.

* Tadel ir svarigi veikt izmeklésanu un uzsakt terapiju jebkura pacienta

kliniskaja stadija.



PH tipu salidzinajums

Comparison of Primary Hyperoxaluria Types 1, 2, and 3

Urine !
eGFR ! at Oxalat Citrat
Diagnosis Elasma - ale LELET . ESKD
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Adapted from Singh et al [2022b], Table 1
eGFR = estimated glomerular filtration rate; ESKD = end-stage kidney disease: nL. = normal limit

1. Parameters presented are the median.



Recommended routine follow-up in patients with PH1

on conventional therapy

Follow-up of PH1 biomarkers

e Measure plasma oxalate levels only for patients with chronic
kidney disease (CKD) grade 4 or higher; measurements should
be performed every 3-12 months depending on the clinical status,
CKD stage and type of management

e Assess urinary oxalate and creatinine level every 3-12 months
depending on the clinical status, CKD stage and type of
management

¢ We suggest monitoring plasma and urine glycolate if indicated
(for example, to determine response to pyridoxine)

Renal lithiasis or nephrocalcinosis

e Perform kidney ultrasound at least yearly in patients who have not
yet reached stage 5D CKD to assess the presence of stones and
nephrocalcinosis

¢ More frequent follow-up may be required depending on the
kidney ultrasound at baseline

¢ Avoid irradiating examinations as much as possible and use
low-dose scans if required

Growth assessment
¢ Plot the height (or length) and weight on growth charts in infants
(monthly) and preschool children (3 monthly) and in older
children (6 monthly)
¢ Calculate annual height velocity
¢ Measure head circumference every 3 months in infants and small
children

Bone metabolism and skeletal health
¢ Measure serum intact parathyroid hormone (iPTH), calcium,
phosphorus, alkaline phosphatase (ALP) and bicarbonate levels
every 1-12 months depending on the clinical status and CKD stage

¢ Check for bone osteopathy by physical examination
e Perform radiographs in case of bone symptoms

Eyes and retina assessment

¢ Perform a fundus examination at least yearly in the infantile forms
of primary hyperoxaluria (PH) 1 before transplantation

¢ Consider fundus examination at least yearly in patients with PH1
and estimated glomerular filtration rate (eGFR) <30 ml/min/1.73m?
or on dialysis

¢ |In non-infantile forms of PH1 or after transplantation in patients
with infantile PH1, perform a fundus examination at baseline,
and adapt the frequency of follow-up to initial results and global
evolution of the disease

Heart

¢ Perform a cardiac ultrasound (preferably by speckle tracking
ultrasound) at least yearly in patients with PH1 with eGFR
<30 ml/min/1.73m? or on dialysis

¢ |In the non-infantile forms of PH1 or after transplantation in
patients with infantile PH1, perform a cardiac ultrasound
(preferably by speckle tracking ultrasound) at baseline, and adapt
the frequency of follow-up to initial results and global evolution
of the disease

¢ In case of cardiac impairment on cardiac ultrasound, a cardiac
MRI may be performed

Endocrine functions
¢ Check thyroid stimulating hormone and thyroxine levels at least
yearly; more frequently if after treatment
e Check 25-hydroxy vitamin D levels at least yearly
¢ In teenagers and adults, be aware of the risk of hypogonadism



Diagnostikas iespegjas

* Irizstradats algoritms PH diagnostikai, kurs paredz izmeklésanu soli pa solim.
* Primari sak ar metabolisma izmainu diagnostiku - oksalatu limenis urina.

* Genetiska izmeklesana

* Ja netiek atrasts neviens variants, kas apstiprina 1. vai 2. tipa PH diagnozi, tad var

veikt aknu biopsiju, kas uzrada AGT vai GRHPR samazinatu aktivitati vai tas

neesamibu.



Kalcija oksalatu
kristall urina.

Urine sediment showing both dumbbell-shaped calcium
oxalate monohydrate (long arrow) and envelope-shaped
calcium oxalate dihydrate (short arrows) crystals. Although
not shown, the monohydrate crystals may also have a
needle-shaped appearance. The formation of calcium oxalate
crystals is independent of the urine pH.

Courtesy of Frances Andrus, BA, Victoria Hospital, LondoLnJ Oalzari
DIO
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ERKNet un OxalEurope vadlinijas rekomendé genétisko
izmeklesanu PH diagnostikai.

<18 g.v., kuriem
konstatéti
nierakmeni vai
nefrokalcinoze.

>18 g.v. Ar
atkartotam
nierakmenu

epizodem (>2) vai

nefrokalcinozi.

Oksalatu

limenis urina

Vismaz 2 analizes,

vélams no 24 h
urina parauga.

Oksalatu-
kreatinina
attieciba urina

maziem bérniem.

*siRNS - maza interferéjoSa ribonukleinskabe

Hiperoksalurija

lzslegt zarnu
slimibas ka
hiperoksalurijas
céloni.

Urina
hiperoksalurijas
metabolitu
noteikSana, ja
iespéjams.

PH genétiska

izmeklesana

sakt piridoksina

(vit.B6), citratu un

hiperhidratacijas
terapiju.

Apstiprina PH diagnozi

 1.tipaPH

- turpina piridoksina (vit.B6)
terapiju, ja oksalatu limenis
nekritas, apsvert siRNA*
terapiju

- ja nav reakcija uz piridoksina
terapiju — indicéta siRNA*
terapija

e 2.un3.tipaPH

- partraukt piridoksina terapiju
- nav indikacija siRNA*
terapijai



ERKNet un OxalEurope vadlinijas rekomendé genétisko
testesanu PH diagnostikai.

Steidzama

Noteikt

Apstiprina PH
diagnozi

PH genétiska
izmekléSana

Hiperoksaliemija

oksalatu
limeni plazma

* Visiem * Velams noteikt » Korigéts * |zsléegtzarnu
pacientiem ar plazmas atbilstosi GFA slimibas
nefrokalcinozi glikolata limeni
vai * Apsvéetdializes
nierakmeniem intensificeSanu

atkariba no
plazmas
oksalatu

limena.



Hiperoksalurijas skrinings viena urina parauga

* Molara oksalata: kreatinina attieciba atseviskos urina paraugos.

* Visparpienemamas normas vertibas, pamatojoties uz vecumu, ko izmanto hiperoksalurijas

skriningam, ir:
o Zidainiem lidz 6 ménesu vecumam -<0,32 lidz 0,36
o Bérni 6 meénesi - 2 gadiem -<0,13 lidz 0,17
o Berni 2 - 5 gadiem - <0,098 lidz 0,1
o Berni 6 -12 gadiem - <0,07 lidz 0,08

o Pacienti >16 gadiem —<0,04



Terapijas iespejas (l)

Lidz 2021. gadam pacientiem ar 1.tipa PH un terminalu nieru mazspeéju aknu un

nieru transplantacija bija ierasta terapijas taktika.

Palielinata Skidruma apjoma uznemsSana >3 L/dn uz 1.73 m?

lerobezot partikas produktus ar augstu oksalatu saturu, piem., teju, Sokoladi,

spinatus un rabarberus.

lekskigi lietojams kalija citrats 0,15 g/kg/dn, dalot 2 vai 3 devas.

p/o fosfats (20-30 mg/kg) vai maghnija oksids (500 mg/dn/ m2), dalot 2-3 devas.



Terapijas iespejas (ll)

* Piridoksins (vit.B6) augstas devas:
* sakar5mg/kg/dn, dalot 1-2 devas
*  24hurnna atkartota analize — verte oksalata limeni
* jaoksalats samazinas >30% [? efekts vertejams ka pozitivs.

* devuvartitret maksimali lidz 20 mg/kg/dn péc 4-6 ned. terapijas, ja netiek ieguts pozitivs efekts.

e ntensiva dialize

* interferéjosSi RNS medikamenti (lumasiranum un nedosiran) — selektivi samazina glikolata oksidazes

(GO) (lumasiranum) vai laktata dehidrogenazes (nedosiran) darbibu aknas, ta samazinot oksalatu

veidosanos. Efektivi tikai 1. tipa PH gadijuma.



Lumasiranum deva atkariba no pacienta svara

* Pacientiem lidz 10 kg sakotnéeja deva ir 6 mg/kg/menesi 3 menesus,

pec tam 3 mg/kg menesi

* Pacientiem ar svaru 10 - 20 kg, sakotneja deva ir 6 mg/kg/menesi 3

menesus, peéc tam 6 mg/kg ik pec 3 menesiem.

® The recommended dose of OXLUMO by subcutaneous injection 1s based on
body weight. (2.1)

* Pacientiem > 20 kg sakotneja deva ir 3 mg/

\:?:i;i;t Loading Dose Maintenance Dose
1 ~ _ 1 less than 6 mg/kg once iellgli‘gx;:ii;nlclelltlx‘:tlllldaﬂf}t’;r the last
tam 3 mg/kg ik pec 3 menesiem. 0ks | mombly for 3 doses | B L

6 mg/kg once every 3 months

Wkacolcss || mgks once (quarterly), beginning 1 month

b :
than 20 kg amontily fox ) doscs after the last loading dose
o I d / - ’ 3 mg/kg once every 3 months
eVa a S Co ;l?ol:i and ;;l;gtﬁf ?:rc; o (quarterly), beginning 1 month

after the last loading dose




Nedosiran

e Otras paaudzes siRNS terapeitiskais agents, kas mérkéts uz interferéjoSu RNS, kurs kodé aknu

laktatdehidrogenazi A.

* Petijuma nedosirans ievérojami samazinaja oksalatu izdaliSanos ar urinu. Aptuveni 50%
pacientu oksalata ekskréecijas limenis ilgstosi saglabajas norma vai tuvu normai 90-180 dienas,

kas saglabajas vel turpmakos 6 ménesus.

* Nedosirana efektivitati Saja petijuma noteica bltiska oksalata samazinasanas urina pacientiem
ar 1.tipa PH 1, vid€jais 24 stundu urina oksalata limenis Saja apaksgrupa saglabajas norma vai

tuvu normai.

* Pacientu grupa, kuriem bija 2. tipa PH 24 stundu urina oksalata limenis butiski neizmainijas.



OXLUMO (lumasiranum)

* Indicets primaras 1. tipa hiperoksalurijas arstesanai, lai samazinatu

oksalatu limeni urina un plazma bérniem un pieaugusajiem

* Kontrindikacijas: Izteikta paaugstinata jutiba pret aktivo vielu vai

jebkuru no paligvielam.

* [pasi bridinajumi un piesardziba lieto$ana:

* Smagi nieru darbibas traucé&jumi vai terminala nieru slimiba

* Videji smagi vai smagi aknu darbibas traucejumi

NDC 71336-1002-1
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Kopsavilkums

* Pacientiem < 18 g.v., kuriem konstateti nierakmeni vai nefrokalcinoze un
pacientiem >18 g.v. ar atkartotam nierakmenu epizodem (>2) vai
nefrokalcinozi un GFA >30 ml/min/1,73m?, izslegt PH diagnozi

* PH diagnoze jaapstiprina ar genétiskajam analizém
* PH tips nosaka slimibas gaitu un arstesanas taktiku



Paldies par uzmanibut!




