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PRIMER HIPEROKSALURILI IKI KARDESTE
TAN:1 VE IZLEM

THE DIAGNOSIS AND FOLLOW-UP IN TWO BROTHERS WITH
PRIMARY HYPEROXALURIA
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Dokuz Eyliil Universitesi Tip Fakiiltesi Cocuk Saghgi ve Hastaliklan-Anabilim Dali
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OZET

Son donem bdbrek hastahgina ulagnus, bilateral
bobrek tas hastalifi saptanan 16 yasinda erkek-hastaya
kronik hemodiyaliz tedavisi baslandiktan sonra, bobrek
tag hastaligi ve tekrarlayan idrar yolu —enfeksiyonlan
nedeni ile total nefrektomi uygulandi. Nefrektomi
materyali oksalozis. ile uyumlu bulundu. * Olgunun
dortbucuk yasindaki . erkek kardesi \incelendiginde,
idrarda yiiksek oksalat, atilimr, bulundu' ve primer
hiperoksaliiri tamsi aldi. ' Ozellikle -soygecmisinde
bobrek tag~hastaligi olan. kronik bobrek yetmezligi
nedeni ile ~bobrek™ transplantasyonuna hazirlanan
hastalarda, iilkemizde ‘akraba evliliginin sikligi da
gozontine, abmarak primer hiperoksaliiri icin daha
yakindan ineeleme yapilmas: gerekmektedir.
iliskili  klinik ve
nedeni ile, kronik

Primer hiperoksaliri ile
laboratuvar verilerin  kisithhii
hemodiyaliz programinda bulunan  nefrokalsinozis
ve/veya bobrek tas hastaligi olan olgularda doku
incelemesi etyolojinin aydinlatilmasini saglayabilir.

SUMMARY

A 16 vear old boy with end stage renal disease
secondary to bilateral urolithiasis underwent bilateral
nephrectomy because of recurrent urinary tract
infections. Histopathologic examination of the renal
tissue was compatible with oxalosis.After that, the

ounger brother of the patient was found to excrete high
levels of oxalate in the urine.Thus, the diagnosis of
primary hyperoxaluria was made in these siblings.

We think that the patients being evaluated for
renal transplantation due to end stage renal disease and
having a family history of urolithiasis should also be
evaluated for primary hyperoxaluria, taking the high
rate of consanguinous marriage in our population into
consideration.However, it is difficult to make the
diagnosis of primary renal disease after end stage renal
disease  ensues.Thus, in the patients with
nephrocalcinosis and / or renal stones undergoing to
chronic hemodialysis, evaluation of the renal tissue
could be considered in revealing the underlying
etiology, since the clinical and laboratory data related to
primary hyperoxaluria are limited.
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* Nefrektomi
materyalinin
patolojik
incelemesi

Resim 1: Polarize isikta tubuler lumenleri dolduran,

parankim igine ilerlemus, tum korteks ve medullada vaygin
olarak bulunan oksalat kristallerinin gorunumu
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* Vaskuler CaOx
Birikimi: Iskemik
hasar, polinorit

* |lerleyici kemik
ve eklem hasari

* Retinal lezyon
yok

Resim 2: Osteopeni, epifiz-metafiz iliskisimin yitirilmesi ve
damar cidarlannda kalsivum oksalat akumulasyonuna bagh
izlenebilen damar yapilan iceren direkt radyografi



Primary Hyperoxaluria: Simultaneous Combined Liver
and Kidney Transplantation from a Living

Related Donor

[brahim Astarcioglu, Sedat Karademir, Hiiseyin Giilay, Seymen Bora,
Hiiseyin Astarcioglu, Salih Kavukeu, Mebmer Liirknren, and Alper Soylu

Primary h}rpemxalurm type 1 (PH1) is a rare inherited
metabolic disorder in which deficiency of the liver enzyme
AGT leads to renal failure and systemic oxalosis. Timely,
combined cadaveric liver-kidney transplantation (LKT) is
recommended for end-stage renal failure (ESRF), caused
by PH1; however, the shortage of cadaveric ongans has
generated enthusiasm for living-related transplantation in
years. Recently, successful sequential LKT from ‘the same
living donor has been reparted i a child with PH1. We
present a sister-to-brother simultaneons LKT ina pediat-
ric patient who suffered-from PH1 with ESRF. Twelve
months after transplantation, his daily urine oxalate
excretion was.decreased from 160-mg to 19.5 mg with
normal liver and remal” allograft functions. In ad-
dition-te  the well-known advantages of living organ
wransplantation, simultaneous LKT may facilitate early
postoperative-hemodynamic stability and may induce
immunotolerance and allow for low-dose immunosup-
pression. (Liver Transpl 2003;9:433-436.)

tial LKT from .1iving~ dendrs have been successtully per-
formed for PHI1.%*To date, there have been no reports
describing combined simultancous LKT from the same
livingdenor in the treatment of PH1 complicated with

ESRF.

Case
A ':'-'—].r'-:-;l.r-uld bc:::r' (32 kg} with h}rpcrﬂxﬂiu.ria, n:phm—

calcinosis, and urinary tract infection progressed to
ESRF, with a glnm:rular fileration rate (GFR) of 18
mL/min/1.73 m* despite maximal medical manage-
ment; he commenced dialysis in September, 2001. His
older brother (20 years old) had died of severe systemic

'I:I-]{EJ.'DSiE ﬂl'ld ur:mia “’Eitil’lg El:l-l' & Euitﬂbl:': CDI'I'IbiI]IEEI.

cadaveric donor. His sister (19 years old, 65 kgjl decided



Ardisik Karaciger ve Bobrek Tx Kombine Karaciger —Bobrek Tx

* Yogun HD ile doku CaOx * Erken kombine Tx ile doku
depolari azaltilabilir oksalat yakunun artmasi
onlenir

* Post-op sivi dengesi
kolaylasir

e Uzun donem HD ve riskleri
onlenir

* |Imminolojik avantaj

Yamauchi T. NDT 2001 Watts RWE. NDT 1991
Elis SR. NDT 2000
Rasmussen A. Transplantation 1995
Jeyarajah DE. Transplantation 1997



Table 1. Postoperative Liver and K’ld.nq;cr&ﬁl‘:unctiﬁn

Fostopcrativc da]..'5 | 3 7 15 30 (&) 120 240 300
AST (U/L) 102 45 34 A7 24 22 24 23 21
Bilirubin (mg/dL) 0.99 0.93 0.93 0.87 0.8 0.76 0.82 0.56 0.62
PT (sec) 33 18.2 20.6 ¥7.4 14.6 12.5 12.3 12.1 12.8
BUN (mg/dL) 24.5 8 2 16.7 18.7 16.5 14.2 11.4 12.4
Creatinine (mg/dL) 2 [ 5 0.8 1.2 | 0.9 0.8 0.8
Oxalate (mg/24 h urine) L0 133 147 58 51 48 44 2T 21




Combined Liver-Kidney Transplantation and Follow-Up in Primary
Hyperoxaluria Treatment: Report of Three Cases

S. Kavukcu, M. Turkmen, A. Soylu, B. Kasap, Y. Oztlrk, S. Karademir, S. Bora, |. Astarcioglu,

and H. Giilay
Transplantation Proceedings, 40, 316-319 (2008)

ABSTRACT

Introduction. Primary hyperoxaluria type-1 (PH1) is an autosomal recessive disorder
caused by impaired activity of the hepatic peroxisomal alanine-glyoxilate aminotransfer-
ase, which leads to end-stage renal disease (ESRD) and requires combined liver-kidney
transplantation (CLKT). Herein, we have réported 3 children diagnosed with PH1 who
received CLKT.

Case 1. A 4.5-year-old boy with an_elder brother diagnosed with PH1 was diagnosed
during family screening when the sonography showed multiple calculi. Within 5 years he
experienced flank pain, hematuria atfacks, and anuric phases due to obstruction and

received hemodialysis (HB) when'| ESRD appeared. CLKT was performed from his
full-match sister at the/age of 9.5. He is doing well at 5.5 years.

Case 2. A T-year-old boy was admitted with polyuria, polydypsia, and stomach pain with
renal stones on sonography. PD was instituted when serum creatinine and BUN levels
were measured as high values. At the age of 10, CKLT was performed from his mother. His
liver and renal function tests are well at 14 months after CKLT.

Case 3, A 2.5-year-old girl had attacks of dark urine without any pain; renal stones were
imaged on sonography. She was diagnosed with PH1 and operated on several times due to
obstruction. She received peritoneal dialysis and a cadaveric CLKT was performed when
she was 9 years old. At the age of 16, she experienced chronic allograft nephropathy requiring
HD and subsequent cadaveric donor renal transplantation at 1.5 years after inititation of HD.

Conclusion. Herein, we have presented the favorable clinical outcomes of patients with
CKLT to indicate the validity of this treatment choice for PHI.




Tani

Olgu 1l

Klinik bulgular (kardesinde PH1 bulgulari, kendisinde
bobrek tas hastaligi ve kronik bobrek hastaligi) ve
hiperoksallri*

Olgu 2

e Karaciger dokusunda AGT enzim aktivitesi: 2.5
umol/h/mg protein (aralik 19.1-47.9)

Olgu 3
e AGXT gen mutasyonu (Almanya)

* 'Daha sonra AGXT mutasyonu gosterildi



Table 1. Chnical and Laboratory Documentation of the Patients

iCase 1 e 3 Came 3
Complain Mone Polydipsa, frequency, abdominal Dark urne
pain
Age = disgnoss 45y TY 2y
History Muftiple renal sicnes were mcadentally Dialy=s was started when renal Recurrent operations due
encounterad by abdominal USG, function tests were to renal stones”
which was performed for having an simultaneously found mpared ’
elder brother with the disgnosis of n addition to nephrofihiass.
PH1
Pareniad consanguinity — £ [T <+ (17}
History of the dizease n — -
refatives
Age = the beganing of 5y Y By
renal replacement
Type of renal PD + HD BO PD
replacement
Age = CLKT a5y Aoy gy
Donor type Living donor (slder sister] Lnang, donor (mother) Cadaver
Fejection
Henal — — .
Hepatic = =t ¢
Re-transplantation
Reral — - L [17.5 v
Hepatic — — —
Postiransplantation
fodiow-up durationy
15t transplantation 5.5 Y 14m By
2nd transpisntateon. — - &m
Latest laboratonyvaluss,
BUH 24,1 24.4 )
Cragtining 126 100 oUEa
AST &2 54 31
ALT 16 37 44
T b bil 0.69/0.23 0340019 022003
GET 13 55 133
Tprfalb 74/40 6.4/3.5 G.R4.5
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Mutation analysis of the AGXT gene in combined liver-kidney and <
isolated liver transplanted six children for primary hyperoxaluria
type 1:a single center experience
M. Turkmen', S, Agilkaya?, D. Alaygut', M. Torun Bayram’, B. Kasap', At

Kavukcu', S. Cingoz*;
| Department of Pediatrics, Division of Nephrology, School of Medicing
2Department of Medical Biology and Gene of Medicine, lzmiv, Turkey.

Primary hyperoxaluria type | (PH .
characterized by progressive kidhey failure, ca

etect the'AGXT gene mutations causing PH1 in combined
8 1ver, sequential kidney and liver-kidney transplanted
irkish children (Five male) with phenotypic characteristics of PH1. Me-
dian age at'diagnosis was 119 months (Range 42-178 months). The entire
ing region including exon intron boundaries of the AGXT gene were se-
quenced in patients.

We detected six mutations PH1causing and two minor allele polymorphism
in six patients. The entire patients had at least one PH1 related mutation.
Patient 1 had homozygous minor allele polymorphisms Prollleuinexonl
and lle340Met in exon 10, and mutation Met195Arg in exon 5

Patient 2 had homozygous mutation c. 33_34insC in exon 1. Patient 3 was
compound heterozygous for mutations Gly170Arginexon 4 and c.846+1G>A
inintron 8 and heterozygous minor allele polymorphisms lle340Met in exon
10, Patient 4 had homozygous mutation ¢.823-824dupAG in exon 8. Patient
5 and 6 had homozygous mutation ¢.976delG in exon 10. Mutational analy-
sis of the AGXT gene in PH1 patients can be a useful tool for establishing the
diagnosis and choosing an appropriate therapeutic strategy.

M. Turkmen: None. S. Agilkaya: None. D, Alaygut: None. M. Torun Bayram:
None. B. Kasap: None. A. Soylu: None. S. Kavukeu: None. S. Cingoz: None.
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Complaint

Clinical find.
Age at diagnosis
(months)
Family hist. of
disease

Age at CLKT
(months)

Donor type

Transplant

onalate
(mmol/1.73m?/24h)

Abd. pain,
polyuria, Family history Recurrent stones Recurrent dominalpai Famlly history
polydipsia

Nephrolithiasis, Nephrolithiasis, Nephrolithiasis,

ESRD Nephrolithiasis ESRD Nephrohth1as1s ESRD Nephrolithiasis
118 42 /},\ \,\\// 120
Sister Brother (Exitus) .= Brother +

123 115 ( Qg )k/ns 180 168
7N\

Living (mether) . Living (sister) Living (sister) Living (father) Living (mother)  Living (father)

CLKT\(\\ B%‘ >\’/ CLKT LT CLKT LT

2.12 1.52 Unknown Unknown

L
AGT aw W / Unknown Unknown Low Unknown Unknown



The entire coding region including exon intron boundaries of the AGXT gene were sequenced in
patients and their family.

We detected six mutations PH1causing and two minor allele polymorphism in six patients.

\ﬂ} 5% of AGT
ted from
. 64% ( rerout (Purdue et al.,
Exon 1 c.32C>T p.Prol1Leu 1 (H) minor Danpare, 2000) 0. 1534116584 $:rox1somes 1990)
E J mitochondria
1 (H : 76-117%
Exon 10 ¢.1020A>G T1e340M (D) minor. (Lumb and 0.15 4426527 Littl emsizs chal,
xon C > p-lle et umb an IS 1ttle or none 1992
3 (h) (occasion. major) Danpure.2000) )

\ 0% on minor, .
. 68% on'major Pe?rox1some' to (Purdue et al.,
Exon 4 c. 508G>A p.Glyl70Arg 3 (h) ,_\ a_]Q ) b and mitochondrion 1990)

.f/ . Danpure, 2000) mistargeting
. No other (Frishberg et
Exon S ¢ITG PMpSSe  ANH) o mutation found al., 2005)
A \V —
EXOH 1 c.33delC .LyS fs H major Frameshift (lelh et al~:
’ ! 1999)
— %
Exon 8  c.823 824dupAG . p.Ser275fs 4.(H) unknown Frameshift %82? etal,
-
Exon 10 76 \"" .Val32 5.6 (H maior Frameshift (Pirulli et al.,
5 i)
~\ 8 1999)
splice site (Williams et
Jrqr |\ e 3 (h) unknown mutation al.,2009)



Yakinma | Tani Transplant Son

yontemi kreatinin
1 E 12 SDBY, Klinik, 12 - . : U
tas patoloji (\ (f’\
2 E 4 Oyka, Klinik*, 9 CLKT (canh) 1.39 70 -
tas Aile 6yku
3 K 2 Tas Mutasyon 6 \>7évr -
4 E 7 Tas Enzim* CLKT (canh) 1.38 73 -
5 E 16 SDBY,  Enzim* | CLKT(canl) 1.4 61(2015) -
tas
6 K 12 Oyki, Aile oyku LT (canh) 6.38 9 (2014) -
tas klinik*
7 10/ J,aé\\ w 13 CLKT (canlh)  1.22 75(2015) -
8 E Enzim* - LT (canh) 0.66 90 -
% k@ SDBY,  Ailedyki, 17  CLKT(canh) 1.2 88 i
tas klinik*
10 E 4 SDBY, Mutasyon 8ay - - - Ex

tas
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Skeletal features of primary hyperoxaluria type 1, revisited
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" Kemik semptomlari diyaliz
baslangicindan 1-2 yil sonra ortaya cikar.

" Bazi radyolojik bulgular oksalosis icin
patognomoniktir:

v’ Dens metafizyel bant (DMB)
v’ Lusent metafizyel bant (LMB)
v’ Vertebral osteokondensasyon



v' DMB genisligi oo SDBH sliresi

v' DMB’In buyime plagina uzakhgi o diyaliz
suresi

v' LMB sadece SDBH hastalarinda gorulir; tipik
olarak uzun kemiklerde fizis ile komsu DMB
arasinda bulunur

v’ Vertebral kondensasyonlar 6nce superior ve
inferior vertebral endplate bolgesinde olur ve
“rugger-jersey spine” goruntusu olusturu



Table 1 Clinical and radiographic skeletal manifestations for each patient. DMB dense metaphyseal band, LMB lucent metiphyseal band

Patient Age Renal Duration of DMB LMB Spondylolysis Bone Unnary WNephrocaleinosis

(zender) {years) function dialysis pain) lithiasis

1 (Female) 8 ESRD 415 years + + + + -

2 (Male) 10 ESRD 1 year + + + =t

3 (Female) 15 ESRD 215 years + + % +

4 (Male) 2 ESRD 3 months + + + 4

(peritoneal)

5 (Female) 16 Severe failure - - = — +

6 (Female) 4 Moderate - - = — —
failure

7 (Male) 16 Moderate — - — - + +
failure

8 (Female) 7 Moderate - = = = + =
failure

9 (Female) 6 Moderate - x = - — + -
failure

10 (Female) 2 Moderate - 4 = £ + 23
failure

11 (Male) 17 Mild failure - - - — - -

12 (Male) 9 Mild failure — - - — + —




Fig. 1 Antefoposterior (APYradiograph of the wrist of a 10-year-old
patient-(patent 2) showing-an early dense metaphyseal band (DMB)
on the metaphyseal aspect of the distal radial physis

Fig. 2 Anteropostenor (AP) radiograph of both hands of an B-year-
old patient undergpomg dialysis (patient 1) showing late dense
metaphyseal bands (DMBs; arrows). Note ther width and ther
distance from the growth plates. compared with that shown i Fig. 1.
Also, note the fractures of the distal aspect of the third, fourth and
fifth metacarpals (arrow heads)



Fig. 3 Standing dorsoplantar radiograph of both feet ina 15-year-old
paticnt-(patient 3) showing lucent metaphyseal bands (LMBs) and
dense metaphyseal bands (DMBs) in the proximal aspect of the first
metatarsals

b Lateral radiograph of the left ankle of patient 3 showing lucent rings
around the talus and mavicular




Fig. 5 Anteropostenior (AP; a) and lateral (b} radiographs showing
the sclerotic supenor and infenorend plates realizing a rugger-jersey
spine appearance in a 10-year-old patent (patient 2). Also note the
charactenstic image of nephrocalcinosis

Fig. 6 Anteroposterior (AP: a) and lateral (b) radiographs of the
lumbar spine m a 15-year-old patient (patient 3) showing the
characteristic bone-within-a-bone appearance. Note the spondylolysis
(arrow) with a grade-1 slip of LS over S1 on the lateral view
























