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DISCLAIMER

Participation and travelling is at your own risk! ESPKU and the hosting Association are not liable
for any loss, damage or injury during travelling to or from the conference or during the event
itself.

The programme is provisional. Any change due to unforseen reasons are up to the organisers
and will not cause any refund of registration fee or travel costs.

The ESPKU and the hosting Association are not liable for the content and quality of any information
and materials offered during the event by exhibitors, advertisers or other third parties.
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Welcome

Foreword of the E.S.PKU President

It is with great pleasure that | welcome you to the 33 Annual E.S.PKU Conference here in Izmir, Turkey.

For the Turkish people involved with PKU, this is a great opportunity to use the Conference as a springboard to highlight PKU
throughout Turkey and bring together the PKU Community-patient and professional - to work in unison to help PKU patients have a
stronger voice and a better life.

Turkey is a fabulous country and the people one of the most hospitable on the planet. The country is projected to have one of the
highest GDP’s in the World by 2030. This is a golden opportunity for the Turkish PKU Association to make a statement of intent to
promote the wellbeing of PKU Patients in Turkey - and assist in neighbouring countries.

At this year's Conference, there is a focus on home monitoring test kits and new therapies. With over thirty or so research projects
looking to provide new therapies in PKU - other than dietary - it is a good time to get a little excited about the future. How many of
these will see the light of day remains to be seen. We have twenty posters approved by our Scientific Advisory Board all of which are
a very good read. There is plenty for everyone - Professionals, Patients and Country representatives.

Ten years ago, | attended my first E.S.PKU Conference in Antalya, Turkey. | was very excited, and the event did not disappoint. | met
many people an made several lasting friendships - many of whom will be at the Conference. In the past ten years the E.S.PKU has
expanded its membership and delivered much to the PKU Community in Europe - and beyond. For all those who have contributed - a
big thank you from the EPSKU Board.

We all know the challenge of living with PKU, and the challenges ahead are many - but not unsurmountable. How we deal with these
is dependent upon you. We can all make a difference.

Eric Lange
President , European Society for Phenylketonuria & Allied disorders

“You are not one you are a thousand. Just light your lantern.” Rumi

ESPKU Bagkani Onsozii

Sizleri izmir, Tiirkiye’de diizenlenen 33. Yillik ESPKU Konferansinda agirlamak biyiik bir memnuniyet.

Tarkiye’de yasayan PKU hastalari i¢in, Turkiye’de PKU konusunu dillendirebilmek Gizere bu Konferansi bir sicrama tahtasi olarak
kullanmak ve PKU hastalarinin daha giicli bir sekilde sesini duyurabilmesi ve daha iyi hayatlara sahip olmasi i¢in hasta — profesyonel
olmak Uzere birlik icinde calisarak PKU cemiyetini bir araya getirmek i¢in harika bir firsat.

Turkiye harika bir Glke ve insanlar yeryiiziindeki en misafirperver topluluklardan biri. Ulkenin 2030 yilina kadar dinyanin en
yliksek GSMH’lerinden birine sahip olacagi 6ngérulmektedir. Bu Tirk PKU Derneginin Turkiye’deki PKU hastalarinin iyilik hallerinin
guclendiriimesi niyeti ile bir agiklama yapmalari ve ayni zamanda komsu Ulkelere destek olabilmeleri icin harika bir firsat.

Bu yilki Konferansta evde test kitleri ve yeni tedavilere odaklanilacaktir. Otuzdan fazla arastirma projesi ile diyet tedavisi disinda
PKU’da yeni tedaviler aranmaktadir. Gelecek igin biraz olsun heyecanlanmanin tam da zamani! Bunlardan kag¢i gun i1sigini
gorebilecek? Bilimsel Tavsiye Kurulumuz tarafindan onaylanmis yirmi posterimiz var ki hepsi de ¢ok gtizel okumalar. Herkes igin
yeterince var — Profesyoneller, Hastalar ve Ulke Temsilcileri.

On yil 6nce ilk ESPKU Konferansima Antalya, Turkiye’de katiimistim. Ben ¢ok heyecanliydim ve etkinlik de beni hayal kirikligina
ugratmadi. Pek cok kisi ile tanistim ve sonsuza dek sirecek arkadasliklar edindim ki kimileri bu konferansta da olacaklar. Gegen
on yilda ESPKU uyeliklerini genigletti ve Avrupa’da ve 6tesinde PKU cemiyetlerine ¢ok sey iletti. Katki sunan herkese ESPKU
Ydénetiminden buyuk bir tesekkur iletiyorum.

PKU ile yagsamanin zorlugunu hepimiz biliyoruz, Snimiizdeki zorluklar ise fazlaca ancak asiimaz degil. Bununla nasil basa ¢ikacagimiz
size bagli. Hepimiz bir farklilik yaratabiliriz.

Eric Lange
Bagkan, Avrupa Fenilketonuri & Eslik Benzer Bozukluklar Dernegi

“Tek degilsin, ylizlercesiniz. Sadece kendi fenerini yak.” Rumi
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Welcome from PKU Turkey

On behalf of the Turkish Association “PKU aile dernegi” is proud to host the 2019 PKU Conference. We welcome you all to Izmir in
Turkey where we hope you have an interesting stay.

| first came across PKU when my daughter was born in 2001. It was a big shock. Instead if being a happy mother, | remember how
unhappy and fearful | was. | was scared. My life had turned upside down....What was | going to do?

However , after some research and the support and knowledge of the doctors, | realised that | could deal with this problem. It was
possible to live with PKU. My fears were und founded. All | had to do was build a good team and keep going.

My obligations were simple. As a mother, | had to support the special nutritional and treatment needs of my daughter.

Some years passed and in 2005 we established the Turkish PKU Association. The Association tries to facilitate the daily life of our
children who are fed with the low protein diet (for life ) and to draw attention to their lives and the condition through various projects.

In order to take art in international platforms and represent our country, we joined the E.S.PKU in 2009, a strong organisation , and
we became an influential part pf the PKU family in Europe and throughout the rest of the world.

Our common goal is to explain PKU is a lifelong condition and requires a multi-disciplinary approach to control.

We aim to show we are a strong stakeholder and to influence relevant authorities and institutions that there is a need to plan for
tomorrow and not just to live | the present.

Turkey s located in a strategic position in the world , we are proud to host the E.S.PKU Conference.

We extend our thanks to Prof. Dr Imran Ozalp, who we call our “PKU Mother” and we offer our sincere thanks and gratitude for each
person who contributed to the treatment of PKU in Turkey.

Best Regards,

Deniz Yiimaz Atakay
President of PKU Family Association / Turkey

Hosgeldiniz

2001 yilinda PKU ile tanistiimda, nasil da mutsuz ve korkular icinde oldugumu hatirliyorum. PKU ve yasam seklini 6grendikten
sonra doktorlarimizin destegdi ve bilgilendirmesi ile farkettim ki bu alanda ilerlemenin tek yolu iyi bir ekip olmak.

Cunk(, amacimiz, bir yandan PKU’lu bireylerin, kiiglk yastan itibaren, hayatlari boyunca Ustlendikleri 6zel beslenme ve tedavi
sorumluluklarina destek olmak, bir yandan da topluma, farkindalik kapsaminda 6zellikle beslenme, egitim ve saglk konularinda,
farkhhgi degil gesitliligi, bireyselligi aktarabilmekti.

Bu maksatla 2005 yilinda kurdugumuz PKU Aile Dernegi, dogumsal metabolizma bozukluklari nedeniile, yasam boyu disik proteinli
beslenen ¢ocuklarimizin sosyal hayatlarini kolaylastirmaya ve degisik projelerle toplumsal anlamda bu hayatlara dikkat cekmeye
calisan bir hasta dernegidir.

Uluslararasi platformlarda da yer alabilmek ve Ulkemizi temsil etmek adina, 2009 yilinda gugli bir kurulug olan E.S.PKU takimina
katildik ve bu alanda sadece Avrupa degil, blyuk ve etkili dinya PKU ailesi olduk.

Ortak hedefimiz, PKU ve metabolizma hastaliklarinin sadece gocukluk ¢cagi hastaliklari olmadigini, hayat boyu multidisipliner bir
yaklagimla kontrol ve otokontrol gerektirdigini, otorite ve ilgili kurumlara giglu bir paydas oldugumuzu gostererek, Ulkelerdeki saghk
politikasina yon vermek ve bugiini degil, gelecegdi kurtarmak.

Dunyanin stratejik bir konumunda bulunan Ulkemizde, E.S.PKU yillik konferansina ev sahipligi yaptigimiz i¢in gurur duyuyor ve
“PKU’nun Annesi” dedigimiz, Turkiye’de ¢ocuklarimiza hayat sunan Prof. Dr. Imran Ozalp basta olmak lzere, bu yasamlara katki
veren ve destek saglayan her bir kisiye génilden minnettarligimizi sunuyoruz.

Saygilarimla,

Deniz Yiimaz Atakay
PKU Aile Dernegi Baskani / Tirkiye
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Organisational Remarks

BREAKFAST will take place from 07:00 until 10:00 Café Swiss (main restaurant at A Floor)
Low protein food will have its own service point and labelled please look for the sign.
COFFEE BREAKS will be serving during the mentioned hours in the program in exhibition area at 5th floor.

LUNCH will take a place from 12:45 until 14:00 in Grand Efes1, Congress Centre- 15! floor on Friday and Saturday. Low protein food
will have its own service point and will be labelled please look for the sign.

DINNER will be served between 19:30 — 21:00 in Grand Efes1, Congress Centre, 1 floor, on Thursday and Friday. Low protein food
will have its own service point and will be labelled please look for the sign.

GALA DINNER Smyrna 1+2 on 5™ floor between 20:00 — 23:30 on Saturday Please note to pay for your extras to the waiters and at
the bar.

* During lectures and presentations, please switch off your mobile phones. For the same reason we request that you be in time for
each programme you wish to attend.

* Photos and videos may be taken during the Conference for public use by the ESPKU (print, internet and social media). By attending
the conference, all participants renounce their portrait rights. In case of disagreement, please inform the photographer/cameraman
immediately.

* The Conference organisers aim for a peaceful and relaxed Conference atmosphere and expect appropriate behaviour from all
participants.

* Participants to wear nametags/lanyards AT ALL TIMES, otherwise the hotel staff will ask you to pay for your food

*There will be volunteers during the conference to help the attandees, you can recognize them from name badges writes on "ASK
ME” please feel free to ask them any question and also our colleagues in the registration desk.

We wish you a fruitful meeting and hope you will enjoy your stay in izmir.

Onemli Notlar

KAHVALTI SERVISI 07:00 — 10:00 saatleri arasinda otelin ana restorani Cafe Swiss'te verilmektedir. Diisik proteinli beslenmek
durumunda olan katilimcilarimiz igin ayr bir acik bife kurulacaktir. Biife tzerindeki bilgilendirme notlarindan size uygun segenekleri
bulabilirsiniz.

KAHVE MOLALARI Programda belirtiimis olan saatlerde 5. Kat fuaye alaninda verilmektedir.
OGLE YEMEGI SERVISi 1 Kasim ve 2 Kasim tarihlerinde Grand Efes 1 salonunda (Kongre Merkezi 1. Kat) verilecektir.

AKSAM YEMEGi 31 Ekim ve 1 Kasim tarihlerindeki aksam yemegi konaklamaniza dahildir. Aksam yemegi servisi 19:30 — 21:00
saatleri arasinda Grand Efes 1 salonunda servis edilecektir. Disuk proteinli gidalarin bulundugu ayri bir biife bulundurulacaktir. Blfe
Uzerindeki bilgilendirme notlarindan size uygun gidalari secebilirsiniz.

GALA YEMEGi 2 Kasim Cumartesi aksami 20:00 — 23:30 saatleri arasinda diizenlenecektir. Otel konaklamasi olmayan katilimeilarimiz
kayit masasindan gala katihmi igin bilgilendirme alabilirler.

*Sunumlar suresince salonlarda cep telefonlarinizi sessize almanizi, konusmacilarin dikkatinin dagiimamasi i¢in énemle rica ederiz
ve ayni sebepten katilmak istediginiz oturumlara litfen saatinde geliniz.

*Konferans siresince dernek gorevlileri tarafindan halka agik kullanim igin fotograf ve video c¢ekimi yapilacaktir. Katilimeilar bu
haklarindan feragat etmis sayilmaktadir. Sonrasinda herhangi bir anlagsmazliga dismemek igin konuyla ilgili itirazi olan katihmcilarin
hemen fotograf¢i ve/veya kameraman ile iletisime gegmesi gerekmektedir.

*Konferans gorevlileri baris¢il ve rahat bir konferans olmasini hedefler ve tim katilimcilarimizdan bu yénde uygun davraniglar
beklemektedirler.

* Tum katihmcilar konferans siireci boyunca yaka kartlarini takmak zorundadirlar aksi halde otel gérevlileri sizden aldiginiz
yiyecek, icecek servisleri icin para isteyebilirler.

Program boyunca yaka kartlarinda “ASK ME” yazan goénllilerimiz sizlere yardimci olmaya c¢alisacaklardir. Akliniza takilan her
konuda onlara ve kayit masasindaki arkadaslarimiza danisabilirsiniz
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Childcare

Childcare is offered for children between 3 -11 years old. A multi-lingual
team will be available.

For registering your children please contact the staff at the registration
desk on Friday morning, 08:00-10:00 or Saturday morning, 08:00- 10:00.

The children’s participation in the program of the E.S.PKU conference
is at their parents’ risk and responsibility. The European Society for
Phenylketonuria and allied disorders treated as Phenylketonuria
(E.S.PKU) is in no way responsible or liable for any direct or indirect
damages of any kind (including any physical or mental injury) incurred
in relation to the participation or organisation of activities and child care
during the conference. The parents and the guardians of the children
and any other persons related to the organisation or the childcare of the
event, hereby irrevocably and unconditionally waive any claims against
the E.S.PKU to the extent permissible by applicable law. Representatives
of E.S.PKU acting as guardians, custodians or in any other function for

children who are involved in the program of the E.S.PKU conference are
not responsible or liable for any kind of damages which incur during the
event and no claims may be raised against any of these persons.

In addition, the parents of the attending children are required to confirm
that they are not aware of any health problem or medical condition of their
child which could make their participation risky or questionable. In case
of a child’s necessity of medical assistance, the parents are obligated to
provide this assistance and to inform the guardians about the respective
health problem or medical disorder, so that the safety of the child can be
granted at each point in time during the conference.

In accordance to provide their children’s participation in the E.S.PKU
conference, the parents must sign an exclusion of liability and accept
the conditions of participation when allowing their children to take part in
the creche and childcare programme. Please contact the people at the
registration desk.

Cocuk Aktiviteleri

Cocuk aktiviteleri 3-11 yas arasindaki minik misafirlerimiz icindir.
Bu aktiviteler icin goénulld takimimiz cocuklara eslik edeceklerdir.
Cocuklarinizin planlanan aktivitelere katiim icin Cuma ve Cumartesi
gunleri sabah 08:00-10:00 saatleri arasinda kayit masasindaki gérevlilerle
iletisime gegmenizi rica ederiz.

Minik katilimcilanimizin iyi vakit gecirmeleri icin hazirlanmis bu
programlarda goérevli arkadaslarimiz onlarla yakindan ilgilenecektirler.
Yine de cocuklarin tim sorumluluklarinin ebeveyn ve velilerine ait

oldugunu belirtmek isteriz. E.SPKU Dernegdi ve PKU Aile Dernegi
istenmeyen durumlar kargisinda herhangi bir suglama ve sorumluluk
kabul edememektedir. Ebeveynler vasilere ¢ocuklarin saglk sorunlari
ve bilinmesi gerekli tim bilgileri aktarmakla sorumludur.

Cocuklarin kres, cocuk bakimi ve oyun programlarinda yer almasina
izin verirken, kayit masasindaki gérevlilerle iletisime gecilmesi ve katihm
kosullarinin kabul edilmesi gerekmektedir.
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Friday Program
 Scientific Programme

08:45 Welcome 11:00 | Chaired by Prof van Spronsen and Prof. Arslan
Deniz Atakay / Eric Lange / Prof van Spronsen

11:00 | From mice to pig to human: What can we learn from what?
08:50 : Common Program: Prof. C. Harding, MD, PhD

Chairs: Prof. Gizewska and Prof. Coskun and 11:25
Prof. Mungan

The evaluation of the composition of amino acid
mixtures and low protein food products and their circuit
08:50 Care for PKU in Izmir: Prof. Goker of dispensation in France

09:15 Microbiotica in PKU: why is it important? How do we Prof. F. Feillet, MD, PhD

interpret data? 11:45 | Growth in PKU: A systematic review and results of a
Prof. Cogkun, MD, PhD longitudinal study

Mrs. H. Gékmen, RD and Mrs. F. ligaz, RD

09:40 Dietary treatment: What does it bring, what does it cost?

Prof. MacDonald, RD, PhD 12:05 Discussion
09:50 Sapropterin treatment: What does it bring, what does it cost? 12:15 | Free orals

Prof. van Spronsen, MD, PhD 12:15 High-throughput screening of potential PKU therapy targets
10:00 Pegvaliase treatment: What does it bring, what does it cost? M. Menezes, MD

Prof. Harding, MD, PhD 12:30 | The effect of phenylalanine supplementation on

10:20 Discussion phenylalanine and tyrosine concentrations in

. Tyrosinaemia type 1 patients
10:30 : COFFEE BREAK W. G. van Ginkel, MD

E ) i ¢ 12:45 | LUNCH
Patients’ Programme
14:00 : Free orals: Chaired by Kirsten Ahring and Prof. M. Coker

14:00 | Effect of BH4 on variations of blood phenylalanine and

Moderator: Hazal Dislitas tyrosine over 24 hours and from day to day in PKU
11:00  Family Approach for pku child rearing patients
Prof. Dr. Nazl Burcu Ozbaran A. van Wegberg, RD, Msc
Q&A 14:15 | It takes a global effort to achieve personalized PKU
; ; : treatment: At least for most common mutations
11:25 PKL! - A father’s perspective M. Nafisinia, PhD
Engin Baran

. . e 14:30 Mental health in adults with PKU relative to patients
11:50 Strategies to overcome geographic boundries in PKU with other inherited metabolic disorders

management: Going global by adapting local E. Wilcox. MD. FRACP
Burcu Oztiirk Hismi, MD —

12:15 Travelling abroad and falling ill with PKU
Marketa Rysava

14:45 | Quality improvement report using HADS, BECKS and a
retrospective audit to monitor mental health sympoms
in adult PKU patients at a large UK metabolic clinic

12:45 LUNCH G. Altman, MD
Moderator: Yagmur Korucu 15:00 | Does the protein intake in PKU patients adhere to the
Euro PKU guidelines?
14:00 Sameer’s story / Afghanistan-Refugee problems & PKU P::I(:f rjegn Roch :u%De :DnheD
in South Asia & Middle East and the key role of Turkey e —
Ahmad Reshad Noori PhD 15:15  Discussion
14:30 | Patient rights; UN Human Bill of Rights & invisible 15:30 | PKU: Treatment, care and consequences
disability chaired by Prof MacDonald and Prof. S. Sivri
Gdrkan Sert and Zeynep Taydas 15:35 | Bone density in adults with PKU
15:00 | TYR Patient story and her new organisation C. Lubout, MD
Annaliese Prent 16:00 ~ COFFEE BREAK
15:30  ISTANBUL PKU CAFE presentation 16:30  Adult PKU: What should we look for in neurocognitive
Hasibe Kiling and Havva Gdrel profile?
16:00 COFFEE BREAK S. Huijbregts, PhD
16:30 . How to calculate PHE in a social life & approach 16:55  Pegvaliase: Clinical data
Prof. Hillya Gékmen Ozel Prof. C. Harding, MD, PhD
Q&A 17:25 Home visits: What does it bring, what does it cost, what

should be done, who should do it ?
Daly, RD, H. Gékmen Ozal, RD, I. Rodenburg, RD, Msc

18:00  Informal-Patients meet professionals

17:00 My life and my PKU
Tom Chimiak

18:00 Informal-Patients meet professionals
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- Saturday Program

Common Programme

Smyrna 1+2
11:00 : Welcome: Eric Lange Chaired by Prof Maria Gizewska and
Introductions Prof. Cogkun
11:30 | EU Politics Update: Norbet Pahne 08:30 Eatlelrlmt thm;ght:KaUnd expectations about Centres of
Chairman of the German Asstn of Dietary Food producers xct\aNentt;:e m;qD M
Recent EU legislation on food for special medical purposes van VYegoerg, 1 ISC
(FSMP) and food labelling. Impact for PKU patients 08:45 | Sleep disturbances in Phenylketonuria in four European
. countries
12:45  LUNCH van der Goot, MSc
14:00 ESLZI:UeManlfesto - Affirmation 09:15 | Aspartame content in the same drinks varies in different
--ang European countries
EU Cross Party Alliance Heiner, PhD
14:30 | The Consensus paper 2.0: 09:30 | Chaired by Prof Francjan van Spronsen and
T. Hagerdorn Prof. Dr. Coker:
16:00 | COFFEE BREAK Ideas for monitoring and future treatment in PKU. Pitches by
companies on treatment
16:30 Health Technology Assessments:
T. Hagedomn v 09:30 | Home monitoring: And future treatments: Introduction
What have you put into practice our last years workshop? Francjan van Spronsen
17:00 : AGM Preparation: 09:45 : Home Monitoring
E. Lange 09:45 | Egoo Health
17:30 { AOB 09:55 | Aptatek Biosciences
18:00 | Informal - Patients meet professionals 10:05 | Discussion
10:30 : COFFEE BREAK
11:00 Future treatments
1 21:00 . AGM - 3 Floor Didim Room 11:00 | Gene treatment: Biomarin
11:09 Gene treatment: Ultragenyx
11:18 | mRNA treatment: Moderna TX
11:27 Phelimin Mipsalus
11:36 | Oral formulation of PegPal: Codexis-Nestle Alliance
11:45 Genetically modified probiotic, Synlogic’s product, dubbed
SYNB1618
11:54 | Rubius-red cell therpaeutics - Drug RTX - 134
12:04 | Chaperone Pluvia
12:13 | Sepiapterin: Censa
12:20 | Eric Lange, President ESPKU: “Yanit”
12:35 Discussion
13:00 | Sheila Jones Awards and Closing Ceremony
14:30 : Poster Session - Zemin Kat
16:00 : Cooking Demonstration - Hotel Garden
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 Ortak Program - Cumartesi

Smyrna 1+2
08:45 | Acihs Konusmalari Oturum Baskanlari: Prof. Maria Gizewska ve
Deniz Atakay / Eric Lange / Prof van Spronsen Prof. Coskun
08:50 Ortak Program: 08:30 | Hastalarin PKU Miikkemmelliyet Merkezlerine iligkin
Oturum Baskanlari: Prof. Gizewska, Prof. Cogkun ve Diistinceleri ve Beklentileri
Prof. Mungan van Wegberg
08:50 izmir'de PKU Tedavisi: Prof. Dr. Coker 08:45 | Dort Avrupa lilkesinden PKU’daki Uyku Bozukluklar
09:15  PKU'da Mikrobiyotik: Neden énemli? Verileri nasil van der Goot
yorumlayalim? 09:15 Iceceklerin Aspartam orani farkli Avrupa ulkelerinde
Prof. Dr. Coskun degisiklik gosteriyor

09:40 Beslenme tedavisi: Artilari ve eksileri nelerdir? Dr. Heiner

Prof. MacDonald 09:30 Oturum Baskanlari: Prof Francjan van Spronsen ve
Prof. Dr. Coker:

PKU’da izlem ve gelecekteki tedavilere dair:

Firmalar ve tedaviler

09:50 Sapropterin tedavisi: Artilari ve eksileri nelerdir?
Prof. Dr. van Spronsen

10:00 Pegvaliase tedavisi: Artilari ve eksileri nelerdir?
Prof. Dr. Harding

10:20 Tartisma
10:30 KAHVE ARASI

09:30 | Evden izlem ve gelecekteki tedaviler: Giris
Francjan van Spronsen

09:45  Evden izlem
09:45 | Egoo Health

i i 09:55 : Aptatek Biosciences
Hasta Programi - Cuma P
10:05 : Tartisma

10:30 | KAHVE ARASI
11:00 Gelecekteki tedavi olanaklar

Oturum Baskani: Hazal Dislitas

11:00 PKU’lu Cocuklarin Yetistiriimesinde Ailenin Yaklagimi

Prof. Dr. Nazli Burcu Ozbaran 11:00 Gen tedavisi: Biomarin

11:09 : Gen tedavisi: Ultragenyx
11:18 mRNA tedavisi: Moderna TX

Soru & Cevap
11:25 Bir Babanin Géziinden PKU

Engin Baran 11:27 . Phelimin Mipsalus
11:50 | PKU ydnetiminde cografi sinirlari agsma stratejileri: 11:36 . PegPal'in oral formilasyonu: Codexis-Nestle Birligi
Yereli benimseyerek kiresellesmek 11:45  Genetik olarak modifiye edilmis probiyotik, Synlogic'in
Dog. Dr. Burcu Oztiirk Hismi ' driini. SYNB1618 y ¥ problyoli%, syniog
12:15  Yurtdisina seyahat ve PKU 11:54 | Rubius Therapeutics - Drug RTX -134

Marketa Rysava
12:45 | OGLE YEMEGI
Oturum Baskani: Yagmur Kurucu

12:04 : Chaperone Pluvia

12:13 | Sepiapterin: Censa
12:20 Eric Lange, ESPKU Baskani: “Yanit’

14:00 Sameer’in Hikayesi / Afganistan- Miilteci Problemleri &
Giiney Asya’da PKU & Orta Dogu ve Tiirkiye’nin Kilit Rolii . | 12:35  Tartisma

Ahmad Reshad Noori PhD 13:00  Sheila Jones Odillleri ve Kapanis Toreni
14:30 Hasta Haklari; Birlegmis Milletler insan Haklan

Beyannamesi & Gériinmez Engeller
Gurkan Sert ve Zeynep Taydas

14:30 Poster Sunumlari - Zemin Kat

15:00 | TYR Hasta Hikayesi ve yeni organizasyonu
Annaliese Prent

15:30 | ISTANBUL PKU KAFE SUNUMU 16:00 : Yemek Aktiviteleri - Otel Bahgesi
Hasibe Kiling ve Havva Gdrel

16:00 KAHVE ARASI

16:30 PHE sosyal hayatlarda nasil hesaplanir & yaklagim
Prof. Hilya Gékmen Ozel

Soru & Cevap

17:00 Benim Hayatim & Benim PKU’'m
Tom Chimiak

18:00 : UZMANA DANIS OTURUMU
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Abstracts

Effect of BH4 on variations of blood phenylalanine and tyrosine over 24 hours and
from day to day in patients with phenylketonuria

A.M.J. van Wegberg
University Medical Center Groningen

Background: In patients with phenylketonuria, stability in blood phenylalanine (Phe) and tyrosine (Tyr) might influence
brain chemistry and therefore patient outcome.

Objective: To investigate the effects of BH4 on diurnal and day to day variations of blood Phe and Tyr concentrations.

Methods: Blood Phe and Tyr was measured 4 times daily for 2 days and once daily for 6 days in a period with BH4 and
a period without BH4 in 11 PKU patients. The sequence was randomised. Natural protein intake and AAS dosing was
adjusted during the period without BH4. Natural protein intake and AAS dosing was adjusted during the period without
BH4 in order to keep blood Phe levels within target range. Variations of blood Phe and Tyr were expressed in standard
deviations (SD).

Results: Phe and Tyr concentrations were within target range in both periods. Day to Day Phe and Tyr variations between
diet (median SD 43.4 and 7.4 respectively) and BH4 (median SD 48.9 and 9.0 respectively) did not differ significantly.
Diurnal Phe variations also did not differ significantly between diet (median SD 50.4) and BH4 (median SD 44.4). However,
diurnal Tyr variations differed significantly between days (median SD diet 36.5 vs. median SD BH4 19.0, p=0.01).

Discussion: Phe variation does not seem to differ between BH4 (in some cases combined with diet) or dietary treatment.
In contrast, diurnal Tyr variations differed between BH4 (in some cases combined with diet) and dietary treatment,
possibly explained by the less use of AAS.

Kan fenilalaline ve tyrosine varyasyonlarinin 24 sat iizerindeki ve fenilketonuri
hastalarinda giinliik etkileri

A.M.J. van Wegberg
Groningen Tip Merkezi Universitesi

Bilgi: Fenilketonuri hastalarinda, kandaki fenilalanin (Phe) ve tyrosine (Tyr) beyin kimyasini ve haliyle hasta durumunu
etkileyebilir,

Amag: BH4'in kan Phe ve Tyr konsantrasyonlarindaki giinliik ve gtinden gtine degisimleri tzerine etkilerinin arastirilmasi.

Yontemler: 2 giin boyunca 4 kez ve 6 glin boyunca da giinde bir kez olacak sekilde Kan Phe ve Tyr degerleri BH4 ile bir
periyotta BH4 olmaksizin da bir periyotta dl¢llmistir. Sekans randomize edilmistir. Dogal protein alimi ve AAS dozlamasi,
kan Phe degerlerini hedef aralikta tutabilmek adina BH4 olmayan donemde dlzenlenmistir. Kan Phe ve Tyr varyasyonlari
standart deviyasyonlarda (SD) eksprese edilmistir.

Sonug: Phe ve Tyr konsantrasyonlari her iki periyotta da hedef araliktadir. Glinden giine Phe ve Try varyasyonlari, diyet
(siraslyla medyan SD 43.4 ve 7.4) ve BH4 (sirasiyla medyan SD 48.9 ve 9.0) anlamli farklilik géstermemistir. GUnliik Phe
varyasyonlari da diyet (medyan SD 50.4) ve BH4 (medyan SD 44.4) olarak anlamli farklilik géstermemistir. Ne var ki gtinlik
Tyr varyasyonlari giinler arasinda anlamli farklilik gdstermistir (medyan SD diyet 36.5 vs. medyan SD BH4 19.0, p=0.01).

Tartigsma: Phe varyasyonu BH4 (bazi vakalarda diyetle kombine edilmis halde) ya da diyet tedavisi ile farklilik gstermiyor
gibidir. Tersine, glinlik Try varyasyonlari BH4 (bazi vakalarda diyetle kombine edilmis halde) ve diyet tedavisi ile
farklilagmistir ve bunun muhtemel agiklamasi da AAS'nin daha az kullanimidir.
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Prescribing issues for people with Phenylketonuria (PKU) in the UK

Suzanne Ford
National Society for Phenylketonuria

Background: Foods for Special Medical purposes (Phe-free protein substitutes (PS) and low protein foods (LPF)) are
central to successful dietary management in phenylketonuria (PKU). In the UK, PS and LPF are prescribed by primary care
general practitioners (GPs) and dispensed by high street pharmacists or via home delivery companies. Dietitians reported
spending significant time on prescription issues so the National Society for PKU surveyed patients

experiencing issues.

Objective: To ascertain features of prescription difficulties experienced by the PKU community in the UK

Methods: Using an online questionnaire available via the NSPKU website, carers or patients were invited to document
issues accessing PS and LPF over 8 months.

Results: There were 252 responses; 65% about children and 35% adults, aged =18y. 59% (n=146/246) of responses had
difficulty accessing basic LPF (bread, pasta) and 33% (n=81/248) PS. 36% (n=88/248) said problems had occurred &gt;1y.
18% (n=42/234) cited the local NHS authority had refused, restricted or made a policy to obstruct treatment access; 39%
(n=92/234) cited GPs declining requests or restricting amounts. Relating to dispensing: 21% (n=50/234) could not access
all their products via a pharmacy, 40% (n=93/234 said their home delivery system failed.

The effects on patients and carers were: stressful in 87% (n=210/241); left them feeling PKU was not taken seriously, 66%
(n=160/241); reduced patient access to LPF and PS, 563% (n=128/241); and affected health, 24% (n=128/241).

Discussion: Access to PKU dietary treatment is frequently disrupted, this needs immediate attention by UK health
professionals.

Birlesik Krallik'ta (BK) Fenilketonuri (PKU) hastalari igin regete sorunlari

Suzanne Ford
Ulusal Fenilketonuri Dernegi

Bilgi: Ozel tibbi amagl gidalar (Phe'siz protein destekleri (PS) ve diisiik proteinli gidalar (LPF)) fenilketonuride (PKU)
basarili diyet yonetiminin merkezindedir. BK'da PS ve LPF birinci basamak tedavi doktorlari (aile hekimleri) tarafindan
recete edilmektedir ve eczaneler ya da eve teslimat yapan sirketler araciligi ile temin edilmektedir. Diyetisyenler tarafindan
regete yazimina harcanan ciddi zaman dilimi raporlanmistir ve bu sebeple de PKU Ulusal Dernegi bu sorunlari yasayan
hastalara bir anket diizenlemistir.

Amag: BK'da yasayan PKU cemiyeti tarafindan tecriibe edilen regete zorluklarina iligkin hususlarin belirlenmesi.

Yontem: NSPKU internet sitesi Gizerinden erisilebilir gevrimici anket kullanilarak, taslyicilar ya da hastalar PS'ye ve LPF'ye
8 aydir erisim konusundaki hususlari belgelendirmek Uizere davet edilmistir.

Sonuglar: 252 yanit alinmistir; yaklasik %65'i gocuk ve %35'i 18 yasindan biyik yetiskindir. Yanitlarin %59'u (n=146/246)
temel LPF'ye (ekmek, makarna) ve %33'U PS'ye erisimde giglik yasadidini sdylemistir. %36'sl (n=88/248) &gt;1y
problemlerin dnceden yasandidini belirtmistir. %18'i (n=42/234) yerel NHS yetkili merciinden bahsederek tedaviye
erisimlerinin reddedildigi, kisitlandi§i ya da zorlastirildigini belirtmis; %39'u (n=92/234) aile hekimlerinden bahsederek
taleplerinin reddedildigini ya da miktarlarin kisitlandigini belirtmistir. Dagitimla ilgili olarak ise: %21'i (n=50/234) tim
drnlerine bir eczane Uzerinden erigemediklerini belirtmis, %40’ ise (N=93/234) eve iletim sistemlerinin ¢oktligind ifade
etmistir.

Hastalar ve tasiyicilar Gzerindeki etkiler ise su sekildedir: %87 (n=210/241) stresli; %66 (n=160/241) PKU'nun ciddiye
alinmadigi hissi ile birakilmis; %53 (n=128/241) LPF ve PS'ye hasta erisiminin azalmasl; %24 (n=128/241) etkilenen saglik
durumu.

Tartigma: PKU diyet tedavisine erisim siklikla sorun yagsamaktadir ve bu durum BK saglik yetkilileri tarafindan acil 6Gnem
gerektirmektedir.
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Aspartame and phenylalanine concentrations in soft drinks across Europe

M.R. Heiner-Fokkema
University of Groningen, University Medical Center Groningen

Background: Patients with Phenylketonuria (PKU) and Tyrosinemia type | (TTI) depend on low-phenylalanine diets
consisting of a low protein diet, supplemented with amino acids preparations low in phenylalanine, and low in tyrosine
for TTI as well. Aspartame is a synthetic replacement for sucrose as sweetener in many soft drinks. Aspartame is a
methylester of the dipeptide aspartate and phenylalanine, and therefore a source of phenylalanine. Unfortunately, the
amount in soft drinks is often not declared.

Objective: To determine the concentrations of aspartame and its degradation products in aspartame-containing soft
drinks across Europe.

Methods: An LC-MS/MS method was developed and validated for the analyses of aspartame and the phenylalanine-
containing degradation products phenylalanine, aspartylphenylalanine and diketopiperazine in soft drinks. 83 (60 unique)
regularly used soft drinks were obtained via PKU societies across Europe, including The Netherlands (n=44), Belgium
(n=12), Denmark (n=2), Germany (n=5), France (n=3), Spain (n=7), England (n=9) and Turkey (n=1).

Results: The method proved linear, had inter-assay precision (CV%) of 5.5-12.5% for aspartame, and higher CV% for
degradation products as many concentrations were at the limits of quantification. The mean (range) aspartame
concentrationin the provided soft drinks was 218 (12-537) mg/L, which is consistent with 122 (7-301) mg/L phenylalanine.
The mean (range) percentage non-aspartame derived phenylalanine was 14% (3-54%). The estimated total phenylalanine
concentration was 139 (10-338) mg/L.

Discussion: Since phenylalanine concentrations in soft drinks highly varies, we strongly advise manufacturers to declare
the amount of aspartame as some may be suitable for consumption by PKU patients.

Avrupa'da alkolsiiz iceceklerde Aspartam ve Fenilalanin konsantrasyonlan

M.R. Heiner-Fokkema )
Groningen Universitesi, Groningen Tip Merkezi Universitesi

Bilgi: Fenilketonuri ve Tirosinemi tip1 (TTI) hastalari, diisiik protein igeren, fenilalanin seviyesi diigik amino asit igerikli ve
TTligin de gegerli dusik tirosin igerikli diisiik fenilalanin diyetini kullanmaktadir. Aspartam, dipeptit aspartat ve fenilalanin
metilesteridir ve haliyle de bir fenilalanin kaynagdidir. Ne yazik ki alkolsiiz igeceklerdeki miktari siklikla belirtiimez.

Amag: Avrupa'da aspartam igeren alkolsiiz igeceklerdeki aspartam konsantrasyonlarinin ve bozulma drinlerinin
belirlenmesi.

Yontem: Bir LC-MS/MS yontemi gelistirilmistir ve alkolsliz iceceklerde bozulma Urlinleri olan fenilalanin, aspartilfenilalanin
ve diketopiperazin muhteva eden aspartam ve fenilalanin analizlerinin validasyonu yapilmistir. Hollanda (n. 44), Belgika
(n. 12), Danimarka (n. 2), Almanya (n.5), Fransa (n. 3), ispanya (n. 7), ingiltere (n. 9) ve Turkiye (n.1) dahil olmak (zere
Avrupa'daki PKU dernekleri araciliiyla 83 (60 biricik) diizenli kullanilan alkolsiiz icecek bir araya getirilmistir.

Sonuglar: Yontemin lineer oldugu kanitlanmis inter-assay kesinlik (CV%) aspartam igin %5.5-12.5 olmus ve gogu
konsantrasyondaki gibi bozulma Urlnlerindeki daha yitksek CV% sayim limitlerinde c¢ikmistir. Saglanan alkolsliz
iceceklerdeki ortalama (aralik) aspartam konsantrasyonu 218 (12-537) mg/L olmustur ve bu 122 (7-307) mg/L fenilalanin
degeri ile uyumludur. Fenilalaninden kaynaklanan aspartam olmayan ortalama (aralik) yiizdesi %14'tiir (%3-54). Ongériilen
toplam fenilalanin konsantrasyonu 139 (10-338) mg/L'dir.

Tartisma: Alkolsiiz igeceklerdeki fenilalanin konsantrasyonu degiskenlik gosterdigi igin, PKU hastalarinin tiketimi igin
bazilarinin uygun olabilecedi sebebi ile bizler Greticilere aspartam miktarinin belirtiimesini siddetle tavsiye etmekteyiz.
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Patient's thoughts and expectations about Centres of Excellence for PKU

A.M.J. van Wegberg
University Medical Center Groningen

Background: The European Reference Network has been established to improve access to the best available care. In the
Netherlands (NL) the government has assigned 2 centres as centre of excellence (CE) for PKU, in contrast to the United
Kingdom (UK) and Germany (G).

Objective: To find out patients/caregivers expectations of CEs.
Methods: A web-based survey was distributed through the national PKU societies of G, NL and UK.

Results: In total 103 responded (42 patients, 55 parents, 4 grandparents, 2 other) of which 59 originate from NL, 33
from UK and 11 from G. All participants consider patients and/or practitioners will benefit from the CE. How frequent
participants would like to visit a CE varies: some state each outpatient visit (25%), others annually or &It;than annually
(43%), at defined patient ages (6%), one initial visit (22%), or not at all (4%). The major barrier to visit a CE is distance
(42%). If patients already are treated in a CE, 65% would like a more extensive review (ER) once a year or &lt;frequently.
78% expect CE physicians and dieticians to have a higher level of knowledge than in non-CE PKU centres. Many patients
requested a psychology review (49%) and a neuropsychologist for brain function tests (52%) during a CE visit or ER (50%
and 62% respectively). In general, 66% expect a strong collaboration with patient associations and to produce joint patient
information.

Discussion: In this small study most participants expected that assigning CE's will change the structure of and content
of PKU care to at least some extent.

PKU Milkemmellik Merkezleri hakkinda hastalarin diisiinceleri ve beklentileri

A.M.J. van Wegberg
Groningen Tip Merkezi Universitesi

Bilgi: Avrupa Referans is Agi, mumkin olan en iyi bakima erisiminin iyilestiriimesi igin kurulmustur. Birlesik Krallik ve
Almanya ile karsilastinldiginda Hollanda'da htikimet, PKU igin 2 merkezi mikemmellik merkezi olarak goreviendirmistir.

Amag: Hastalarin / hasta bakicilarin mtikemmellik merkezlerine iliskin beklentilerinin belirlenmesi.
Yontem: Almanya, Hollanda ve Birlesik Krallik'taki ulusal PKU dernekleri tizerinden web temelli bir anket gonderilmistir.

Sonuglar: Toplamda 103 yanit alinmistir (42 hasta, 55 ebeveyn, 4 blylkanne / biiylikbaba, 2 diger) ve bunun dlkelere
dagihimi 59 Hollanda, 33 Birlesik Krallik ve 11 Almanya seklindedir. Tim katilimcilar hastalarin ve/veya uygulayicilarin
mukemmellik merkezlerinden fayda saglayacagini distinmektedir. Katilimcilarin mikemmellik merkezlerini ne kadar
siklikla ziyaret etmek istedikleri hususu degisiklik géstermektedir: bazilari her yakta tedavi goren hastanin yilda bir (%25);
yilda birden fazla ziyaret etme (%43), belirlenen hasta yaslarinda (%6), bir 6n ziyaret (%22) ya da hig (%4).

Mikemmellik merkezini ziyaret etmedeki blylk engel mesafe (%42). Sayet hastalar mikemmellik merkezinde tedavi
edilirlerse, %65'i yilda bir ya da fazla olacak sekilde daha kapsamli degerlendirme (KD) istemektedir. %78'i mikemmellik
merkezi doktor ve diyetisyenlerinin, mikemmeliyet merkezi olmayan PKU merkezindekilerden daha ytksek bilgi seviyesine
sahip olmasini beklemektedir. Pek cok hasta, mikemmellik merkezi ziyareti ya da daha kapsamli inceleme esnasinda bir
psikolojik dederlendirme (%49) ve beyin fonksiyonlari igin ndéropsikologun dederlendirmesini (%52) talep etmistir (sirasiyla
%50 ve %62). Genel itibariyle, %66'sI hasta dernekleri ile glicll bir is birligi ve ortak hasta bilgilendirmelerinin Uretilmesini
beklemektedir.

Tartigsma: Bu kicik calismada, gogu hasta mikemmellik merkezlerinin belirlenmesinin PKU bakiminin yapisini ve igerigini
en azindan bir noktaya kadar degistirecegi beklentisindedir.
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Supporting adult Phenylketonuria patients to return to diet: The effectiveness of a
step-wise approach model

Sarah Firman
Guy's and St Thomas' Hospital

Background: Following the European Society Phenylketonuria (PKU) Guidelines'

recommendation on ‘diet for life', increasing numbers of adult PKU patients have expressed interest in returning to diet. A
step-wise approach model was developed to support patients to return to a phenylalanine restricted diet over a 6-month
period. Progression through each phase is patient-initiated. The aim of this project is to evaluate the effectiveness of this
model in supporting patients to return to diet.

Methods: Retrospective data was collected over a two year period (April 2017-April 2019) from patients who had initiated
the step-wise approach model back to diet.

Results: Eighteen adults with PKU (13 female) were included with a mean age of 38 years (23-69). Mean bloodspot
phenylalanine at baseline was 1350umol/L. To date five are in phase one, five in phase two and five have completed the
model; three patients dropped out. The data available from the 4 patients who have completed show a mean reduction of
387umol/L of blood phenylalanine. Compared to the proposed model, days taken to complete phase one and phase two
ranged from 34-121 (expected 72 days) and 20-526 days (expected 182 days), respectively.

Discussion: Preliminary data suggests that completing this step-wise model had a positive outcome on phenylalanine
control. This model allows patients to progress at their own pace, albeit potentially slower than expected. The inclusion
of regular dietitian follow-up could be beneficial. Ongoing analysis is needed to determine the effectiveness of the model
for adult PKU patients to return to diet.

Yetiskin fenilketonuri hastalarini diyete doniiste destekleme: Adim temelli yaklagim
modelinin etkililigi

Sarah Firman
Guy's and St Thomas' Hastanesi

Bilgi: Avrupa Fenilketonuri (PKU) Kilavuzlarinin “yasam igin diyet” tavsiyesini takiben artan sayida yetiskin PKU hastasi
diyete dénme niyetlerini belirtmislerdir. Adim temelli yaklagim modeli, 6 ayi agkin bir siire igin fenilalanin kisith diyete
donUste hastalari desteklemek icin gelistirilmistir. Bu projenin amaci hastalarin diyete donislerinde destek saglamada bu
modelin etkililiginin degerlendirilmesidir.

Yontem: diyete doniiste adim temelli yaklasimi baslatan hastalardan iki yili askin bir donem igin retrospektif veri
toplanmustir (Nisan 2017 — Nisan 2019).

Sonuglar. 18 yetiskin PKU hastasi (13 Kadin) ortalama yas 38 olmakla birlikte (23 — 69) galismaya dahil edilmistir.
Ortalama kandaki fenilalanin degeri baslangigta 1350umol/L'dir. Son tarihe kadar besi faz birde, besi faz ikide ve besi
de modeli tamamlamistir; U¢ hasta galismadan gikmistir. Calismayi tamamlayan 4 hastadan elde edilen veriye gore,
kandaki fenilalanin degerinde ortalama 387umol/L distis olmustur. Onerilen model ile karsilastinldiinda faz bir ve faz
ikiyi tamamlamak icin gereken giin sonuglari sirasiyla 34 — 121 (beklenilen 72 giin) ve 20 — 526 glin (beklenilen 182 giin)
arasinda degisiklik gbstermektedir.

Tartigma: On veriler gostermektedir ki adim temelli yaklasim modeli fenilalanin kontroliinde olumlu giktilar sunmaktadir.
Bu model hastalara kendilerine uygun bir hizda ilerleme firsati tanimakta ve fakat muhtemelen beklenenden yavas
olmaktadir. Yetiskin PKU hastalarinin diyete donisleri igin hazirlanan modelin etkilili§ine karar vermek izere devam eden
analizlere ihtiyag vardir.
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Peculiarities of eating behavior of children with phenylketonuria in the Republic of
Belarus

Hanna Shemsheleva
Scientific and Practical Center for Food of the Academy of Sciences of Belarus

Background, Discussion: Within the framework of the scientific and practical cooperation of the Belarusian Public
Association to children with PKU "Future without Borders™ and the Scientific and Practical Center for Food of the
Academy of Sciences of Belarus, a psychological study was conducted among families raising sick children. 48 families
took part across the country.

Method: psychological questionnaire compiled by psychologist Hanna Shemsheleva.
Object of study: food behavior of children with PKU.

Results: features of eating, nutrition of children in the family, features of taking formula, features of social interaction,
behavioral aspect of children, as well as behavioral aspect of parents, anxiety of parents in relation to children's lifelong
diet and ways of explaining its necessity.

Beyaz Rusya Cumhuriyetindeki fenilketonuri hastasi gocuklarin davranislarindaki
alisiimamis hususlar

Hanna Shemsheleva
Beyaz Rusya Bilim Akademisi, Gida Bilimsel ve Uygulama Merkezi

Bilgi, Tartisma: Beyaz Rusya PKU'lu Cocuklar Kamu Dernegi “Sinirsiz Yarinlar" ve Beyaz Rusya Bilim Akademisi, Gida
Bilimsel ve Uygulama Merkezi'nin bilimsel ve uygulamaya ydnelik is birligi cercevesi dahilinde, hasta gocuk sahibi aileler
arasinda bir psikolojik galisma gergeklestirilmistir. Ulke capinda 48 aile katiim gostermistir.

Yontem: Psikolog Hanna Shemsheleva tarafindan psikolojik bir anket dlizenlenmistir.
Calismanin Amaci: PKU'lu hastalarin gida davraniglari.

Sonuglar. Yeme Ozellikleri, aile iginde gocugun beslenmesi, mama alma 6zellikleri, sosyal etkilesim 6zellikleri, gocugun
davranigsal ozellikleri ve ailelerin davranigsal ozellikleri ile gocugun omir boyu takip edecedi diyete iligkin ailelerin
anksiyetesi gerekliligini agiklamaktadir.

16



rxbseku 3311 ANNUAL ESPKU

< CONFERENCE
e R 31 October - 3 November 2019 oy

Swissotel Bliytk Efes, lzmir - TURKEY PKU Family Association / Turkey

High-throughput screening of potential PKU therapy targets

Dr Minal J Menezes
Molecular Neurobiolog lab, Western Sydney Genetics Program, The Children's Hospital at Westmead

Background: Over 1101 reported Phenylalanine Hydroxylase (PAH) variants are known to cause phenylketonuria.
Rapidly identifying and interpreting the genetic variation underlying PKU, thereby provides a window into patient-specific
mechanisms that cause or contribute to the disorder. This knowledge along with a well-established drug testing pipeline
will be used to provide high-throughput screening of potential PKU therapeutic agents.

Method : Mutation screening of over 100 PKU patients in NSW Australia was carried out in order to establish the
mutations of importance/relevance in this population. PKU mutation cell library of patient derived hepatocytes using
induced pluripotent stem cell (iPS) technology will then be treated with the novel /repurposed drugs. An example of one
of our potential target is a subset of mutations namely nonsense mutations. Next generation suppression drugs can
restore the production of full-length protein allowing translation to continue to the intended stop codon. Using our high
throughput screening pipeline we are assessing all potential read through drugs as a potential treatment for PKU.

Result: Pilot data in our in-vitro models for two PAH nonsense mutations (p.G272X, p.R243X) has shown
that nonsense suppression drugs were able to partially increase activity of PAH for both mutations. The
experiments will be repeated to ensure reproducibility of the data and also extended to other nonsense mutations.

Conclusion: Our approach in identifying and validating drug targets is aimed towards a more personalised approach
working towards a strategy that will result in lower drug attrition rates and more successful clinical trial outcomes for
PKU therapy."

Potansiyel PKU tedavi hedeflerinin yiiksek giripgiktili taramasi

Dr Minal J Menezes
Molecular Neurobiolog lab, Bati Sidney Genetik Programi, Westmead Gocuk Hastanesi

Bilgi: 1101'in lzerinde Fenilalanin Hidroksilaz (PAH) varyantinin fenilketonuriye yol agtigr bilinmektedir. PKU'nun altinda
yatan genetik varyasyonun hizli bir sekilde belirlenmesi ve yorumlanmasi ile bozukluga yol agan ya da katki saglayan
hastaya 6zel mekanizmalarin belirlenebilmesi igin bir kapi agilmistir. Bu bilgi ile beraberinde iyi dlizenlenmis ilag test hatt
muhtemel PKU terapdtik ajanlarin yiiksek giripgiktili taramasinin elde edilmesinde kullanilacaktir.

Yontem: NSW Avustralya'da 100'ln Uzerine PKU hastasinin mutasyon taramasi, bu poptlasyondaki mutasyonlarin nem/
ilgililik durumunun belirlenmesi amaci ile gergeklestirilmistir. indiiklenmis pluripotent kok hiicre (iPS) teknolojisi kullanilarak
hastadan tiretilmis hepatositlerin PKU mutasyon hiicre kitiiphanesi daha sonra yeni / yeniden amaglandiriimis ilaglarla
tedavi edilecektir. Potansiyel hedeflerimizden birinin 6rnedi, anlamsiz mutasyonlar olarak adlandirilan bir mutasyon
alt kiimesidir. Yeni nesil baskilama ilaglari, aktarimin amacglanan durdurma kodonuna devam etmesine izin veren tam
uzunlukta protein dretimini geri getirebilir. Ylksek giripgiktill tarama hattimizi kullanarak, ilaglar yoluyla okunan tim
potansiyelleri PKU icin potansiyel bir tedavi olarak degerlendiriyoruz.

Sonuglar: iki PAH anlamsiz mutasyonu (p.G272X, p.R243X) igin yapilan in-vitro modellerinden alinan pilot veri, anlamsiz
baskilama ilaglarinin, iki PAH mutasyonu igin de kismi sekilde PAH faaliyetini artirdi§ini géstermistir. Deneyler verinin
tekrar dretilebilir oldugunu gormek adina tekrarlanacaktir ve diger anlamsiz mutasyonlara da genisletilecektir.

Sonug: ilag hedeflerinin belirlenmesi ve onaylanmasindaki yaklasimimiz, daha distik ilag yipranma oranlarina ve PKU
terapisi icin daha basarili klinik arastirma sonuclarina yol agacak bir stratejiye yonelik galisan daha kisisellestirilmis bir
yaklasima yoneliktir.
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It takes a global effort to achieve personalized PKU treatment; at least for most
common mutations

Dr Michael Nafisinia
Molecular Neurobiology Laboratory, Western Sydney Genetics Program,
The Children's Hospital at Westmead , Sydney, NSW 2145, Australia

Background: The mutation analysis of PKU patients shows a wide spectrum of PAH mutations, with various distinct
mutations present in different independent alleles. While the nine most common mutations in which account for 57.2%
of alleles. The effect of gene variants for drugs target and for the enzymes involved in drug's pharmacokinetics and
pharmacodynamics, affecting individual therapeutic and adverse responses to drugs. Using advanced gene editing
technology CRISPR/CAS9, we have generated five knock-in PKU hepatocyte cell lines to investigate the effects of potential
drugs/agents to restore the function of the mutated PAH gene.

Methods: Newly generated CRIPR will be treated with potential drugs/agents and will be subjected to subsequent
analyses immunofluorescence; SDS-PAGE and enzymatic assays to test for improved PAH expression and catalytic
activity. Further, PKU mutation hepatocytes library from patient-derived urine cells (UiPS) will be generated for further
investigation.

Results: The drug-testing pathway has been precisely optimised. Testing potential drugs/agents on hepatocytes
generated by CRISPR is in progress to be able to evaluate the effect of these drugs/agents on PAH catalytic activity.

Conclusion: Preliminary results reveal that our proposed drugs/agents have a beneficial effect on individual PKU
mutations, leading us to hypothesize that personalised treatments of at least common PKU mutations are the key to
achieve maximum efficiency in treating patients with various types of PAH mutations. Here we aim to encourage global
PKU communities to support our study in establishing a library of hepatocytes generated via iPS to obtain the best
treatment for individual patients with PKU.

Kigisellestirilmis PKU tedavisini bagarmak daha kiiresel bir caba gerektirmektedir;
en azindan en yaygin mutasyonlar igin

Dr Michael Nafisinia
Molekdler Norobiyoloji Laboratuvari, Bati Sidney Genetik Programi, Westmead Cocuk Hastanesi, Sidney, NSW 2145,
Avustralya

Bilgi: PKU hastalarinin mutasyon analizleri, farkli bagimsiz allellerde bulunan farkli ve gesitli mutasyonlar ile PAH
mutasyonlarinin genis bir spektrumunu gostermektedir. En yaygin dokuz mutasyonise allellerin% 57,2'sini olusturmaktadir.
Gen varyantlarininilaglar igin ve ilacin farmakokinetigi ve farmakodinamisinde yer alan enzimler igin etkisi, ilaglara bireysel
terapotik ve advers tepkileri etkiler. ileri gen diizenleme teknolojisi CRISPR/CAS9 kullanmak suretiyle mutasyona ugramis
PAH geninin fonksiyonunu geri getirme potansiyel ilaglarin / ajanlarin etkilerini arastirmak igin bes adet PKU hepatosit
hicre hatti Urettik.

Yontem: Yeni Uretilmis CRIPR, potansiyel ilaglar / ajanlar ile tedavi edilecek ve takip eden immunoflorasan analizlere tabi
tutulacaktir; iyilesmis PAH ekspresyonunu ve katalitik aktiviteyi test etmek igin SDS-PAGE ve enzimatik tahliller. Dahasi,
ileriki arastirmalar igin hastalardan alinan idrar hiicreleri (UiPS) ile olusturulan PKU mutasyon hepatositler kitiiphanesi
olusturulacaktir.

Sonuglar: ilag deneme yolagi kesin olarak optimize edilmistir. CRISPR tarafindan tretilmis hepatositler tizerinde potansiyel
ilaglarin / ajanlarin test edilmesi, bu ilaglarin / ajanlarin PAH katalitik faaliyetleri Gzerindeki etkisinin degerlendirilebilmesi
igin devam eden bir galismadir.

Sonug: il sonuglar gdstermektedir ki 6ngordiigimiiz ilaglar/ajanlar bireysel PKU mutasyonlarinda faydali bir etkiye
sahiptir, bu da bizi farkl tipte PAH mutasyonu olan hastalarin tedavisinde maksimum etkililigi bagarmak igin en azindan en
yaygin PKU mutasyonlarinda kisisellestirilmis tedavilerin anahtar oldugu hipotezine gétirmektedir. Buradaki amacimiz,
PKU hastalarinin bireysel tedavilerinde en iyi tedaviyi alabilmeleri igin iPS araciligi ile Gretilmis bir hepatosit kiitliphanesi
kurmamiz igin kiiresel PKU topluluklarinin verecegi destegi tesvik etmektir.
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Phenylketonuria, Co-morbidity and Ageing

Denise Hofman
University of Leeds

Background: Adults with PKU who have benefited from early treatment are now approaching their fifth and sixth decade.
It is therefore timely to consider multi-morbidity in PKU and the effects of ageing, in parallel with the wider benefits of
emerging treatment options in addition to dietary relaxation.

Objective: To review the literature on co-morbidity in PKU in the context of ageing.

Methods: Searches of electronic databases were carried out and were supplemented by articles identified from reference
lists of articles and relevant literature known to the authors and other experts.

Results: There are gaps in knowledge of the impact of PKU on co-morbidity and the ageing process. Findings suggest PKU
to have a wider impact than brain development and result in several intriguing questions that require elaboration to attain
the best outcomes for people with PKU in adulthood moving through to older age (e.g. “Are people with PKU at increased
risk of dementia, frailty/sarcopenia, renal disease, diabetes, metabolic syndrome and cardiovascular disease?™).

Discussion: We recognise the difficulty in studying longitudinal outcomes in rare disease and emphasise the necessity to
develop PKU registries and cohorts that facilitate well designed (multi-centre) studies to answer some of the questions
raised during our review. Whilst awaiting new information in these areas we propose that clinicians engage with patients to
make personalised and well informed decisions around Phe-control, dietary adherence and assessment for co-morbidity.

Fenilketonuri, Komorbidite ve Yaglanma

Denise__Hofman
Leeds Universitesi

Bilgi: erken tedaviden faydalanmis yetigkin PKU hastalari simdilerde ellili ve altmigli yaslarina yaklagmaktalardir.
Kendilerinin faydalanabilecegi yeni gikan tedavi segenekleri ve diyet rahatlatmalarina paralel olarak PKU'da ¢oklu morbidite
ve yaslanmanin etkilerini diigsinmenin zamani gelmistir.

Amag: Yaslanma baglami dahilinde PKU'da komorbiditeler igin literattir derlemesi

Yontemler: Elektronik veri tabani arastirmalari diizenlenmistir ve referans makale listelerinden destekleyici makaleler ve
yazarlar ve diger uzmanlarca bilinen ilgili literatlr ile desteklenmistir.

Sonugclar. PKU'nun komorbidite ve yaslanma siireci Uzerindeki etkisine iligkin bilgi bosluklari mevcuttur. Bulgular, PKU'nun
beyin gelisimi Gizerinde daha genis bir etkisinin olabilecegini isaret etmektedir ve bu da ileri yaslarina yaklasan yetiskin PKU
hastalari igin en iyi sonuglarin elde edilmesi adina detaylandirma gerektiren pek gcok merak uyandiran soruyu beraberinde
getirmektedir (6rn. "PKU'lu hastalar artmig demans, kirilganlik / sarkopeni, bobrek hastaliklari, diyabet, metabolik sendrom
ve kardiyovaskdiler hastalik riski altinda midir?).

Tartisma: Nadir hastaliklarda uzamsal giktilara ¢alismanin zorlugunu fark etmekle birlikte bizim degerlendirmemiz
esnasinda ortaya gikan sorularin bir kismina yanit vermek igin iyi tasarlanmis (gok merkezli) galigmalari tesvik edecek
kohortlara ve PKU kayitlarinin gerekliligine vurgu yapmaktayiz. Bu alanlarda yeni bilgileri beklerken de klinisyenlerin
hastalariile irtibat halinde olarak Phe kontrolU, diyet uyumlulugu ve komorbidite degerlendirmesi etrafinda kigisellestirilmis
ve iyi bilgilendirilmis kararlar vermelerini tavsiye etmekteyiz.
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Special Low Protein Foods in the UK: Their nutritional composition

Georgina Wood
Birmingham Women's and Children's Hospital and Birmingham City University

Background: Special low protein foods (SLPFs) are essential in phenylketonuria management, contributing up to 50% of
energy requirements. In the UK, SLPFs are available on GP prescription through the National Health Service. However,
little is known about their micronutrient composition.

Objective: To assess the nutritional content of all SLPFs available on UK prescription.

Method: SLPFs were identified from hospital lists and online/printed national reference directories. Nutritional data came
direct from suppliers/manufacturers of SLPFs (n=9) or from their websites.

Results: Company macronutrient values for SLPFs online differed to their datasheets (4/9 companies) by 0.01-20g per
100g/serving, with datasheets being more accurate. All SLPFs (n=151), listed macronutrients and sodium/salt. Only 81
SLPFs listed micronutrients and/or fibre content, with 4/9 companies providing detail on micronutrient and fibre content
for all products and one listing no micronutrients. 5/9 companies provided information directly as there was no data or
accurate information from other sources. Only 107 SLPFs provided nutritional information per 100g and per serving,
with the former not accessible online for 25 products. It was often unclear whether data was for cooked or dried weights
(n=34/151). The main national pharmaceutical reference resource was out-of-date, with missing SLPFs (n=55/151), and
some no longer available (n=10).

Discussion: Updating national information sources on SLPFs appears a low priority in the UK and it is difficult to access
full nutritional analysis from some companies. Patients and dietitians do not have easy access to up-to-date, accurate
SLPF data, and face difficulties when interpreting nutritional values provided by certain suppliers/manufacturers.

Birlesik Krallik'ta 6zel duisiik proteinli gidalar. Besin kompozisyonlari

Georgina Wood )
Birmingham Kadin ve Cocuk Hastanesi ve Birmingham Sehir Universitesi

Bilgi: Enerji ihtiyacinin %50'sine kadar katki sagdlayan 6zel distk proteinli gidalar (SLPFler) fenilketonuri yénetiminde
vazgegilmezdir. Birlesik Krallik'ta SLPFler aile hekiminin Ulusal Saglik Hizmeti Uzerinden regete edebilecedi durumdadir.
Ancak bunlarin mikrobesin kompozisyonlari ile ilgili gok az sey bilinmektedir.

Amag: BK'da regete edilebilir mevcudiyetteki tim SLPF'lerin besin igeriklerinin degerlendirilmesi.

Yontem: SLPF'ler hastane listelerinden ve online/basili ulusal referans belgelerinden belirlenmistir. SLPF'lerin besin
degerleri ya dogrudan Uretici / tedarikgiden elde edilmis (n. 9) ya da kendi internet sitelerinden alinmistir.

Sonuglar: SLPF'ler igin sirket makrobesin degerleri online ve kendi veri belgelerinde 100g/servis i¢in 0.07 — 20g degisiklik
gostermektedir (9 sirketten 4'U) ve veri belgeleri daha dogrudur. Tim SLPF'ler (n. 151) makrobesinleri ve sodyum/tuz
oranlarini belirtmektedir. Sadece 81 SLPF mikrobesinleri ve /veya lif igerigini belirtmistir, 9 sirketten 4'U mikrobesin ve
lif icerigini belirtirken bir sirket higbir mikrobesin dederi vermemistir. 9 sirketten 5'i diger kaynaklarda higbir veri mevcut
olmadigi igin dogrudan bilgileri kendileri saglamistir. Onceki online veri ulasimi saglanamayan 25 Urtinle birlikte sadece
107 SLPF 100 gram basina besin bilgilerini vermistir. Genelde verinin pisirilmis mi yoksa kuru agirlik Gzerinden mi oldugu
belli degildir (n. 34/151). Ana ulusal ilag referans kaynagi glincel degildir, SLPF'lerin bazilari eksiktir (n. 55/151) ve bazilari
artik mevcut degildir (n.10).

Tartisma: SLPF'lere iligkin ulusal bilgi kaynaklarinin glincellenmesinin diislk bir dncelik seviyesinde oldugu goriilmekte
ev bazi sirketlerden tim besin analizine erismenin gii¢ oldugu anlasiimaktadir. Hastalar ve diyetisyenler giincel, kesin
SLPF verilerine kolay erisime sahip degildir ve belirli tedarikgi / Ureticiler konusunda besin degerlerinin yorumlanmasinda
guglikler yasamaktadirlar.
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Vitamin and mineral supplementation for preconception and pregnancy in women
with Phenylketonuria (PKU) - survey of practice in UK and Ireland

Mrs Melanie Hill
Sheffield Teaching Hospitals NHS Foundation Trust

Introduction: Sufficient vitamin and mineral intake in preconception and pregnancy is of vital importance in order to
prepare and support the growing foetus, maternal and placenta tissues. Guidelines for supplementing certain nutrients
in pregnancy are widely available; however when advising women with PKU it can be more complex due to the nature of
their condition and dietary treatment. Little is known about current variations in practice within the UK and Ireland

Methods: An online questionnaire was sent to Dietitians working in Metabolic centres in the United Kingdom and Ireland
that manage people with PKU. Responses were received from 11 metabolic centres.

Results: 50% of centres didn't routinely recommend vitamin and mineral supplementation in preconception over 80% of
centres routinely recommended 400mcg folic acid in pregnancy in addition to content of the PKU protein substitute. Most
centres advised an additional 5mg of folic acid if the patients had a BMI over 30, or were diabetic. Over 75% of centres
recommended at least 200mg DHA supplementation in preconception and pregnancy.

Over 50% of centres recommended a pregnancy specific vitamin and mineral supplement routinely or if the PKU protein
substitute wasn't providing sufficient amounts of nutrients. The majority of centres would only supplement Vitamin D
in pregnancy if clinical deficiency or insufficient contained in protein substitute. There was also variation in dietitians
practice who worked in the same centres.

Conclusion: There is some variation in practice between the metabolic centres in UK and Ireland .Further discussions and
agreement of best practice is needed.

Fenilketonurisi (PKU) olan kadinlarda gebelik 6ncesi ve gebelikte vitamin ve mineral
destegi — BK ve Irlanda’daki uygulama anketi

Mrs Melanie Hill
Sheffield Teaching Hospitals NHS Foundation Trust

Bilgi: Blylmekte olan fetlisli, maternal ve plasenta dokularini desteklemek ve hazirlamak izere gebelik 6ncesi ve gebelik
esnasinda yeterli vitamin ve mineral destegi hayati 6Gnem arz etmektedir. Gebelikte belirli besin destekleri i¢in kilavuzlar
gok genis bir sekilde mevcuttur. ancak PKU'lu bir kadina tavsiyede bulunurken kendi durumlari ve beslenme tedavileri
hasebiyle karmasik bir hal alabilir. BK'da ve irlanda'daki uygulamanin gesitliligine dair az sey bilinmektedir.

Yontem: Birlesik Krallik ve irlanda'da PKU hastalari ile ilgilenen ve metabolik merkezlerde galisan diyetisyenlere bir online
anket gonderilmistir. 11 metabolik merkezden yanit alinmistir.

Sonugclar. Merkezlerin %50si gebelik 6ncesi rutin olarak bir vitamin ve mineral destegi 6nermemekte; %80'i rutin olarak
gebelik esnasinda PKU protein destegine ilave olarak 400mcg folik asit nermektedir. Cogu merkez, 30'in lizerinde bir VK
ya da diyabetik hasta s6z konusuysa ilave 5 mg folik asit nermektedir. Merkezlerin %75'inden fazlasi, gebelik 6ncesinde
ya da gebelik esnasinda en az 200mg DHA 6nermektedir.

Merkezlerin %50'sinden fazlasi rutin olarak gebelie 6zel vitamin ya da mineral destedi dnermektedir ya da PKU protein
destegi yeterli derecede besin saglamiyorsa bunu gergeklestirmektedir. Merkezlerin biytk gogunlugu, klinik bir eksiklik
ya da yetersiz protein destedi s6z konusuysa gebelikte sadece D Vitamini 6nermektedir. Ayni zamanda, ayni merkezde
calisan diyetisyenlerin uygulamalarinda da degisiklikler vardir.

Sonug: BK ve irlanda metabolik merkezlerinin uygulamalari arasinda farkliliklar mevcuttur. En iyi uygulama igin ileri
seviyede tartigmalara ve uzlasiya ihtiyag vardir.
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A pilot randomised, crossover study in PKU investigating the exhaled
breath signature of organic compounds, comparing glycomacropeptide with
phenylalanine-free I-amino acid supplements

Anne Daly
Birmingham Children's Hospital

Introduction. Children with PKU complain they have breath malodour. In a randomized, crossover study; exhaled
compounds were objectively measured when subjects took both Phe-free L-AA (L-AA) and glycomacropeptide (GMP-
AA) protein substitute (PS).

Methodology. 40 subjects (20 PKU, 20 controls, median age 11y (range: 7-15.5), 19 boys were recruited. Controls were
gender, age and ethnicity matched. PKU subjects were randomized to take L-AA or GMP-AA exclusively for 7 days. On
day 7, volatile organic compounds (VOC) were collected: pre (fasted) and post breakfast, midday and evening meal with
a random sample mid-afternoon. Samples were collected 30 min post-consumption of PS for VOC, except in 3 subjects
who collected VOC immediately post PS consumption. All subjects had a standardized menu. Breath collection was by
G.A.S Breath Spec measuring concentration VOC (ppm).

Results. Fasted L-AA and GMP-AA breath samples were similar to controls (VOC10-12). Breath measured 30 mins after
L-AA or GMP PS, showed no significant difference in the number of VOC compared to controls or between PS (VOC 12-
18). Breath analysed immediately after PS (n=3) showed a raised number of (VOC 25-30), but this difference was not seen
at 30 mins post consumption.

Conclusion. PS appear to have a transient effect on exhaled breath with VOC raised immediately after consumption of
PS only. It is possible unpleasant odours associated with PS are eliminated by food or water taken immediately post PS.

Fenilalaninsiz I-amino asit suplementleri ile glikomakropeptitleri karsilagtiran,
organik bilesenlerin izini verilen nefeste arastiran PKU'da randomize, ¢aprazlamali
pilot calisma

Anne Daly
Birmingham Cocuk Hastanesi

Girig: PKU'lu gocuklar kotl kokulu nefesten yakinmaktadir. Randomize gaprazlamali bir galismada, verilen nefes bilesenleri
hem Phe'siz L-AA (L-AA) hem de glikomakropeptit (GMP-AA) protein esdederi (PS) hastalarca alindiginda objektif olarak
Olgimlenmistir.

Yontem: 40 Hasta (20 PKU, 20 Kontrol, ortalama yas 11 (aralik 7— 15.5), 19 erkek ¢ocugu dahil edilmistir. Kontrollerde
cinsiyet, yas ve etnisite eslesmistir. PKU hastalari 6zellikle 7 giin L-AA ya da GMP-AA alacak sekilde randomize edilmistir.
7. Glinde volatil organik bilesenler (VOC) toplanmistir; énce (aglik) ve kahvalti sonrasi, giin ortasi ve aksam yemekleri ile
rastgele 6gleden sonra drnekleri alinmistir. Ornekler VOC icin PS tiiketiminin 30 dakika sonrasinda toplanmistir, yalnizca
3 hastada VOC, PS tiiketiminin hemen sonrasinda toplanmistir. TUm hastalara standart mend verilmistir. Nefes toplanimi
G.A.S Breat Spec 6l¢iim konsantrasyon VOC (ppm) ile gerceklestirilmistir.

Sonuglar: Aclik L-AA ve GMP-AA nefes 6rnekleri kontrol grubu ile (VOC10-12) benzer ¢ikmistir. L-AA ya da GMP PS tiketimi
sonrasindaki 30. Dakikada alinan ornekler konrol grubu ile ya da PS (VOC-12-18) ile anlamli bir farklilik gostermemistir.
PS'den hemen sonra alinan drneklerin analizi (n.3) (VOC 25-30) artis gdstermistir ancak bu farklilik tiketimden sonraki
30. Dakikada gozlenmemistir.

Sonug: PS, yalnizca PS tiketiminden sonra ani VOC artigl ile gegirgen bir etki sahibi olarak goriilmektedir. PS sonrasi
yiyecek ya da su tiiketimi ile nahos kokularin ortadan kaldiriimasi muhtemeldir.
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Exploring the use of remote cognitive testing in phenylketonuria

Denise Hofman
University of Leeds

Background: Cognitive performance testing in PKU often has relatively small sample sizes (N&It;50). Barriers to
participation in research in rare disorders include travel burden and time commitment, which may also contribute to
recruitment bias. The use of remote (online) assessments of cognitive functioning could be a useful tool to increase
sample sizes in research in PKU.

Objective: To explore the feasibility of remote (online) cognitive testing in PKU and its effects on participant recruitment.

Method: Early treated adults with PKU (ETAWPKU) and healthy controls were recruited online worldwide. They were
required to complete an online cognitive test battery (duration +15min) on two different occasions, at least 1 week apart.

Results: Initial recruitment was relatively high: 110 ETAWPKU and 60 controls were enrolled in the trial. However, only
28 ETAWPKU and 29 controls completed both test sessions. Findings were similar to previous research in ETAWPKU,
revealing impairments in speed, but not accuracy, on tasks of selective attention and working memory (compared to
controls). Therefore, an online cognitive test battery could be a sensitive instrument to use for cognitive assessments in
PKU.

Discussion: Recruitment and retainment of ETAWPKU in future online research might be higher when approached through
a trusted source (i.e. metabolic clinics). This would also provide access to patients' medical histories. The use of remote
assessments could reduce time commitment and costs for both patients and specialized metabolic centres. Long-term
data collection on a larger scale could contribute to the understanding understand the cognitive trajectory in PKU as
patients age.

Fenilketonuride uzaktan bilissel test kullaniminin deneyimlenmesi

Denise__Hofman
Leeds Universitesi

Bilgi: PKU'da bilissel performans testi siklikla gorece kiiglk érneklemlere sahiptir (N&It;50). Arastirmaya katiimadaki
engeller, nadir rahatsizliklarda seyahat yikidnt igermesi ve zaman ayirma gerekliligidir ki bu ayni zamanda calismaya
dahil etme tarafliigina da katki saglayabilir. Uzaktan (online) dederlendirmelerin biligsel islevlerde kullanimi PKU
arastirmalarindaki 6rneklem buyUkligund artirmada faydali bir arag olabilir.

Amag: Uzaktan (online) bilissel testin PKU'daki fizibilitesini ve katilimci dahil etmedeki etkilerinin kesfedilmesi.

Yontem: PKU'da erken tedavi alanlar (ETAWPKU) ve saglikli kontrol grubu online olarak diinya genelinde dahil edilmistir.
Kendilerinden beklenen bir hafta ara ile online biligsel testi (stiresi 15 dakika) tamamlamakti.

Sonuglar: Galismaya ilk dahil edilenlerin sayisi oldukga fazladir: 110 ETAWPKU ve 60 kontrol galismaya dahil olmustur.
Ne yazik ki sadece 28 ETAWPKU ve 29 kontrol iki test seansini da tamamlamistir. Bulgular ETAWPKU hakkinda yapilan
onceki galismalar ile benzerdir, segici dikkat ve galisma hafizasi (kontrollerle karsilastirildiginda) hizdaki kusurlari gésteren
ancak kesinlikle ilgili bir problem gdstermemis sonuglardir. Bu sebeple online bir bilissel test bataryasi, PKU'da bilissel
degerlendirmeler igin hassas bir arag olabilir.

Tartigma: ETAWPKU'nin dahil edilmesi ve korunmasi gtivenilir bir kaynakla kisilere yaklasilmasi ile gelecekteki calismalarda
daha ylksek sayilarda olabilir (6rn. Metabolik klinikler). Bu ayni zamanda kisilerin tibbi gegmislerine ulagsma imkani da
saglayacaktir. Uzaktan degerlendirmelerin kullanimi hem hasta hem de uzmanlasmis metabolik merkezler adina ayrilan
zamanin ve maliyetin azalmasini saglayabilir. Daha blyiik 6lgekli uzun vadeli veriler hastanin yasi ile PKU'da bilissel seyrini
anlamaya katki saglayabilir.
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Home delivery service of low protein foods in inherited metabolic disorders:
Does it help?

Anita MacDonald
Birmingham Women's and Children's Hospital

Background: In the UK, the traditional method of obtaining special low protein foods (LPF) was via local pharmacies.
Home delivery services (HDS) are now available for LPF but their efficacy is unclear. In a prospective, longitudinal study,
the effectiveness of HDS for LPF's was studied.

Methods: Inherited Metabolic Disorders (IMD) patients/caregivers who used HDS (Homeward®/Vitaflo at Home®) for
LPF supply were studied. Over 1 year, researchers conducted 4 patient home visits. At each visit, caregivers completed
a questionnaire (20 multiple choice/open questions) about LPF supply whereby stock checks, 'use by dates' and home
storage were assessed.

Results: Most of the 58 IMD patients used more than one service provider to access their LPF supply. 95%(n=55/58) used
their local pharmacy, 93% (n=54/58) Homeward® and 78% (n=45/58) Vitaflo at Home®. Each patient stored a median
of 6 (range 0-22) different LPF at home. Overall, 45% (n=26/58) reported problems with their GP prescriptions. Errors
were found: 30% (n=16/53) with pharmacy, 6% (n=3/54) with Homeward® and 2% (n=1/45) with Vitaflo at Home®. 49%
(n=26/53) reported delayed receipt of LPF from their pharmacy, compared with 11% (n=6/54) from Homeward® and 9%
(n=4/45) with Vitaflo at Home®.

Conclusions: Although HDS for special LPF were associated with less errors and delay compared with pharmacies,
inaccuracies and inefficiencies still occurred and the overall the system was complex. We suggest a new, simpler, less
fragmented system whereby metabolic dietitians prescribe LPF. This is likely to result in less burden on NHS resources
and ensure a better treatment delivered to patients.

Kalitsal metabolik hastaliklarda diisiik proteinli gidalarin eve teslimat hizmeti:
Faydasi var mi?

Anita MacDonald
Birmingham Kadin ve Cocuk Hastanesi

Bilgi: BK'da 0zel distk proteinli gidalarin (LFP) temininde geleneksel yontem yerel eczanelerdi. Eve teslimat hizmetleri
(HDS) simdi LPF i¢in mevcuttur ancak etkinligi belirsizdir. Prospektif, uzamsal bir galigmada LPF'ler igin HDS'nin etkinligi
calisilmistir.

Yontem: Kalitsal metabolik hastaliklarda (IMD) LPF temini igin HDS (Homeward®/Vitaflo at Home®) kullanan hasta /
hastabakicilar galisiimistir. Bir yil boyunca arastirmacilar 4 ev ziyareti gergeklestirmistir. Her bir ziyarette hastabakicllar,
stok kontrolleri, kullanim tarihleri ve evdeki stogun dederlendirildigi bir anket tamamlamistir (20 goktan segmeli / agik uglu
soru)

Sonuglar: 58 IMD hastasinin gogu kendi LPF teminleri igin birden fazla tedarikgi kullanmistir. %95'i (n. 55/58) kendi yerel
eczaneleri kullanmis, %93'U (n. 54/58) Homeward®'i kullanmis ve %78'i (n. 45/58) Vitaflo at Home® kullanmistir. Her bir
hasta evde farkli LPF'lerden ortalama 6 tane stoklamistir (aralik 0-22). Toplamda %45'i aile hekimlerinin regeteleriile ilgili
problemleri raporlamistir. Hatalar su sekilde bulunmustur: eczane ile ilgili %30 (n=16/53); Homeward® ile ilgili %6 (n=3/54);
Vitaflo at Home® ile ilgili %2 (n=1/45). Katiimcilarin %49'u (n=26/53) eczanelerinden temin ettikleri LPF regetelerinde
gecikme oldugunu rapor ederken, bu oran Homeward® igin 11% (n=6/54); Vitaflo at Home® igin %9 (n=4/45)'dir.

Sonuglar. Her ne kadar HDS'ler eczanelerle karsilastirildiginda 6zel LPF'ler baglaminda daha az gecikme ve hataya
sebebiyet verse de hata yetersizlikle ya da belirsizlikle s6z konusu olabilmektedir ve sistemin geneli karmasiktir. Bizler,
metabolik diyetisyenlerin LPF recetesi yazabilecedi yeni, daha basit, daha az parcali bir sistem dnermekteyiz. Bu da NHS
kaynaklari Gzerinde daha az yiik olusturacak sonuglar verebilir ve hastalara daha iyi tedaviler saglanabilir.
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Protein labelling accuracy of gluten free and regular foods and the suitability of
gluten free foods in a low protein diet

Dilyana Kraleva, Dietetic Student
Birmingham City University, Birmingham Children's Hospital

Background: The treatment of PKU is a low phenylalanine (protein) diet; patients commonly tolerate 0.5g/100g and so
were unsuitable to give in a low protein diet without calculation/measurement.

Objective: The aims are to evaluate the accuracy of protein labelling from supermarket websites and examine the
suitability of GF foods in PKU.

Methods: The protein labelling/content of 639 different food items were examined (GF, n=213, comparable regular
foods, n=426) from supermarket websites. We examined protein content per portion/100g (cooked/uncooked), cooking
methods, preparation instructions and portion sizes. The suitability of GF foods in a low protein diet was also assessed.

Results: Protein labelling was unclear in 61% (n=390, 123 GF, 267 regular) of products from supermarket websites.
This was commonly associated with omitted data (no protein amount given per portion size or 100g) or confusing
reconstitution guidelines. Protein values commonly did not specify if protein analysis was from cooked or uncooked food
weights (n=201 [31%] products, GF 31%, n=65, regular foods, 32%, n=136). All GF foods contained protein >0.5g/100g and
so were unsuitable to give in a low protein diet without calculation/measurement.

Discussion: The current analysis showed that supermarket website protein food labelling is misleading, particularly
expressed per portion size for both GF and regular foods. Food protein labelling requirements should be more stringent
and requires urgent attention by food legislation bodies. GF foods offer limited benefit to patients on low protein diets.

Gliitensiz ve normal gidalarin protein etiketleme kesinlikleri ve diigiik protein
diyetinde gliitensiz gidalarin siirdiiriilebilirligi

Dilyana Kraleva, Diyetetik 6grencisi
Birmingham Sehir Universitesi, Birmingham Cocuk Hastanesi

Bilgi: PKU'nun tedavisi distik fenilalanin (protein) diyetidir; hastalar genel itibariyle 0.5/100g tolare edebilir ve bu sebeple
de hesaplama / 6lgiim yapmadan distk protein diyeti vermek uygun degildir.

Amagc: Stpermarket internet sitelerinin protein etiketleme kesinliginin degerlendirilmesi ve PKU'da glitensiz gidalarin
uygunlugunun incelenmesi.

Yontem: 639 farkli gida GrdnUnUn protein etiketlemesi/igerikleri siipermarket internet siteleri Gzerinden incelenmistir
(Gliitensiz — 213; diger normal gidalar — 426). Protein igerigini porsiyon/100g (pismis/pismemis), pisirme yontemleri,
hazirlama talimatlari ve porsiyon dlgileri icin inceledik. Glitensiz gidalarin, distk protein diyetine olan uygunlugu da
ayrica incelendi.

Sonuglar: Sipermarket internet sitelerinde yer alan protein etiketlemelerinin %61'i agik degildir (n=390, 123 Glitensiz, 267
normal). Bu genelde ¢ikarilan bilgi (porsiyon basina ya da 100 gramdaki protein degerinin verilmemesi ile iligkili) ya da kafa
karistirici kilavuzlar ile ilgilidir. Protein degerleri genelde, analiz olarak belirtilen degerin pismis mi yoksa pismemis Uriin
agirhginda mi gegerli oldugunu belirtmemektedir (n=201 [31%)] Urlin, Glutensiz31%, n=65, normal gidalar, 32%, n=136).
Tdm glUtensiz gidalar >0.5g/100g protein igermektedir ve hesaplama / dlglim olmaksizin dislk protein diyetinde yer
verilmesi uygun degildir.

Tartigma: Mevcut analizler gostermektedir ki sipermarket internet sitelerinin protein gida etiketleri yanhs yonlendiricidir,
ozellikle de hem glitensiz hem de normal gidalarin porsiyon basina verilen degerleri. Gida protein etiketleme gereklilikleri
daha siki olmalidir ve gida yasa yapicilarinin acil dikkatini gerektirmektedir. Glitensiz gidalar distk protein diyetindeki
hastalara kisitli bir fayda sunmaktadir.
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The importance of lowering phenylalanine concentrations as soon as possible in
patients with Phenylketonuria

Francjan J van Spronsen
1Division of Metabolic Diseases, Beatrix Children's Hospital, University of Groningen,
University Medical Center Groningen

Background: Despite early and continuous treatment, phenylketonuria patients still have, on average, a lower IQ compared
to controls. Little is known about the influence of phenylalanine during neonatal age on 1Q in late childhood/adolescence.

Objective: This study aimed to investigate the influence of phenylalanine concentrations during neonatal age on 1Q later
in life.

Method: Phenylalanine data from birth onwards were collected for patients aged 6-18 years at the time of neurocognitive
testing (n=64; 10.8 + 2.9 years). IQ was established with a translated (abbreviated) version of the Wechsler Intelligence
Scale for Children and Wechsler Adult Intelligence Scale. The area under the curve (AUC) was used to determine the
effect of phenylalanine concentrations during various periods within the first month. 360 and 240 pmol/L, and 60 and 120
umol/l were chosen as upper and lower target concentrations for AUC. Correlations between (percentages/proportion of
phenylalanine concentrations above highest and below lowest end of target ranges and 1Q were calculated.

Results: Blood phenylalanine, especially during the first 20 days of life, &gt;360 and 240 pmol/L negatively correlated with
1Q later in life (p = 0.033 and p = 0.027, respectively).
Bloodphenylalanine concentrations 240 and 360 umol/L during various periods within the first month.

Conclusion: Results of this supports diagnosing and starting treatment as early as possible after birth.

Fenilketonuri hastalarinda miimkiin oldugunca hizh bir sekilde fenilalanin
konsantrasyonunun diisiriilmesinin 6nemi

Francjan J van Spronsen )
Metabolik Hastaliklar Birimi, Beatrix Cocuk Hastanesi, Groningen Universitesi, Groningen Tip Merkezi Hastanesi

Bilgi: Erken ve stirekli tedaviye ragmen fenilketonuri hastalari hala kontrol grubu ile karsilastirildiginda ortalama olarak
daha disuk 1Q'ya sahiptir. Erken ¢ocukluk / adolesanlik doneminde, neonatal yastaki fenilalaninin 1Q Uzerindeki etkisi
hakkinda ¢ok az sey bilinmektedir.

Amag: Bu c¢alisma neonatal yastaki fenilalanin konsantrasyonlarinin sonraki dénemde 1Q zerindeki etkisini aragtirmayi
hedeflemektedir.

Yontem: Norobilissel test zamaninda 6-18 yagslarindaki hastalar igin dogumlarindan itibaren fenilalanin verisi toplanmistir
(n=64; 10.8 + 2.9 yas). 1Q, Gocuklar igin Wechsler Zeka Olgegi ve Yetigkinler igin Wechsler Zeka Olgegdi'nin uyarlanmis
(kisaltilmig) versiyonu Gzerine temellendirildi. Egri altindaki alan (AUC), fenilalanin konsantrasyonlarinin ilk ay iginde farkli
periyotlarda nasil bir etkiye yol actigini gérmek igin kullanildi. 360 ve 240 pymol/L ve 60 ve 120 pmol/I degerleri AUC igin Gst
ve alt hedef konsantrasyonlar olarak segilmistir. Yukarida yer alan en ylksek ve en diislik sonlanim hedef araliklarindaki
fenilalanin konsantrasyonlarr arasindaki korelasyon (ylzdeler / oranlar) ve 1Q hesaplanmistir.

Sonuglar: Kan fenilalanin, 6zellikle yasamin ilk 20 giiniinde &gt;360 ve 240 umol/L seklinde ileriki yaslardaki IQ ile negatif
koreledir (sirastyla p = 0.033 ve p = 0.027). Kan fenilalanin konsantrasyonlari ilk ay icinde farkli periyotlarda 240 ve 360
pumol/L seklindedir.

Sonug: Bu calismanin sonuglari dogumdan hemen sonra tani ve tedaviye basglamayi desteklemektedir.
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The effect of phenylalanine supplementation on phenylalanine and tyrosine
concentrations in Tyrosinemia type 1 patients

Willem G. van Ginkel
University of Groningen, University Medical Center Groningen, Beatrix Children's Hospital,
Division of Metabolic Diseases

Background: Since 1992, Tyrosinemia type 1 (TT1) patients are treated with 2-(2-nitro-4-trifluormethyl-benzyl)-1,3-
cyclohexanedione (NTBC) and a phenylalanine-tyrosine restricted diet. This treatment is associated with low phenylalanine
concentrations which concur with sub-optimal infant growth and development. Phenylalanine supplementation is
sometimes prescribed but information about dosage, effect on phenylalanine concentrations and possible conversion
into tyrosine is inadequate. We studied the effect of 2 different doses of phenylalanine supplementation on phenylalanine
tyrosine, NTBC and succinylacetone (SA) concentrations.

Methods: In total, 11 TT1 patients (range: 6.9-27.0 years) were studied. The following doses of phenylalanine
supplementation were taken with the protein substitute (mg/kg/day): 0 (2 days), 20 and 40 (5 days). Blood spots were
collected before breakfast, lunch and dinner.

(Generalized) linear mixed model analyses studied differences in phenylalanine, tyrosine, NTBC and SA concentrations
between: different study periods, sample moments (diurnal variation) and days within a study period.

Results: Both doses of phenylalanine supplementation especially prevented daytime blood phenylalanine decrease and
thus prevented most low phenylalanine (&It;30pmol/L) concentrations. No diurnal variation in tyrosine concentrations
was seen, but mean tyrosine concentrations increased from 339+117umol/L to 4094112 umol/L and to 5584127 pmol/L
with 20 and 40 mg/kg phenylalanine supplementation, respectively. NTBC concentrations were highest before lunch, but
NTBC and SA concentrations did not differ between study periods.

Discussion: Phenylalanine supplementation (usually 20 mg/kg/day) can prevent low phenylalanine concentrations
without largely increasing the tyrosine concentrations. The phenylalanine supplementation did not influence NTBC and
SA concentrations.

Tirosinemi Tip 1 hastalarinda, fenilalanin desteginin Tirosin konsantrasyonu ve
fenilalanin uizerindeki etkisi

Willem G. van Ginkel )
Groningen Universitesi, Groningen Tip Merkezi Universitesi, Beatrix Cocuk Hastanesi, Metabolik Hastaliklar Birimi

Bilgi: 1992 Vil itibariyle, Tirosinemi Tip 1 (TT1) hastalar 2-(2-nitro-4-trifluormethyl-benzyl)-1,3-cyclohexanedione
(NTBC) ve fenilalanin-tirosin kisitli diyet ile tedavi edilmektedir. Bu tedavi, sub-optimal infant blylimesi ve gelisimi ile iligkili
olan dustik fenilalanin konsantrasyonu ile iligkilidir. Fenilalanin destegi bazen regete edilmektedir ancak doz, fenilalanin
konsantrasyonu Uzerindeki etkisi ve olasi tirosine dontisme hakkindaki bilgiler yetersizdir. Fenilalanin tirosin, NTCB ve
sukinlaseton (SA) konsantrasyonlari tizerinde fenilalanin desteginin 2 farkli dozunun etkisi hakkinda galistik.

Yontem: Toplamda 11 TT1 hastasi dahil edildi (aralik: 6.9-27.0 yas). Belirtilen fenilalanin destedi dozlari protein destegi
ile birlikte verilmistir (mg/kg/glin): O (2 glin), 20 ve 40 (5 giin). Kan 6rnekleri, kahvalt, 6gle yemegi ve aksam yemeginden
once alinmistir. (genellestiriimis) lineer karisik model analizleri ile fenilalanin, tirosin, NTCB ve SA konsantrasyonlari su
konular gozetilerek calisilmistir: farkli calisma periyotlari, 6rnek anlari (gin igindeki degisimler) ve ¢alisma siireci igindeki
gunler.

Sonug: Fenilalanin desteginin iki dozu da 6zellikle gin igi kan fenilalanin diistisinU engellemistir ve bu da daha gok
dusik fenilalanin konsantrasyonunu engellemistir (&It;30umol/L). Gin iginde tirosin konsantrasyonlarinda bir degisim
gorllmemistir ancak ortalama tirosin konsantrasyonu, 20 ve 40 mg/kg fenilalanin destedi ile sirasiyla 339+117umol/L
‘den 4091112 pmol/L'e ve 558+127 pmol/L'e ¢ikmistir. NTCB konsantrasyonlari 6gle yemegi 6ncesi en yiksek seviyede
goridlmis ancak NTCB ve SA konsantrasyonlari galisma sireci dahilinde degismemistir.

Tartigsma: Fenilalanin destegi (genelde 20 mg/kg/giin) tirosin konsantrasyonunu ¢ok fazla artirmadan distin fenilalanin
konsantrasyonlarini &nleyebilir. Fenilalanin destedi NTCB ve SA konsantrasyonlarini etkilememistir.
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Living with PKU: The Self-Expressed Quality of Life of Irish Adults with Early
Diagnosed Phenylketonuria on Long Term Dietary Therapy

Mary-Ellen O'Shea
Institute of Technology, Tralee

Background: Phenylketonuria (PKU) is a rare genetic condition affecting the body's ability to metabolise the amino acid
phenylalanine (PHE). A build-up of PHE in the blood and brain can potentially result in irreversible intellectual disability,
autistic like characteristics, developmental delays and psychiatric symptoms. Lifelong treatment with a low protein diet
is recommended to reduce symptoms. Ireland has one of the highest prevalence rates of PKU in Europe with 1:4,500
cases being identified. However, little is known about the experience of living with PKU in Ireland. Cost-benefit analysis
of treatments for rare diseases in Ireland is principally based on quantitative data. More qualitative data is required to
highlight the quality of life of people with PKU in Ireland and to facilitate a comprehensive Health Technology Assessment
(HTA) process in the context of PKU.

Objectives: To identify barriers and facilitators to living well with PKU in Ireland. Provide qualitative data to inform future
HTA and policy makers in the context of PKU. To disseminate findings to patients, advocates, and policy makers

To support the evolving relationship between stakeholders To add to the existing body of literature based on qualitative
quality of life research.

Methods: Descriptive phenomenology is the chosen methodology. Findings are subject to thematic analysis via Colaizzi's
Framework (1978). Qualitative analysis software, NVIVO, is being utilised to support thematic analysis and research
transparency.

Results: Data is currently being gathered via semi-structured interviews.

Discussion: Analysis has commenced and findings will be presented at November conference.”

PKU ile yagamak: Erken donem fenilketonuri tanisi almig ve uzun vadeli diyet
tedavisinde olan Irlandal yetigkin hastalarin kendi ifadeleri ile yagam kalitesi

Mary-Ellen O'Shea
Teknoloji Enstitisd, Tralee

Bilgi: Fenilketonuri (PKU), viicudun amino asit fenilalanini (PHE) metabolize etmesini engelleyen nadir bir genetik
durumdur. PHE'nin kanda ve beyinde birikmesi durumunda geri dondirilemez zeka bozukluklarina, otizm benzeri
karakteristige, gelisim gecikmelerine ve psikiyatrik semptomlara yol agabilir. Semptomlarin azaltiimasi igin yasam boyu
diisiik protein diyeti tedavisi uygulanir. irlanda, tani konulan 1:4,500 vaka orani ile Avrupa'da en cok PKU gériilen tilkedir.
Ne var ki irlanda'da PKU ile yasam deneyimi hakkinda cok az bilgi mevcuttur. irlanda'da nadir hastaliklarin tedavisinin
maliyet-etkin analizi temelde kantitatif veriye dayanmaktadir. irlanda'da yasayan PKU hastalarinin yasam kalitelerinin
anlasiimasi ve PKU baglaminda daha kapsamli Saglik Teknoloji Degerlendirmesi (HTA) sagdlanabilmesi icin daha niteliksel
verilere gereksinim vardir.

Amag: irlanda'da PKU hastalarinin iyi bir sekilde yasamalarini saglayan ve buna engel olan hususlarin belirlenmesi.
Gelecekteki HTA ve politika yapicilara PKU baglaminda niteliksel veriler sunmak. Bulgulari, hastalara, savunuculara ve
politika yapicilara iletmek. Paydaslar arasindaki gelisen iliskiyi desteklemek. Niteliksel yasam kalitesi arastirmasina
dayanarak literatiirin mevcut yapisina katki sunmak.

Yontem: Tanimlayici fenomenoloji segilen yontemdir. Bulgular Colaizzi Cergevesi (1978) lizerinden tematik analizlere tabi
tutulacaktir. Niteliksel analiz yazilimi, NVIVO, tematik analizlerin ve arastirma seffafliginin desteklenmesiigin kullanilacaktir.

Sonuglar: Veri hali hazirda yari yapilandiriimis goriismeler yoluyla toplanmaktadir.

Tartisma: Analizler baslamistir ve bulgular Kasim konferansinda sunulacaktir.
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Quality improvement report using HADS, BECKS and a retrospective audit to
monitor mental health symptoms in adult PKU patients at a large UK Metabolic
clinic

George Altman
University of Manchester

Background:  Recently published NSPKU-adapted European guidelines have recommended a lifelong diet
with Phenylalanine(Phe) control below 600mmol/L for adult Phenylketonuria(PKU) patients to better optimise
neuropsychological outcomes. A literature review found evidence for this recommendation was drawn from a low number
of mainly observational studies, the only randomised control trial had a small number of participants.

Objective: The aim of the audit was to answer the question : are patients with PKU at greater risk of mental health
diagnoses if their average phenylalanine level is greater than the NSPKU-adapted European guidelines of 600mmol/L?

Methods: This audit combined data from two previous audits and used HADS/BECKS questionnaires to gather concurrent
data on mental health symptoms in PKU patients of the Mark Holland Metabolic Unit.

Results: Patients with a 2-year average phenylalanine level of &gt;600mmol/I comprised 82% of the clinic population
of 241 and were significantly more likely to have a diagnosis of low mood. There was a trend to greater prevalence of
depression, anxiety and mood swings with phenylalanine &gt;600 mol/I but this was not statistically significant. Overall
there was a high prevalence of anxiety and depression in the PKU population. Each method gave a different

estimation of depression prevalence: retrospective audit (14%), BECKS (54.2%), HADS (14.8%).

Discussion: The audit responded to the limitation of retrospective data, suggesting screening in clinic using HADS and
Beck, validated tools to monitor patient symptoms. Despite potential uptake bias with HADS &amp; Beck overall evidence
supports application of European Guidelines.

Biiylik bir BK Metabolik klinigindeki yetiskin PKU hastalarinda ruh saghgi
semptomlarini izlemek icin HADS, BECKS ve retrospektif bir denetim kullanilarak
kalite iyilestirme raporu

George Altman
Manchester Universitesi

Bilgi: Son dénemde yayinlanmig NSPKU — uyumlulastirimis kilavuzlar, ndropsikoloij ¢iktilarin daha iyi optimize edilebilmesi
icin yetiskin fenilketonuri (PKU) hastalari igin fenilalanin (Phe) kontrol seviyesini 600mmol/L olarak tutacak yagsam boyu
diyet tavsiye etmektedir. Literatlrdeki bir derleme ile bu tavsiyenin daha ziyade gézlemsel ¢alismaya dayanan az sayidaki
calismadan alindigi gortlmektedir, aralarindaki tek randomize kontrolll ¢calismanin katiimer sayisi oldukga azdir.

Amag: Denetimin amaci su soruya yanit vermektir: Sayet ortalama fenilalanin seviyesi NSPKU-uyumlulastiriimis Avrupa
Kilavuzlarinda yer alan 600mmol/L dederinden fazla olursa PKU hastalarinin mental hastalik riski daha mi ylksektir?

Yontemler: Bu denetim onceki iki denetimin sonuglarini bir araya getirmis ve HADS/BECKS anketlerini kullanarak Mark
Holland Metabolik Birimindeki PKU hastalarinin mental saglik semptomlarina iligkin verileri bir araya getirmistir.

Sonuglar: 2 yillik ortalama &gt;600mmol/I fenilalanin degeri olan hastalar, toplami 241 olan klinik popiilasyonunun %82'sini
olusturmaktadir ve anlamli bir sekilde disik mod tanisina meyillidirler. Depresyon, anksiyete, mod degisimlerine ise
phenylalanine &gt;600 mol/l ile daha ylksek bir prevelans vardir ancak bu istatistiki olarak anlamli degildir. Genel itibariyle
anksiyete ve depresyon PKU popllasyonu iginde ylksek prevelansa sahiptir. Her bir yontem depresyon prevelansi igin
farkli bir tahmin getirmistir: retrospektif denetim (%14), BECKS %54.2), HADS (%14.8).

Tartisma: Denetim, retrospektif verinin kisitina yanit vermis, hasta semptomlarini gézlemlemede valide edilmis araglar
olan HADS ve BECKS'i klinik taramada kullanimini dnermistir. Her ne kadar HADS ve BECKS olasi taraflili§l s6z konusu
olsa da genel bulgular Avrupa Kilavuzlarinin uygulanmasini desteklemektedir.
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Long-term Growth in Phenylketonuria: A systematic review and meta-analysis

Fatma llgaz
Hacettepe University, Faculty of Health Sciences, Department of Nutrition and Dietetics

Background: There is ongoing debate regarding the impact of phenylketonuria (PKU) and
dietary treatment on physical growth. To date, evidence from studies are inconsistent, and data throughout the
developmental period is limited.

Objective: The aim was to investigate the effects of a phenylalanine (Phe)-restricted diet on long-term growth in patients
with PKU compared to normal populations and patients with mild hyperphenylalaninemia (mHPA) not on dietary treatment.

Methods: Four electronic databases were searched for retrospective and prospective longitudinal studies in patients with
PKU treated with a Phe-restricted diet from 0-18 years, and with minimum 2-years of follow up. Of 887 studies published
until September 2018, only 13 articles met eligibility criteria. Only 3 studies were included in the meta-analysis.

Results: The meta-analysis showed that growth was normal at birth and during infancy, however children with PKU
were significantly shorter and lighter than reference population during the first 4 years of life. Impaired linear growth
was observed until the end of adolescence in PKU. Growth impairment is unlikely in patients with mHPA. There was no
evidence of a higher incidence of overweight in both patient populations.

Discussion: In PKU, impairment in linear growth is an issue particularly during the early years of life and adolescence, but
not in children with mHPA. Longitudinal data examining current dietary practices on growth is lacking, as most growth
data is from studies on children with PKU who were born before the 1990s. Further research is needed to show the effects
of recent dietary practices on growth.

Fenilketonuride uzun vadeli biiyiime: Sistematik Review ve Meta-Analiz

Fatma llgaz
Hacettepe Universitesi, Saglik bilimleri fakiltesi, Beslenme ve Diyetetik

Bilgi: Fiziksel biylimede fenilketonuri (PKU) ve diyet tedavisinin etkisine iliskin devam eden tartismalar vardir. Bu zamanda
dek galismalardan alinan veriler tutarsizdir ve gelisimsel stire¢ boyunca edinilen bilgiler de kisithdir.

Amag: PKU hastalarinda uzun vadeli blyimede fenilalanin (Phe) kisith diyetin etkilerinin normal popilasyon ve diyet
tedavisinde olmayan hafif hiperfenilalaninemi (mHPA) ile karsilastiriimasi.

Yontem: 0-18 yaslarinda Phe-kisitl diyet ile tedavi edilmis ve en az 2 yil takibi yapilmis PKU hastalarin retrospektif
ve prospektif uzamsal calismalari igin dért elektronik veri tabani arastirimistir. 2018 Eylil ayina dek yayinlanan 887
galismadan sadece 13 makale uygunluk kriterlerini karsilamistir. Sadece 3 ¢alisma meta-analize dahil edilmistir.

Sonuglar. Meta-analizler gostermektedir ki dogumda ve infant dénemde biylime normaldir ancak PKU'lu gocuklar
yasamlarininilk 4 yilinda anlamli bir sekilde daha kisa ve daha hafiftir. Kusurlu lineer bliyime PKU'da adolesanligin sonuna
dek gozlenmistir. Bliylime kusuru mHPA hastalarinda olasi degildir. ki hasta popiilasyonu igin de fazla kilo insidansinin
yUksekligine iligkin bir kanit mevcut degildir.

Tartigma: PKU'da lineer biytUmedeki kusur 6zellikle yasamin ilk yillari ve adolesanlik déneminde bir sorundur ancak
bu mHPA'll gocuklar igin gegerli degildir. Mevcut diyet uygulamalarinin blylme CGzerindeki uzamsal veri incelemesinde
eksiklikler vardir zira gogu biytme verisi 1990'dan 6nce dogan PKU'lu gocuk galismalarindan elde edilmistir. Son dénem
diyet uygulamalarinin biylme Gzerindeki etkisini gdstermek igin daha fazla galigmaya ihtiyag vardir.
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Sleep disturbances in Phenylketonuria patients in four European countries

Els van der Goot
Groningen Institute for Evolutionary Life Sciences (GELIFES), University of Groningen

In 2017, we showed in an explorative study with 25 Dutch PKU and 23 non-PKU individuals, that PKU patients suffer
more from sleep disorders, a reduced sleep quality, an increased latency to fall asleep and experience more sleepiness
during the day. In collaboration with the ESPKU, we aimed to investigate whether these sleep disturbances are common
amongst PKU individuals or that these results were rather a chance finding for the patients in the Netherlands. Therefore,
we asked PKU and Non-PKU individuals from multiple countries to fill in four different questionnaires: the Holland Sleep
Disorder Questionnaire (HSDQ), the Pittsburgh sleep quality index (PSQlI), the Epworth sleepiness scale (ESS) and the
Munich Chronotype Questionnaire (MCTQ). This resulted in 214 PKU and non-PKU participants, with the majority coming
from PKU individuals in France (N=39), the Netherlands (N=37), the United Kingdom (N=27) and Spain (N=23), while 46 of
the respondents were non-PKU individuals. First, results indicate that PKU does not directly lead to sleep disturbances nor
that sleep disturbances are correlated to average phenylalanine levels. PKU however, increased the chance of developing
certain sleep disturbances, with relatively more respondents exhibiting sleep problems compared to non-PKU individuals.
PKU from the different countries, on average, score similarly except for the UK, which seemed to score slightly higher on
almost all measured sleep components, indicating poorer sleep quality. As sleep disturbances are important for cognitive
functions, individuals experiencing sleep problems might benefit from trying to improve their sleep quality rather than by
decreasing the phenylalanine concentration.

Dort Avrupa iilkesinde Fenilketonuri hastalarinda uyku bozukluklari

Els van der Goot )
Groningen Evrimsel Yasam Bilimleri Enstitlisl (GELIFES) Groningen Universitesi

2017'de 25 Hollandali PKU hastasi ve 23 PKU hastasi olmayan bireyle kesifsel bir galigmada, PKU hastalarinin daha
fazla uyku bozuklugundan mustarip oldugunu, azalmis uyku kalitesi, artmis uykuya dalma latansi ve giin iginde daha
fazla uykululuk hali gostermistik. ESPKU ile is birligi halinde bu uyku bozukluklarinin PKU hastalari arasinda yaygin olup
olmadidini ya da bu bulgularin Hollanda'daki PKU hastalari igin sans eseri edinilip edilmedigini arastirmayi hedefledik.
Bu sebeple de pek gok ilkeden PKU hastasi olan ve olmayan bireylere yanitlamalari igin dort farkli anket gonderildi:
Hollanda Uyku Bozuklugu Anketi (HSQD), Pittsburgh Uyku Kalitesi Indeksi (PSQl), Epworth Uykululuk Olgegi (ESS) ve
Minih Kronotip Anketi (MCTQ). Cogunlugu yani 214'0 PKU hastasindan, Fransa (39), Hollanda (37) Birlesik Krallik (27) ve
Ispanya (23) olacak sekilde yanitlar alinmis ve PKU hastasi olmayan yanit veren sayisi 46 olmustur. Oncelikle sonuglar
gostermistir ki PKU dogrudan uyku bozukluklarina yol agmamaktadir ya da uyku bozukluklari ortalama fenilalanin
seviyesi ile korale degildir. Ancak PKU belirli uyku bozukluklarinin gelisme ihtimalini artirmaktadir zira gorece olarak PKU
hastas! olmayanlardan daha fazla uyku problemi yasadiklari gorilmustir. Farkh Ulkelerden gelen yanitlarda ortalama
olarak skorlar Birlesik Krallik hari¢ benzer gelmistir ki Birlesik Krallik sonuglarinda tim 6l¢ilen uyku bilesenlerinde biraz
daha yiksek skorlar mevcuttur. Uyku bozukluklari biligsel fonksiyonlar icin dnemli oldugundan, uyku problemi yasayan
bireylerin fenilalanin konsantrasyonlarini azaltmaktansa uyku kalitelerini artirmaya c¢alismalari daha faydali olabilir.
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The use of glycomacropeptide in patients with phenylketonuria - evidence from a
systematic review and meta-analysis

Julio César Rocha

Centro de Genética Médica Dr Jacinto de Magalhaes, Centro Hospitalar Universitario do Porto; Centro de Referéncia na
area das Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto—CHP EPE, Porto, Portugal;
Center for Health Technology and Services Research (CINTESIS), Porto, Portugal

Background: Synthetic protein derived from L-amino acids (AAs) are the mainstay for treating patients with phenylketonuria
(PKU). Glycomacropeptide (GMP) supplemented with rate limiting amino acids (GMP-AAs) provides a potential alternative
protein substitute despite the extra phenylalanine (Phe).

Objective: We performed a systematic review of studies by considering the impact of GMP-AAs on blood Phe control as
well as changes in tyrosine (Tyr) control, nutritional biomarkers, and patients' acceptability.

Methods: Four electronic databases were searched for articles published from 2007 to June 2018. 274 studies were
identified with 8 eligible for inclusion. Risk of bias and a quality appraisal were assessed. Meta-analysis was performed
in 2 studies with adequate comparable methodology.

Results: Two studies were randomised (both crossover trials) and the remaining 6 were observational. The participants
in 6 studies were adults and only 2 involved children. The length of intervention was variable, ranging from 8 days to
20 months. Meta-analysis showed no significant differences between GMP-AAs and AAs for blood Phe and Tyr, blood
urea nitrogen and glucose in adults’ studies. However, non-significant, lower Phe concentrations and higher Tyr levels in
patients treated with AAs were observed. One study in children over 6 months showed a significant increase in blood Phe.
According to these studies, GMP products were accepted by patients.

Discussion: No deleterious effect on blood Phe was found for GMP-AAs in adults but higher blood Phe has been observed
in children, suggesting careful management in paediatric ages. The quality of evidence is low, and more high-quality
evidence is required.

Fenilketonurisi olan hastalarda glikomakropeptit kullanimi - sistematik derlemeden
ve meta-analizlerden elde edilen kanit

Julio César Rocha

Centro de Genética Médica Dr Jacinto de Magalhées, Centro Hospitalar Universitario do Porto; Centro de Referéncia na
area das Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto—CHP EPE, Porto, Portugal;
Center for Health Technology and Services Research (CINTESIS), Porto, Portugal

Bilgi: L-amino asitlerden (AAs) elde edilen sentetik protein fenilketonurisi (PKU) olan hastalarin tedavisinde ana yoldur.
Oran sinirli amino asitler (GMP-AAs) ile desteklenmis glikomakropeptit (GMP), ekstra fenilalanine (Phe) ragmen olasi bir
alternatif protein ikamesi saglamaktadir.

Amag: GMP-AAs'in kan Phe kontroli Gzerinde oldudu gibi, tirosin (Tyr) kontroliinde, besin biyomarkérlerde ve hasta
kabulindeki etkisini degerlendirmek Gzere bir sistematik degerlendirme galismasi gerceklestirdik.

Yontem: 2007 ila Haziran 2018 yillari arasinda yayinlanmis makaleleri igeren doért elektronik veri tabani arastiriimistir,
274 calisma bulunmus ve bunlardan 8 tanesi dahil etmek igin uygun gorilmustir. Taraflilik riski ve kalite degerlendirme
durumlari gozetilmistir. Meta-analizler yeterli karsilastirmall ydntemle 2 galisma iginde yapilimistir.

Sonuglar: iki calisma randomizedir (ikisi de caprazlamali calismalardir) ve kalan 6 tanesi gozlemseldir. Miidahale uzunlugu
degisiklik gostermekle birlikte aralik 8 giin ila 20 ay arasindadir. Meta-analizler yetiskin hasta galismalarinda, GMP-AAs
ve AAs'nin kan Phe ve Try, kan Ure nitrojen ve glikoz tzerinde anlamli bir fark gdstermemistir. Ancak anlamli olmamakla
birlikte daha disuk Phe konsantrasyonlari ve daha yiikse Try seviyeleri AAs ile tedavi edilen hastalarda gozlenmistir.
Cocuklarda yapilan 6 aylik bir galismada kan Phe'sinde anlamli artis gozlenmistir. Bu galigmalar gére GMP (rinleri
hastalarca kabul edilmistir.

Tartigma: Yetiskinlerde GMP-AAs'nin kan Phe'de istenmeyen bir etkisi gozlenmemis ancak ¢cocuklarda daha yliksek Phe
gozlenmistir ki bu da pediyatrik hastalarda dikkatli hasta yonetimine isaret etmektedir. Kanit kalitesi distktir ve daha
ylksek kalitede kanita ihtiyag vardir.
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Anxiety and coping behaviours in parents of children with PKU when introducing
solid foods

Sharon Evans
Birmingham Women's and children's NHS Foundation Trust

Background: Solid food introduction may be an anxious time for parents of children with
phenylketonuria (PKU) due to additional mealtime burden associated with protein substitute (PS) administration and
natural protein restriction.

Objective: A longitudinal, prospective, case-control study comparing /child anxiety and coping mechanisms in PKU with
parents of non-PKU children during transition onto solid foods in the first 2-years of life.

Methods: Twenty mothers of children with PKU and 20 non-PKU control mothers completed 4 questionnaires (Mealtime
Emotions, Feed-time, Becks Anxiety Inventory and Coping Health Inventory for Parents [CHIP]), examining parent/child
mealtime emotions, anxiety, stress and coping strategies at child age: weaning start, 8m, 12m, 15m, 18m and 24m.

Results: Compared with controls, mothers of children with PKU reported increased stress and less enjoyable mealtimes
between child age 6-18m (p=0.04). Mothers became more worried immediately before giving solid foods with increasing
child age. They reported peak scores in anxiety for all emotive/cognitive symptoms at child age 15m. They were more
'scared’ (p=0.03); and had significantly higher use of coping strategies at 15m and 24m (p<0.05) of child age. Maternal
anxiety regarding child rejection of PS increased with time, peaking between 12-24m (mean score 3.8-4.2, max. score, 7).

Discussion: In PKU, a child age of 15mis a key period during weaning when mothers feel most anxious/stressed, coinciding
with the peak age for teething, illness and developing independence. Health professionals need to be conscious of this
vulnerable period and be prepared to offer more directional support as required.

PKU'lu gocuklarda kati gidaya gegerken ebeveynlerde anksiyete ve basa ¢ikma
davraniglari

Sharon Evans
Birmingham Kadin ve Cocuk Hastanesi, NHS

Bilgi: Protein ikamesi (PS) yonetimi ve dogal protein kisiti ile iliskili ilave yemek saati yiikl sebebi ile fenilketonuri (PKU)
hastas| gocuklarda kati gidaya gegmek aileler igin endise verici olabilir.

Amag: Yasamin ilk iki yillik doneminde kati gidaya gegis esnasinda PKU hastasi gocuklarin ebeveynleri ile PKU hastasi
olmayan gocuklarin ebeveynlerinin gocuk anksiyetesi ve basa ¢ikma mekanizmalar Uzerine uzamsal, prospektif, vaka
kontrol galismasi

Yontemler: 20 PKU hastasi annesi ve 20 PKU hastasi olmayan ¢ocuk annesi 4 anket tamamlamistir (Yemek saati duygulari,
Besleme zamanli, Becks Anksiyete Envanteri ve Aileler icin Basa Gikma Saglik Envanteri (CHIP)). Burada gocugun yasina
gore ebeveyn/cocuk yemek saati duygulari, anksiyete, stres ve basa gikma stratejileri gdzlenmistir: stitten kesme baslayis!
8. Ay, 12. Ay, 15. Ay ve 24. Aydir.

Sonuglar: Kontroller ile karsilastirildiinda, PKU hastasi gocuklarin annelerinde artan stres ve yemek saatinden daha az
keyif alma durumu gdzlenmistir, buradaki gocuk yaslari 6-18 aydir (p=0.04). Anneler gocudun yast ilerledikge kati gidaya
gegmeden endiselenmeye baslamaktadir. Gocuk 15. Aylikken tim duygusal/bilissel semptomlar igin en yiksek skorlari
raporlamislardir. Daha gok korkuyor (p=0.03) ve 15. Ve 24. Aylarda ¢ok daha fazla basa gikma stratejisi kullaniyorlar
(p<0.05). Zamanla PS artisinin getirdigi gocuk reddine iliskin maternal anksiyete 12-24. Aylarda en (st seviyeye
ulagsmaktadir (ortalama skor 3.8-4.2, maks. skor, 7)

Tartisma: PKU'da, gocuk 15 aylik oldugunda siitten kesme esnasinda annelerin en stresli ve gergin hissettikleri kilit donem
olmaktadir ki bu donem dis ¢ikarma, hastalik ve bagimsizlik gelistirme donemi ile de ortismektedir. Saglik profesyonelleri
bu hassas donem ile ilgili dikkatli olmalilardir ve gerektiginde yonlendirici destek sunmak igin hazirlikli olmalilardir.
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The challenges of interpreting the adequacy micronutrient intake in PKU using
different nutritional requirement recommendations

Julio César Rocha
Centro de Referéncia na area de Doencgas Hereditarias do Metabolismo, Centro Hospitalar
Universitario do Porto-CHUP

Background: In PKU, the recently published American and European Guidelines suggest that micronutrients adequacy
(MA) should either follow the recommendations from the Food and Nutrition Board (FNB) or the European Food Safety
Authority (EFSA), respectively.

Objective: To report in PKU patients, the MA from protein substitutes (PS) using FNB or EFSA recommendations.

Methods: A sample of 64 early treated PKU patients aged 20.6+9.1y (52% females; 1T HPA, 38 mild PKU and 25 classical
PKU) was studied. All patients were prescribed a PS and completed the annual nutritional status evaluation in 2018. 51
patients were on a low phenylalanine diet treatment only whilst 13 were on BH4 and diet treatment. Patient weight (kg),
protein equivalent (PE) (g/kg/day) and micronutrient intake from PS were collected. MA was considered deficient (110%)
according to FNB or EFSA recommendations, respectively.

Results: Mean weight of patients was 54.8419.4kg and median PE intake from PS was 0.86g/kg/day (45.3+18.2g/day).
The mean/median % of MA was systematically higher for Cu, Se, Mo, Vit. D and Vit. B12 when using FNB and low according
to EFSA. There were inconsistent results for P Mg, choline, Vit. K, Vit. C, Vit. B5, Vit. B6 and Vit. B9.

Discussion: A different MA from PS was observed in patients with PKU according to FNB or EFSA recommendations. FNB
generally recommended lower intake of micronutrients, resulting in increased MA. Our results suggest that consensus
about nutritional requirements should be within the European PKU guidelines, preventing misleading interpretation of MA.

Farkl besin gereklilikleri tavsiyeleri kullanirken PKU'da yeterli mikrobesin alimi
yorumlamasinda giicliikler

Julio César Rocha
Centro de Referéncia na drea de Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Bilgi: PKU'da en son yayinlanan Amerikan ve Avrupa Kilavuzlari, yeterli mikrobesin (MA) igin sirasi ile ya Gida ve Besin
Kurulu (FNB) ya da Avrupa Gida Givenligi Otoritesi (EFSA) tavsiyelerinin takip edilmesini dnermektedir.

Amag: PKU hastalarina, FNB ya da EFSA tavsiyelerini kullanarak protein ikamelerinden (PS) gelen MA'lari bildirmek.

Yontem: Yaslari 20.619.1y (%52 kadin; 1T HPA, 38 hafif PKU ve 25 klasik PKU) olan 64 erken tedavi edilmis 6rneklem
Uzerinde galisiimistir. Tim hastalara bir PS verilmis ve 2018 yilinda yillik besin durum degerlendirmesi yapiimistir. 51
hasta distik fenilalanin diyet tedavisindeyken 13 hasta BH4 ve diyet tedavisindedir. Hasta agirlidr (kg), protein esdegeri
(PE) (g/kg/giin) ve PS'lerden alinan mikrobesin dederleri toplanmistir. FNB ya da EFSA tavsiyelerine gore MA yetersiz
(%110) olarak degerlendirilmistir.

Sonug: Hastalarin ortalama kilosu 54.8+19.4kg'dir ve PS'den gelen medyan PE alimi 0.86g/ kg/giin (45.3+18.2g/giin)
seklindedir. MA Ortalama/medyan ylzdesi, FNB kullanirken sistematik olarak Cu, Se, Mo, Vit. D and Vit. B12 igin yiiksek ve
EFSA'ya gore duslktir. P Mg, choline, Vit. K, Vit. C, Vit. B5, Vit. B6 and Vit. B9 icin tutarsiz sonuglar mevcuttur.

Tartisma: FNB ve EFSA tavsiyelerine gore PKU hastalarinda PS'den farkli bir MA gdzlenmistir. FNB genel olarak daha
distik mikrobesin alimini tavsiye etmektedir ki bu da MA'da artisa sebebiyet vermektedir. Bizim sonuglarimiz gostermistir
ki MA'nin hatali yorumlanmasini 6nlemek adina besin gereklilikleri Avrupa PKU kilavuzlarina dahilinde bir uzlasi
gerektirmektedir.
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Characterization of food patterns in patients with phenylketonuria

Julio César Rocha
Centro de Referéncia na area de Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Background: The dietary PKU treatment necessitates a special food pattern.
Objective: To analyse food pattern: type/daily distribution of protein substitutes (PS) used and natural protein (NP) sources.

Methods: A sample of 99 early treated PKU patients (19.318.2y; 46% females; 48 mild PKU and 27 classical PKU; 82 on
diet treatment and 17 on diet+BH4 therapy, with an annual nutritional status evaluation in 2018 was studied. Intakes of
total protein (TP, g/kg), NP (g/kg) and protein equivalent from PS (PE, g/kg) were collected. Sources of NP, type of PS and
its administration form/meal distribution were recorded from patient's dietary files.

Results: 64 patients were taking PS; 83% exclusively from Phe-free L-amino acid supplements (L-AA) and 16% from
glycomacropeptidetL-AA. PS powdered was used by 48% of the patients, while of these 42% were on powdered and liquid
PS. PS was taken with breakfast, afternoon snack and bedtime supper (97%, 84% and 78% of the patients, respectively).
Most patients (N=57) took the PS in at least 3 doses. NP contributed a median of 34% of TP intake. Potato, fruit, rice and
vegetables were consumed by >91% of the 99 patients (99%, 98%, 95% and 90% respectively). Milk/yogurt was consumed
by 70%, while pulses (30%), cheese/ham (33%) and meat/fish/egg (44%) were the least ingested food groups.

Discussion: Most patients were prescribed a PS, mainly in powder and divided at least in 3 meals. In PKU, further research
is needed to clarify the best food protein sources and its impact on nutritional status.

Fenilketonuri hastalarinda gida sablon tanimlamasi

Julio César Rocha
Centro de Referéncia na area de Doencgas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Bilgi: Beslenme PKU tedavisi 6zel bir gida sablonunu gerekli kilmaktadir.
Amag: Gida sablonunu analiz etmek: tip/gunliik protein ikamesinin (PS) dagilimi ve dogal protein kaynaklari (NP)

Yontem: 99 erken tedavi edilmis PKU hastasi (19.348.2y; %46 kadin; 48 hafif PKU ve 27 klasik PKU) dahil edilmistir; 82
hasta diyet tedavisindedir ve 17 hasta diyet + BH4 tedavisindedir ve yillik besin durum degerlendirmesi 2018 yilinda
yapilmistir. Toplam protein alimi (TP, g/kg), NP (g/kg) ve PS'den protein ikamesi (PE, g/kg) degerleri derlenmistir. NP
kaynaklari, PS tipi ve kullanim formu/yemek dagilimi hastalarin beslenme dosyalarina kaydedilmistir.

Sonuglar: 64 hasta PS almaktadir, %83'U 6zel olarak Phe'siz L-Amino asit destedi (L-AA) almakta ve %16'sI glikomakropeptit
+ L-AA almaktadir. PS tozu hastalarin %48'i tarafindan kullanilirken %42'si toz ve likit PS kullanmaktadir. PS kahvalti, 6gle
atistirmasi ve gece yemedi ile birlikte alinmistir (sirasiyla hastalarin %97'si, %84'li ve %78'i tarafindan). Cogu hasta (n. 57)
PS'yi en az 3 doz seklinde almaktadir. TP aliminin medyan %34'0 NP tarafindan saglanmaktadir. Patates, meyve, piring ve
sebzeler 99 hastanin %91'inden fazlasi tarafindan tiiketilmektedir (Sirasiyla %99, %98, %95 ve %90). Siit/yodurt ise %70'i
tarafindan tiketilmekte, bakliyatlar (%30), peynir/jambon (%33) ve et/balik/yumurta (%44) ise en az tiiketilen gida Grlnleri
arasinda yer almaktadir.

Tartigma: CoJu hastaya PS regete edilmektedir ve agirlikli olarak toz formunda ve 3 yemegde bolistirllecek sekilde
verilmektedir. PKU'da en iyi gida protein kaynaklarinin ve besin degerleri Gzerindeki etkileri igin ileriki galismalara ihtiyag
vardir.
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Micronutrient intake from protein substitutes in patients with phenylketonuria:
EFSA recommendations adequacy assessment

Julio César Rocha
Centro de Referéncia na area de Doencgas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Background: Due to the severe dietary restrictions used in PKU treatment, micronutrient intake may be imbalanced.

Objective: Considering that most protein substitutes (PS) are well established sources of micronutrients, we aimed to
analyse the micronutrient adequacy % (MA) from PS according to EFSA recommendations.

Methods: A sample of 64 early treated PKU patients, taking prescribed PS, who completed the annual nutritional status
evaluation in 2018 was studied. They were aged 20.6+9.1y (52% females; 1 HPA, 38 mild PKU, 25 classical PKU). 51
patients were on a low phenylalanine diet treatment only whilst 13 were on BH4 and diet treatment. Patient weight
(kg), PS intake (g of protein equivalent/day) and micronutrient intake from PS was collected and compared with EFSA
micronutrient recommendations. Deficient (110%) MA was considered. Micronutrient intake was not calculated from
natural protein sources.

Results: Mean weight of patients was 54.8+19.4 kg and median intake of protein equivalent from PS was 0.86 g/kg/day
(45.3+18.2 g/day). More than 50% of patients exceeded the MA for Ca, Fe, Zn, P |, choline, vitamin A, B1, B2 and B7. At least
50% of patients had a deficient MA for Cu, Se, K, Mg, F, Mn, Mo, vitamin D, E, K, C and B12.

Discussion: Since PS is prescribed according to protein needs, age, weight, PS composition and disease severity, it will
alter protein equivalent intake and compromise MA. More robust data on full dietary/nutrient intake in PKU is needed in
order to better interpret micronutrient status in PKU.

Fenilketonuri hastalarinda protein ikamesinden gelen mikrobesin alimi: EFSA
tavsiye yeterlilik degerlendirmesi

Julio César Rocha
Centro de Referéncia na area de Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Bilgi: PKU tedavisinde kullanilan kati diyet kisitlari sebebi ile mikrobesin alimi dengesiz olabilir.

Amag: Cogu protein ikamesinin (PS) iyi dizenlenmis mikrobesin kaynaklari oldugu diisinllerek, bizler EFSA tavsiyelerine
gore PS'den gelen mikrobesin yeterliligini (PS) yiizdesel olarak analiz etmeyi hedefledik.

Yontem: Yaslar 20.649.1y (%52 kadin; T HPA, 38 hafif PKU ve 25 klasik PKU) olan 64 erken tedavi edilmis ve 2018
yilinda yillik besin durum degerlendirmesini tamamlamis PKU hastasi 6rneklemi vardir. 51 hasta distk fenilalanin diyet
tedavisindeyken 13 hasta BH4 ve diyet tedavisindedir. Hasta agirligi (kg), protein esdederi (PE) (g/kg/gtin) ve PS'lerden
alinan mikrobesin degerleri toplanmistir ve EFSA mikrobesin tavsiyeleri ile karsilastirimistir. MA yetersiz (%110) olarak
degerlendirilmistir. Mikrobesin alimi dogal protein kaynaklarindan hesaplanmamistir.

Sonuglar. Hastalarin ortalama kilosu 54.8+19.4kg'dir ve PS'den gelen medyan PE alimi 0.86g/ kg/giin (45.3+18.2g/
guin) seklindedir. Hastalarin %50'sinden fazlasi Ca, Fe, Zn, P, 1, choline, vitamin A, B1, B2 ve B7 agisindan MA'yI agmistir.
Hastalarin en az %50'si, Cu, Se, K, Mg, F, Mn, Mo, vitamin D, E, K, C ve B12 igin yetersiz MA'ya sahiptir.

Tartisma: PSrecetesi, proteinihtiyacina, yasa, kiloya, PS kompozisyonunave hastaligin ciddiyetine gére yazildigiigin, protein
ikamesini esdegerini degistirecek ve MA'dan 6din verecektir. PKU'da mikrobesin durumunu daha iyi yorumlayabilmek igin
PKU'da tam beslenme/besin alimi verisinin daha saglikl belirlenmesine ihtiyag vardir.
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Does the protein intake in PKU patients adhere to the European PKU Guidelines?

Julio César Rocha
Centro de Referéncia na area de Doencgas Hereditarias do Metabolismo, Centro Hospitalar
Universitario do Porto-CHUP

Background: Correct protein intake is critical in the nutritional management of PKU.
Objective: To evaluate protein intake in PKU, one-year post publication of the European PKU Guidelines 2017 (EPG).

Methods: We studied 99 early treated PKU patients (19.318.2y; 46% females; 48 mild PKU and 27 classical PKU), who had
an annual nutritional status evaluation (ANSE) in 2018. Only 17 patients were on diet with BH4 therapy. Data on nutritional
intake [total protein (TP, g/kg), natural protein (NP, g/kg), protein equivalent from protein substitutes (PS) (PE, g/kg)] was
collected. TP adequacy (TPA) was calculated as a % of WHO (2007) safe levels of protein intake. Results were compared
with recommendation #30 of the EPG (WHO+20% to compensate digestibility losses from L-amino acids and +20% to
improve patient's metabolic control).

Results: Median TPA was 171%. Only 6 patients had a TPA <100%: 1 child, 1 adolescent and 4 adults. The majority of
patients (N=77; 78%) had a TPA above 140% (43 paediatrics and 34 adults). A TPA of 100-120% was seen in n=5 (1 child,
4 adults), while in 11 patients, it was 120-140% (4 children and 7 adults). Median NP intakes were 0.69g/kg and PE from
PS was 0.7g/kg. Median % NP of TP intake was 53%.

Discussion: Our audit showed that 78% of PKU patients were above of EPG recommendation for TP intake. 32% of
patients below the EPG were children. Our results underline that adequate protein should be prescribed and monitored in
order to optimize outcome, especially in children.

PKU hastalarinin protein alimi Avrupa PKU Kilavuzlarina uyuyor mu?

Julio César Rocha
Centro de Referéncia na drea de Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Bilgi: PKU'nun beslenme yonetiminde dogru protein alimi kritiktir.
Amag: Avrupa PKU 2017 Kilavuzu'nun (EPG) yayinlanmasindan sonraki bir yilda PKU'da protein alim degerlendirmesi

Yontem: 99 erken tedavi edilmis PKU hastasi (19.318.2y; %46 kadin; 48 hafif PKU ve 27 klasik PKU) dahil edilmistir.
Yalnizca 17 hasta diyet + BH4 tedavisindedir ve yillik besin durum degerlendirmesi (ANSE) 2018 yilinda yapilmistir. Besin
alim verisi (toplam protein (TP, g/kg), dogal protein (NP, g/kg), protein ikamesinden gelen protein esdegeri (PS) (PE, g/
kg)) toplanmistir. TP yeterliligi (TPA) WHO (2007) glivenli protein alim seviyelerinin ylizdesi icin hesaplanmistir. EPG'nin
Tavsiye #30'u ile sonuglar karsilastirimistir (L-Amino asitlerden sindirilebilirlik kayiplarini kapatmak igin WHO + %20 ve
hastanin metabolik kontrolind iyilestirmek igin +%20).

Sonuglar. Medyan TPA %171'dir. Sadece 6 hastada TPA <%100'dir; 1 cocuk, 1 adolesan ev 4 yetiskin. Hastalarin
cogunlugu (N=77; %78) %140'in lizerinde TPA'ya sahiptir (43 pediyatrik ve 34 yetiskin) 5 hastada %100 - %120 arasinda
TPA gorilmistir (1 Gocuk, 4 Yetiskin) ve bununla birlikte 11 hastada bu deder %120-140 seklinde ¢ikmistir (4 cocuk, 7
yetiskin). Medyan NP alimi 0.69g/kg ve PS'den alinan PE 0.07g/kg'dir. TP'nin medyan NP % degeri %53 olarak gorilmistdr.

Tartigma: Bizim denetimimiz gostermistir ki PKU hastalarinin %78'i EPG'nin TP alim tavsiyesinin Uzerinde degerlere
sahiptir. EPG'nin altinda kalan hastalarin %32'si ¢ocuklardir. Sonuglarimiz, 6zellikle gocuklar i¢in olmak tzere ¢iktilarin
optimize edilmesi adina yeterli protein aliminin regete edilmesi ve gdzlenmesi hususlarinin altini gcizmektedir.
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Prevalence and incidence of overweight and obesity in patients with
phenylketonuria: The 10 year-longitudinal TNSPKU study

Julio César Rocha
Centro de Referéncia na area de Doencgas Hereditarias do Metabolismo, Centro Hospitalar
Universitario do Porto-CHUP

Background: In PKU, data on overweight (OVW) and obesity (OB) trends is scarce.
Objective: We aimed to describe the prevalence and incidence of OVW+0B in a PKU cohort.

Methods: 94 patients, aged 14.0+7.8y (48.9% females) have completed an annual nutritional status evaluation (ANSE)
from 2009-2010 to 2017-2018. Nutritional intake, metabolic control and anthropometry data was collected. 32 patients
started BH4 treatment in 2015 (19 remained on BH4 until 2018).

Results: 2009-2010 vs. 2017-2018 mean dietary intakes (g/Kg/day) were: natural protein 0.62+0.51 vs. 0.87+0.64, protein
equivalent 1.08+0.40 vs. 0.56+0.43 and total protein 1.70+0.63 vs. 1.42+0.41, respectively. Annual median blood [Phe]
(mg/dL) ranged between 5.0[3.7-8.3] in 2009 and 7.0[4.8-9.9] in 2018. OVW+0B prevalence was: 24%, 30%, 32%, 32%
and 33%. In each biennium, OVW+OB prevalence seemed to be systematically higher in females vs. males: 28% vs. 21%;
37% vs. 23%; 35% vs. 29%, 37% vs. 27%; 37% vs. 29%. OVW+OB in pediatrics vs. adults in 2009-2010 and 2017-2018 was
21% vs. 33% and 33% vs. 38%, respectively. Comparing 2009-2010 and 2017-2018, we found that 12% of normal-weight
patients became OVW or OB. Out of 19 patients under BH4 therapy, OVW+0B prevalence in 2015-2016 and 2017-2018
was: 26.3% vs. 21.1%. 11% became OVW from 2009-2010 to 2017-2018.

Discussion: A trend for an increased prevalence of OVW+0B throughout the 10y study was found, with higher expression
in adults and females. Although the incidence was not higher in BH4 treated patients, studies with a longer drug exposure
are warranted.

Fenilketonurisi olan hastalarda asin kilo ve obezite prevelansi ve insidansi: 10 yilhk
uzamsal TNSPKU c¢alismasi

Julio César Rocha
Centro de Referéncia na area de Doengas Hereditarias do Metabolismo, Centro Hospitalar Universitario do Porto-CHUP

Bilgi: PKU'da asiri kilo (OVW) ve obezite (OB) verisi nadirdir.
Amag: Bir PKU kohortunda OVW+0B prevelans ve insidansini tanimlamayi hedefledik.

Yontem: 94 hasta, 14.0¢7.8 yaslarinda (%48.9 kadin) 2009-2010'dan 2017-2018 arasinda yillik besin durum
degerlendirmesini (ANSE) tamamlamistir. Besin alimi, metabolik kontrol ve antropometri verileri toplanmistir. 32 hasta,
2015 yilinda BH4 tedavisine baslamistir (19 hasta, 2018 yilina kadar tedavide kalmisti).

Sonuglar. 2009-2010 vs. 2017-2018 ortalama besin alimi (g/Kg/giin) su sekildedir: dogal protein

Siraslyla 0.62+0.51 vs. 0.87+0.64, protein esdegeri 1.08+0.40 vs. 0.56+0.43 ve toplam protein1.70+0.63 vs. 1.42+0.41. Yillk
medyan kan [Phe] (mg/dL) araligi 2009'da 5.0[3.7-8.3] ve 2018'de 7.0[4.8-9.9]. OVW+O0B prevelansi: 24%, 30%, 32%, 32% ve
33%. Her iki yilda bir, OVW+0B prevelansi sistematik olarak kadinlarda erkeklerle karsilastirildiginda daha ytiksek gikmistir:
28% vs. 21%; 37% vs. 23%; 35% vs. 29%; 37% vs. 27%; 37% vs. 29%. Pediyatrik vs. Yetigkin hastalarda OVW+0B 2009-
2010'da ve 2017-2018'de siraslyla 21% vs. 33% ve 33% vs. 38%. 2009-2010 ve 2017-2018 sonuglarini karsilastirdigimizda
normal agirliktaki hastalarin %12'sinin OVW ya da OB durumuna geldigini gézlemledik. BH4 tedavisinde olan hastalardan
19'u, 2015-2016 ve 2017-2018'de OVW + OB prevelansi %26.3 vs. %21.1 seklindedir. 2009-2010'dan 2017-2018'e kadar
%11'i OVW olmustur.

Tartigma: 10 yillik calisma esnasinda kadinlarda ve yetiskinlerde daha gok gortlen bir OVW+0B'de artan prevelans trendi
gozlenmistir. Her ne kadar insidans BH4 tedavisindeki hastalarda daha ylksek olmasa da daha uzun ilag maruziyetine
iliskin galismalar yapilmalidir.
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Sapropterin responsiveness in neonates and Long-term treatment result

Havva Yazici
Department of Pediatric Metabolism and Nutrition, Ege University Faculty of Medicine, Izmir

Background: Sapropterin dihydrochloride, a synthetic R diastereoisomer formulation of
tetrahydrobiopterin (BH4), the cofactor for phenylalanine hydroxylase (PAH), has been used in Turkey for patients under
age four since 2011.

Objective: Here, we present data from15 patients who underwent treatment after BH4 testing in the neonatal period.

Methods: A retrospective study was carried out with 15 patients with hyperphenylalaninemia or phenylketonuria, who had
been followed up by Ege University Faculty of Medicine, Department of Pediatric Metabolic Diseases and Nutrition Unit.
All were diagnosed via national neonatal screening program. Detailed clinical and biochemical data were collected from
medical file records.

Results: Mean age at diagnosis was 13.6+5.8 days. Mean phenylanine (PHE) level at diagnosis was 16.649.9 mg/dl.
BH4 responsiveness was assessed using a 24- hour BH4 loading test (20 mg/kg), performed during the neonatal period.
During the test, three patients did not exhibited decrease in PHE level. The remaining twelve patients exhibited an 61+17%
decrease in PHE level. One of the 12 patients with BH4 responsive was out drooped. Sapropterin had been stopped in one
patient due to unsatisfactory metabolic control and switch to diet. The follow-up of 10 patients was continued only with
sapropterin treatment, without PHE restricted diet.

During all follow-up visits, no side effects were noted in the patients treated with sapropterin.

Discussion: In BH4-responsive patients beginning of sapropterin dihydrochloride treatment in newborn period allows
more dietary intake of natural protein as well as micro- and macronutrients. Initiation of sapropterin treatment in the
newborn period can make exclusive breastfeeding possible.

Neonatlarda Sapropterin yaniti ve uzun vadeli tedavi sonuglari

Havva Yazici ) _
Pediyatrik Metabolizma ve Beslenme BolUim, Ege Universitesi Tip Fakultesi, Izmir

Bilgi: Saproterin dihidroklorid, tetrahidrobiopterin (BH4)'lin sentetik R diasteroizomer formulasyonu, fenalaline hidroksilaz
kofaktoridur ve Tirkiye'de 2011 yilindan bu yana doért yasin altindaki hastalarda kullaniimaktadir.

Amagc: Burada neonatal ddnemde BH4 testlemesi sonrasi tedaviye alinan 15 hastaya ait verileri sunduk.

Yontem: Ege Universitesi Tip Fakiltesi Pediyatrik metabolik Hastaliklar ve Beslenme Biriminde takibi yapilan
hiperfenalalaninemisi ya da fenilketonurisi olan 15 hasta ile retrospektif bir galisma yapilmistir. Tamamina ulusal neonatal
tarama programi araciligiyla tani konulmustur. Detayli klinik ve biyokimyasal veriler medikal dosyalarindan toplanmistir.

Sonuglar: Tani yasi ortalamasi 13.6+5.8 glinlerdir. Ortalama fenilaline (PHE) seviyesi tani zamaninda 16.6+9.9 mg/dl'dir.
BH4 yanit seviyesi, neonatal donem esnasinda yapilan 24 saatlik BH4 ylkleme testi (20 mg/kq) ile dederlendirilmistir. Test
esnasinda 3 hasta PHE seviyesinde bir diistis géstermemistir. Kalan 12 hasta %61+17'lik bir PHE distist gostermistir. 12
hastadan BH4 yaniti veren bir hasta gikariimistir. Yetersiz metabolik kontrol sebebi ile bir hastada Sapropterin kesilmis ve
diyete gecilmistir. 10 hastanin takibi yalnizca sapropterin tedavisi ile devam ettirilmisi PHE kisith diyet uygulanmamistir.
Tdm takipler esnasinda sapropterin tedavisi alan hastalarda bir yan etkiye rastlanmamistir.

Tartisma: BH4 yaniti veren hastalarda yeni dogan doneminde sapropterin dihidroklorid tedavisi baslangici daha ¢ok dogal
protein alimi ve mikro ve makrobesinlerin alimina izin vermektedir. Yeni dogan doneminde Sapropterin tedavisi 6zel anne
sUtl beslenmesini mimkdin kilabilmektedir.
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Evaluation of therapeutic response to sapropterin dicloridrate in a group of
phenyletonuric patients attended by the neonatal screening service in the federal
district - Brazil

Monique Oliveira Poubel
Hospital de Apoio de Brasilia

Background: Phenylketonuria (PKU) is an inherited disorder of phenylalanine (Phe) metabolism characterized by a
loss of hepatic phenylalanine hydroxylase (PAH) function, limiting hydroxylation of Phe to tyrosine (Tyr). Sapropterin
dihydrochloride, a pharmaceutical version of 6R-tetrahydrobiopterin (6R-BH4), increases its residual activity in
sapropterin-responsive phenylketonurics and, combined with dietary control, helps to reduce Phe.

Objective: To present the profile of patients and the percentage of responsiveness to sapropterin dihydrochloride in the
sample.

Methods: 10 filter paper samples were collected from 18 patients using the drug for 28 days, 2 baseline and 2 weekly
samples. The Phe evaluation method was tandem mass spectrometry, with reference between 2-6mg/dl and 1.0 mg/dl
cutoff for increasing dietary Phe. Sapropterin was started after the second basal collection, with a dosage of 10mg/kg.
After one week, the dose was increased to 20mg / kg.

Results: The average age was 11.144.80 years. 5555% responded to sapropterin, with baseline Phe average of
7.18+3.58mg/dl and final 5.114+2.52mg/dl. The average Phe reduction of responders was 45.81% and the increase in Tyr
was 10.5%, and non-responders had an average increase of 17,18% in Phe values and an increase in Tyr of 22,27%. There
was no discontinuity in the use of medication for adverse effects.

Discussion: There was good drug tolerance and response average consistent with the international literature. Some
genotypes are predictive of responsiveness, which is associated with specific alleles, so continuity of this study is needed
to improve understanding of how phenylketonuria mutations influences PAH dynamics and to increase understanding of
disease.

Federal bolgede neonatal tarama hizmetine katilan feniletonurik hastalarin bir
kisminda sapropterin dicloridrat yanitinin terapotik degerlendirmesi — Brezilya

Monique Oliveira Poubel
Hospital de Apoio de Brasilia

Bilgi: Fenilketonuri (PKU), hepatik fenilalanin hidroksilaz (PAH) fonksiyon kaybi ve tirozine (Tyr) Phe'nin hidroksilasyonunu
kisitlayan faaliyetle karakterize fenilalanin (Phe) kalitsal metabolizma bozuklugudur. 6R-tetrahidrobiyoterin'in (6R-BH4)
farmasotik bir versiyonu olan Sapropterin dehidroklorid, diyet kontroll ile kombine edildiginde saprepterin yanit verici
fenilketouride rezidiel aktiviteyi artirmakta ve Phe'nin disdrilmesine yardimci olmaktadir.

Amag: Orneklem iginde hastalarin profilini ve sapropterin dehidroklorid yanit yiizdesini sunmaktir.

Yontem: 28 glnddr ilact kullanan 18 hastadan 10 filtre kadit 6rnek alinmistir, 2 baseline ve 2 haftalik ornek. Phe
degerlendirme yontemi tandem kitle spektrometridir ve referans arali§i 2-6 mg/dl'dir ve diyet Phe'nin artirilma cutoff
degeri 1.0 mg/dl'dir. Saproptrin, ikinci bazal toplamadan sonra 10mg/kg dozunda baglanmistir. Bir hafta sonra doz 20mg/
kg'ye artirilmistir.

Sonuglar: Ortalama yas 11.1+4.80 yildir. Baseline Phe ortalamasi 7.18+3.58mg/dl ve nihai 5.11+2.562mg/dl olmak kaydiyla
sapropterin yaniti %55.55'dir. Yanit verenlerin ortalama Phe azaltimi %45.81 ve Tyr artisi %10.5 olarak gorilirken yanit
vermeyenlerde ortalama Phe deger artisi %17.8 ve Tyr artisi %22.27 olarak bulunmustur. Adverse etki sebebi ile ilag
kullanimini durdurma durumu s6z konusu olmamustir.

Tartigma: Uluslararasi literatdr ile uyumlu iyi bir ilag toleransi ve yanit ortalamasi elde edilmistir. Bazi genotipler yanit
verme prediktifidir ve bunlar belirli allerle iliskilidir. Yani Fenilketonuri mutasyonlarinin PAH dinamiklerini nasil etkiledigini
anlamak ve hastaligin daha iyi anlasiimasi igin bu ¢alismanin devamina ihtiyag vardir.
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Mental health in adults with PKU relative to patients with other inherited metabolic
disorders

Gisela Wilcox
University of Manchester and The Mark Holland Metabolic Unit, Salford Royal NHS Foundation Trust

Background: Phenylketonuria (PKU) with deficient phenylalanine hydroxylase activity impairing conversion of
phenylalanine to tyrosine results in neurotransmitter derangement and neurotoxicity. Even in early-treated PKU patients,
a higher prevalence of mental health conditions, including anxiety and depression, is variably reported, but whether this
differs from the experience of other rare diseases groups is unclear.

Objective: This study aimed to look at the prevalence of anxiety and depression in PKU patients (PKUp) compared patients
with other metabolic disorders (IMD)

Methods: Beck Depression Inventory (BDI) and HADS (Hospital Anxiety and Depression Score) questionnaires were given
to a consecutive series of patients in a routine clinic setting

Results: 33 patients, including 13 PKUp, completed questionnaires. 1)BDI: Overall 15/33 (45.5%) scored abnormally. In
PKUp 7/13 (53.8%) scored abnormally compared with 8/20 (40%) of IMD.

2)HADS: 6/13 (46%) of PKUp scored abnormally for anxiety compared with 7/20 (35%) of IMD . 3/13 (23%) of PKUp
scored abnormally for depression compared with 5/20 (25%) in other IMD.

Discussion: Within the limitations in this small patient series, a significant proportion of metabolic disease patients were
found to score abnormally in mental health questionnaires. Overall, PKUp had higher HADS scores for anxiety, while
depression scores were higher on the BDI for PKUp than for other IMD. The lower depression scores on the HADS may
reflect a lesser sensitivity for depression in PKUp. Correlation with concurrent and past metabolic control, in a larger
patient series may further delineate the biological contribution.

Diger kalitsal metabolik bozuklugu olan hastalara kiyasla yetigkin PKU hastalarinin
mental saghklan

Gisela Wilcox
University of Manchester and The Mark Holland Metabolic Unit, Salford Royal NHS Foundation Trust

Bilgi: Eksik fenalalanin hidroksilaz aktivitesi fenilalaninin tirosine donisiimiine hasar vererek norotransmitter dizilim
sorununa ve norotoksisiteye yol agan durum Fenilketonuridir (PKU). Erken tedavi edilen PKU hastalarinda bile anksiyete
ve depresyon dahil olmak tizere mental saglik durumlarina prevelansin yiiksek oldugu genis bir sekilde rapor edilmistir
ancak bu durumun diger nadir hastalik gruplarinda degisiklik gosterme deneyimi belirsizdir.

Amag: Bu galismada PKU hastalarindaki (PKUp) anksiyete ve depresyon prevelansi diger metabolik hastaligi olan hastalar
(IMD) ile karsilastiriimistir.

Yontemler: Beck Depresyon Envanteri (BDI) ve HADS (Hastane Anksiyete ve Depresyon Skoru) anketleri, rutin klinik
ortaminda ardisik hasta serilerine verilmistir.

Sonuglar. 13 PKUp dahil olmak zere 33 hasta anketleri tamamlamistir.

1)BDI: Toplam 15/33 (45.5%) skoru anormaldir. 8/20 (%40) IMD oranina karsilik PKUp'da 7/13 (563.8%) anormal skor
gorulmustar.

2)HADS: PKUp grubunun 6/13 (46%)'U 7/20 (%35) IMD grubuna karsilik anormal anksiyete skoruna sahiptir.

PKUp'da 3/13 (23%) orani yine 5/25 (%25) oranina karsilik anormal depresyon skoruna sahiptir. of

Tartigma: Bu kliglk hasta serisi kisitlarinda, anlamli bir metabolik hastanin mental saglik anketlerinde anormal sonuglar
verdigi gozlenmistir. Genel olarak IMD ile karsilastirldiginda PKUp, anksiyetede daha yiksek HADS skoruna sahipken,
BDI'da depresyon skoru PKUp icin daha yiksektir. HADS'daki daha diisiik depresyon skorlari PKUP'da depresyona daha
az hassasiyeti yansitiyor olabilir. Mevcut ve gecmis metabolik kontrollerle korelasyonu daha blylk hasta serilerinde
incelenerek biyolojik katkisi tarif edilmelidir.
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Tom Chimiak - PKU Patients (UK)

Tom is a university lecturer and award winning filmmaker whose work has been screened around the world in film festivals
and galleries. He has extensively travelled for work and pleasure for many years with his PKU, including New York, France
and Berlin in the last three months.

Tom began filming for the NSPKU a few years ago as he was featured in an introduction to PKU video and has created
many videos for parliament over Kuvan and patient stories.

He is going to discuss his experiences with PKU from childhood to now - with an outlook of balancing work, life and PKU
as well as tales of travelling with the condition.

Tom Chimiak - PKU Hastalan (UK)

Tom Universitede hocadir ve diinya gapinda film festivallerinde ve galerilerde galismasi gosterilen bir film yapimcisidir.
PKU'su ile yillar boyunca is ve eglence amacli gcok sayida Ulke ziyaretinde bulunmustur, bunlara son Ug ayda yaptigi New
York, Fransa ve Berlin ziyaretleri de dahildir.

Tom, birkag yil 6nce PKU videosunun tanitiminda yer aldigi ve Kuvan ve parlamento igin Kuvan ve hasta hikayeleriyle ilgili
birgok video hazirladigi igin NSPKU icin gekim yapmaya basladi.

Kendisi cocukluktan bugline is hayati ile denge kurma, PKU ile yasam, hastaligi esnasinda seyahat hikayelerini ve
deneyimlerini paylasacaktir.

Marketa Rysava - Czech Republic

Two journeys, Two continents Two different intentions. Two very different experiences, which both ended up in such
unexpected ways. Uganda and Portugal.

It might seem strange to compare such different countries, but | think it is just perfect!
There is "PKU planning” and “non PKU " planning involved when you travel.

But what about the unexpected? What if you get very sick? What if you have an accident and get injured while traveling
alone? That is why | believe, sharing all stories, not only the positive and happy ones, but those where things go wrong. In
particular, where these events can affect your PKU.

What happened and how did | manage. Come to the Patient Programme and find out.
Look and think beyond PKU, as that is not what stops or defines you! All you need to do is research and prepare.

Travelling with PKU is nothing to fear!.
Marketa Rysava - Cek Cumhuriyeti

iki seyahat, iki kita, iki farkli niyet. Oldukga farkli yollarla sonlanan iki gok farkli deneyim. Uganda ve Portekiz.
Bu birbirinden gok farkli iki Glkeyi kiyaslamak tuhaf gelebilir ancak bence harika!
Seyahat ettiginizde bir "PKU planlama” bir de "PKU'suz planlama" durumu hasil oluyor.

Peki, ya beklenmeyen? Ya cok hastalanirsaniz? Ya bir kaza gecirir ve tek basiniza seyahat ederken yaralanirsaniz? iste
bu ylizden sadece olumlu ve mutlu hikayelerin degil, islerin sarpa sarabilecegi hikayeler de dahil hepsinin paylasilmasina
inaniyorum. Ozellikle de PKU'nuzu etkileyebilecek durumlar igin.

Neler oldu ve nasil basa ¢iktim? Ogrenmek isterseniz Hasta Programina gelin. PKU'nun 6tesine bakin ve 6tesinde diisiiniin
zira bu sizi tanimlayacak ya da durduracak bir sey degil. Tek yapmaniz gereken arastirmak ve hazirlanmak.

PKU ile seyahat etmek korkulacak bir sey degil!
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