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Vedr. Hering over udkast til forslag til Lov om andring af vavsloven

Tak for opfordring til at kommentere pa fremsendte lovforslag.

Formalet med lovforslaget er at styrke patientsikkerheden ved at sikre god sporbarhed med fokus pa risici for
overfarsel af sygdomme. Det er noget, Cryos har arbejdet intenst med i arevis, en veesentlig arsag til vores
internationale succes — og netop vores kemeomrade. Sa derfor er dette initiativ helt i trdd med de principper,
vi arbejder under, med henblik pa at hajne standarder og gere alle funktioner sa sikre som overhovedet
muligt. Herunder ogsa at sikre sporbarhed med henblik pa at opspore og tilbagekalde i tilfeelde af alvorlige
uanskede haandelser (AUH) og alvorlige uanskede bivirkninger (AUB). Det er gode principper, som har vist
sin berettigelse igen og igen, f.eks. ved medicin og andre produkter. Eksempelvis hvad angar biler med
bremsefejl, fedevarer med metalsplinter, setsende kemikalier, listeria-bakterier eller som for nylig; D-vitamin-
sagen.

Lovforstaget her vil imidlertid medfere @ndringer, som vil have de stik modsatte virkninger end de tilsigtede,
og vi kan se, at der ogsa er alvorlige fejl i begreberne, som igen leder til misforstaelser og feji. Dette er et
omrade, hvor Cryos har verdens ferende ekspertise, og som vi radgiver eksperter i over hele verden. Derfor
vil vi gerne give vores bud pa, hverdan der kan rettes op, saledes at vi far det bedst mulige lovgrundlag for
sporbarhed og sikkerhed.

FARRE LED | K/EDEN = BEDRE SPORBARHED

Det ma vaere evident, at jo fearre led i en distributionskaede fra producent til forbruger, jo bedre sporbarhed.
Og det iszer fordi producenten (veevscentret) har pligt til at opbevare identiteten pa modtageren i 30 &r.
Sadan er det for sakaldt "hjemmeinsemination”, som dette lovforslag netop omhandler. Ved
hjemmeinsemination er der ingen Klinikker eller sundhedspersoner som mellemled, sa her er modtageren lig
forbrugeren. Men hver gang der kommer et ekstra led i keeden, i form af flere vasvscentre eller andre
sundhedspersoner, vil kaeden blive svagere. Det er ogsa, hvad vi har erfaret.

Cryos har aldrig mistet sporbarheden ved hjemmeinsemination, men vi har adskillige eksempler pa, at den er
mistet, nar der leveres via andre. F.eks. nér klinikker eller sundhedsperscner lukker ned, destruerer
journaler, flytter, eller blot har rod i arkiver og systemer. | disse tilfalde er det umuligt at gennemfare
sporbarhed. | evrigt er ingen bedre til at handtere indberetninger end et vasvscenter som Cryos, som er
gearet til det og har rutine til det, idet der gennemsnitlig indberettes haendelser/bivirkninger ugentligt (se bilag
1), men maske med flere ars mellemrum hos sundhedspersoner, hvis overhovedet. Sundhedspersoner har
til sammenligning med Cryos’ 30 ar kun 5 eller 10 ars journalpligt, evt. slet ingen i alle de over 80 lande, vi
leverer til.

Dette lovforslag rummer derfor en forringelse af sporbarheden. Derfor foreslar vi, at lovforslaget i stedet i §
9a eendres til at sikre, at vaevscentret altid skal have sporbarhed til forbrugeren, men ogsa gerne tif
eventuelle mellemled.

Kommentarer er indsat direkte i lovforslaget (se bilag 4 og 5).



AUH/AUB og K&NSCELLER

Hvis der opdages skadelige egenskaber i forbindelse med produkter, enten AUH eller AUB, skal de spores
og tilbagekaldes med henblik pa at begreense og genoprette skaden. Men for kensceller er der nogle szerlige
forhold, nar vi taler om AUH og AUB. Derfor er en kort analyse nedvendig:

De mest forekommende AUH sker ved ombytning eller tab/bortkomst af celler. Ombytning af kensceller
rapporteres nu og da, og ethvert sterre [aboratorium har oplevet, at kensceller utilsigtet er gaet til grunde
under handteringen eller ganske enkelt er tzet op ved en fejl. Hvis cellerne er géet til grunde, er der ingen
grund til sporing og tilbagekaldelse. Teoretisk kan der ogsa ske fejl ved testning, f.eks. kan testresultater
ombyttes, eller der kan vaere falsk negative testresultater. Vi har ogsa oplevet, at testresultater blev
tilbagekaldt og derfor var ugyldige. Man kan ogsa forestille sig kontaminering af kenscellerne — enten i form
af overfarsel af smitte eller andre patienters saed, anvendelse af forkerte utensilier eller medier, som skader
cellerne m.m.

Cryos har i sin 30-arige eksistens aldrig — af over 100.000 saadprover — oplevet nogen tilflde af AUH med
tilbagekaldelse.

De mest forekommende AUB omfatter de medier, som kenscellerne er behandiet med. F.eks. kan der vaere
antibiotika, kemikalier og protein, som nogen kan reagere pa allergisk. Selve kenscellerne har ikke nogen
kendte bivirkninger.

Cryos har kun oplevet ét tilfeelde af mistanke om reaktion pa et protein i frysemediet, men det viste sig, at
recipienten med zggeallergi ogsa havde spist en kanelsnegl fra bageren samme dag. Cryos har derfor
aldrig i sin 30-arige eksistens — af over en million foretagne inseminationer — oplevet nogen tiffaelde af AUB.

| hvert fald ikke som Cryos definerer AUB. Vi har til gengzeld haft langt over 100 tilfazlde af born med
upnskede genetiske sygdomme, og de kommer med stigende intensitet, pt. en gang ugentligt, i takt med at
der bliver mere og mere fokus pa genetiske sygdomme genereit. Og her ligger "hunden begravet”.

Vi véd, at alle donarer fer eller siden vil fa registreret tilfalde af genetiske sygdomme, endda flere
sygdomme hver iseer. Der overferes milliarder af genetiske kombinationer ved kensceller, og alle kensceller
rummer alle adskillige genetiske sygdomme. | en test af 104 personer blev undersegt for bazrerstatus for 448
recessive sygdomme, havde hver 2,8 sygdomme i gennemsnit. (se bilag 2). Da der er mange tusinde
sygdomme, vil alle altsd antageligt veere baerer af gennemsnitlig maske over 50 sygdomme. Selvom Cryos
foretager grundig anamnestisk udredning og tester for et panel af genetiske recessive sygdomme {pt. 46), er
det derfor blot en "kradsen i overfladen”, og der findes slet ingen test for de fieste sygdomme. Det er hverken
teknisk eller skonomisk muligt at teste for alle sygdomme. Teoretisk ville denne pramis ogsa medfare, at
alle ville blive demt uegnet, fordi vi alle er barere af sygdomme, og derfor vil alle donorer med den
galdende holdning i princippet vaere omfattet af AUB og sdledes alene pa denne viden skulle tilbagekaldes
og gere permanent blokerede. Det er naturligvis ikke en l@sning,

Der er kun én lesning, og det er, at vi erkender, at genetiske sygdomme er en uafvendelig del af livet. Den
eneste losning herpa er at acceptere sygdommene, men veere transparente med, hvad vi ved, sa snart vi
ved det.

Sadan har man ikke valgt at se pa det i Danmark, idet vasvsloven § 3 stk. 6 definerer, at genetiske
sygdomme skal medfere tilbagekaldelse og blokering. Det er er en fejl, som har medfert mange
misforstaelser og forviklinger, og det er ikke noget, som er dikteret | EU's vaavsdirektiv,

Cryos vil gerne bidrage med at finde en lasning pa dette problem, som vi for nylig har praesenteret i ESHRE-
regi (European Society for Human Reproduction and Embryology), som det vi kalder CON-systemet.
Lesningen er ikke at tro, vi kan undgéa genetiske sygdomme, men blot at vaere transparente med alt, hvad vi
ved, ligesom vi gor i Cryos i dag. Men ogsa samtidig sikre retten til at forblive uvidende om genetiske
sygdomme jf. Bioetikkonventionen art. 10. Systemet har vakt stor interesse og anerkendelse hos eksperter
internationalt og er nu blevet en del af ESHRESs undervisningsmateriale. Vi vil derfor gerne bidrage til, at
denne nye viden/praksis bliver inkorporeret i dansk lovgivning i veevsloven § 3 stk. 6 og § 11, stk. 2, 4 og 5.

Kommentarer er indsat direkte i lovforslaget (se bilag 4 og 5).

KILDEN TIL LOVFORSLAGET

Formalet med denne lovaendring udspringer af en opfordring fra EU — The European Commission DG
HEALTH & FOOD SAFETY (SANTE), efter at Commission Legal Service har vurderet, at vores levering af
donorsazd til hjemmeinsemination ber veere uloviig:



The Commission reminded the group that only the European Court of Justice can give legally-binding
interpretations of Union legislation. After careful analysis of the situation put forward and the relevant
legislation, the Commission put forward its working interpretation for the group's consideration. The
Commission stated that not only would such a restriction be admissible in order to implement EU quality
and safety standards, the lack of such a restriction may be regarded as not being in line with Union
legislation and in particular the provisions on traceability and the obligation to report (serious) adverse
reactions. In the discussions which followed the authorities from those countries principally affected by this
situation indicated their willingness to cooperate on this issue with a view to examine the possibilities for
such a national restriction.

http://ec.europa.eu/health/blood tissues organs/docs/ev 20150603 sr_en.pdf

Ingen har imidlertid hert Cryos, som faktisk har den farende ekspertise | verden pa dette felt, sa vi ma stille
spergsmalstegn ved denne "grundige analyse”, som der henvises til. Kan vi fa den udleveret til
gennemsyn/kommentar? Hvilke prezsmisser er den baseret pa?

EU direktivet nezvner intet om, at der skal vazre mellemled mellem vaavscentret og recipienten, men blot at
der skal veere sporbarhed fra donor til recipient og omvendt jf. DIREKTIV 2004/23/EF, art. 8, stk. 1. Hvad er
sa formalet? Det kan ikke vaere sporbarhed, for det er - per definition — evident, at jo faerre led fraA-B jo
bedre sporbarhed, isaer nar mellemled ikke er veevscentre, men sundhedspersoner, som kun har begrasnset
journalpligt, hvis overhovedet naogen? Og er der taget hajde for i den "grundige analyse”, at der kun har
vazret tale om uundgaelige sygdomme hos bern, noget som EU direktivet ikke regner med som AUB? Svaret
er nej!

Danmark falger om nogen duks EU-direktivet, som faktisk darlig nok er implementeret i alle 28 EU-lande
endnu, selvom det har vaeret i kraft i over 9 ar. Sa skal danske myndigheder ikke i stedet hjeelpe med at
overbevise EU om, at vi til fulde opfylder reglerne? Og sa laznge der hersker den mindste tvivl herom, ber de
danske myndigheder sa ikke i stedet varetage savel patientsikkerhed som danske interesser, og i sidste
instans kreeve en EU-domstolsafgerelse, som Commission Legal Service henviser til?

Dette er alene et forsag pa fra visse lande, via EU/SANTE, at la=gge pres pa Danmark, s& man bedre kan
handhzeve lokale love. Isaer med henblik pa, at kun l=ger kan vaeige donor, at kun lazger mé& behandle og
iszer at lesbiske og enlige ikke ma behandles. Hvor vil de vende sig hen, hvis forsyningeme af sad til
hjemmeinsemination stopper? De vil ga ud pa det "gra marked” til kvaksalvere, og hvem der ellers tilbyder
sig. Sa ikke alene er det forkert at pasta, at sporbarheden vil forbedres, men det vaarste er, at der slet ikke
bliver noget at spore, for nar folk ikke har adgang til testet og screenet sa=d, som Cryos leverer, med eller
uden behandling, finder de uautoriserede veje. Det viser al erfaring. Det har sundhedsmazssige, juridiske og
sociale konsekvenser, og det er klart en forringelse af patientsikkerheden,

Hvis vi far mulighed for at argumentere for vores sag, vil det vaere abenlyst for EU, at patientsikkerheden er
bedst tjent, som det er nu, hvor alle har adgang til testet og sporbar sazd. Faktisk burde EU i stedet arbejde
pa at sikre, at alle har adgang til lokal behandling, s& hjemmeinsemination og andre alternativer slet ikke er
nedvendige. Det er jo kun pga. disse Iokale forbud, oftest bundende i Izzgers monopol og/eller religiese
konventioner, at der er opstaet et behov for hjemmeinsemination. Det er sdledes symptomet pa, at der er
noget galt. Ligeledes er faenomenet Cross Boarder Reproductive Care (CBRC) opstéet parallelt med
hjemmeinsemination, og altid fordi folk ikke har adgang til (den enskede) behandling lokalt. | Danmark, hvor
alle har adgang il alle slags behandlinger med donorsaad og uanset segteskabelig status, eksisterer
hjemmeinsemination sa at sige ikke.

Skal Danmark séledes ikke netop varne om disse vaerdier, menneskeligt sdvel som
patientsikkerhedsmzessigt — og ikke mindst danske interesser, som en dansk virksomhed, der skaber
arbejdspladser og hjaiper tusinde vis af mennesker i nad?

FORSLAG TIL VIDERE HANDTERING

Cryos har i juli 2016 skrevet et omfattende brev til formanden for SANTE med dokumentation af pastanden
(se bilag 3). De tilherende mange bilag til brevet kan fremsendes, om ansket. Vi mener, at Danmark ber
afvente svar fra SANTE. Far vi ret i vores pastand, falder grundlaget for denne loveandring veek.

Far vi ikke ret, ber sagen rejses ved EU-domstolen. Der er overvejende gode argumenter for at vinde.



Hvis vi = mod forventning = skulle tabe ved EU-domstolen, er det et stort tab pa mange fronter, og sé skal
denne lov gennemtvinges i Danmark, men ikke far.

KOMMENTARER TIL HERINGSBREV OG LOVFORSLAG

Er vedlagt (se bilag 4 og 5).

Med venlig hilsen

Ole Schou, HD
Direktor
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Introduction

Information about hereditary donor conditions must be registered and follow-up on orders must be
ensured when HOLD or CON notices are received. How this is handled in SALES is described
below.

Reference documents:
94.01.00 Reported Conditions

1. Report of Conditions

The person who reports the incident should be the one who completes the Report of Condition on
the website (https://www.cryosinternational.com/report-of-condition), as this person is the best one
to do so.

The employee who receives information about a potential condition must perform the following,
depending on the format in which the information is received:

+ E-mail: reply to the e-mail (bcc Cryos Genetics) and send a link to the website form Report
of Conditions.

¢ Phone: get as much information as possible, and subsequently send an e-mail to the
person who reported the incident (bcc Cryos Genetics) to confirm the details received by
phone. Include a link to the website form Report of Conditions.

» Letter: if an e-mail address is available in the CB for the person who reported the incident,
scan the letter and send it by e-mail (bcc Cryos Genetics) to confirm receipt of the letter.
Include a link to the website form Report of Conditions. If an e-mail is not available scan the
letter and send it by e-mail to Cryos Genetics.

Reports of Conditions are handled by the GC cf. Reported Conditions

2. HOLD and CON notices
The following action must be taken when HOLD, Cancel HOLD, CON and Cancel CON notices are
received in the legal department inbox.

The SALES employee responsible for checking the inbox must:
1. Check if there are any orders for the HOLD or CON donor in the CB.
2. HOLD: Change status to [Pending].
3. Inform the responsible SALES employee(s).
a. The responsible SALES employee must contact customers with pending orders
about the HOLD.
4. File the notices cf. Archive.
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3. Orders

Reference documents:
40.01.00 Order Handling
40.02.00 Shipping

Units from donors on HOLD must not be shipped. Units from CON donors must not be shipped
unless the customer has accepted the online Declaration for donors with conditions.

If the customer has not accepted the Declaration:
1. Inform the customer that the Declaration is available on the website via Donor Search.
2. File the Declaration in [Documentation] under the order number in the CB and make a note
in [Cryos Remarks] that it has been received.
3. Follow the procedure cf. Order Handling and Shipping.

4, Special conditions in Denmark
Reference documents:
40.01.00 Order Handling

40.02.00 Shipping

Special conditions apply on all orders from Cryos Denmark where CON donors must only be used
for treatment to conceive siblings cf. BEK no. 672 of 08MAY2015 § 24, subsection 2 regarding
assisted reproduction (seskendedepot). This applies to treatments at clinics as well as for home
insemination.

To comply with the Danish law SALES must follow the below guideline when donor gametes from
a CON donor are ordered:

1. Contact the customer to obtain written consent that the single person or one of the persons
in the couple already has a child with the donor.

2. Upload the written consent to the customer’s order in the CB under [Documentation).

3. Add the order number to the CRM as well as a note that written consent has been received.

For ordering, shipping, Declaration for donors with conditions, etc. follow the procedures in this
SOP as well as cf. Order Handling and Shipping.
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Cryos International — Denmark ApS
Vesterbro Torv 1-3, 5. | 8000 Aarhus C. | Denmark
Phone: +45 86 76 06 992 | E-mail: dk@cryosinternational.com

Stefaan VAN DER SPIEGEL MD, MBA

Team Leader, Substances of Human Origin

European Commission

DG HEALTH & FOOD SAFETY (SANTE)

Unit B4 — Medical Products: Quality, Safety and Innovation
F101 08/66, B-1049 Brussels/Belgium

Rue Froissart 101, 08/66

B-1049 Brussels

Belgium

Aarhus, 12th of July 2016
Dear Dr. Stefaan VAN DER SPIEGEL,

With reference to our e-mail correspondence after our meeting at ESHRE in Helsinki, | am very honoured
and grateful to be allowed to present our views on traceability, reporting of pregnancies and of serious
adverse events and reactions for sperm, as defined under the EU law.

The short explanation is stated below. The more detailed and documented description follows in the pages
after this.

Traceability
Your concern and argument, that local medical healthcare professionals are better at securing traceability is
false because:

« Distribution is not just to licensed tissue centres but to a range of medical healthcare professionals,
from physicians, physiotherapists, podiatrist, prosthetist, etc., defined as local health care
professionals (LHCP). None of them have obligations concerning traceability and to keep data
according to the EU Directive.

o Traceability is, per definition, always better if fewer links are involved. If Cryos has the contact directly
to the recipient, it will always be better than via one or several parties in-between.

= Significant numbers of recipients resort to Cross Boarder Reproductive Care (CBRC). Traceability
wise it makes no difference if a recipient from ex. Sweden travels to Denmark for treatment or if sperm
is shipped to Sweden,

= Recipients in many countries do not have access to local treatment because of marital status, age,
numbers of children, lack of supply of donor sperm, type of wanted donor, prices, etc. They are
referred to CBRC or “the grey market” with severe medical, social and legal complications as a
consequence. Distribution for home insemination prevents these complications and is therefore an
increased safety.

Reporting Pregnancies

Your congern, that home insemination recipients do not report pregnancies, is false.

It is always the recipient who is responsible for reporting, whether it is to a LHCP or directly to Cryos.

If the recipient does not report to the LHCP or if the LHCP does not report to Cryos, either because the
treatment is illegal, because all LHCP are not abliged to report, because the LHCPs have difficulties
administrating the reports, do not know how to report, etc. it can only reduce the reporting.

Consequently, per definition, reporting is always better the less links involved,

We have generally always had a problem getting LHCPs to report pregnancies. It is our experience, that
recipients who purchase the sperm directly from Cryos are better at reporting, because they only have one
pregnancy to manage, because they are motivated to tell us and because they are contractually obliged to
tell us. Today >80% of orders are directly from recipients, and even though the majority of the distribution is
to LHCPs, we have no contractual relations to the LHCPs.

Cryos has made a comprehensive reporting system online. A system that even regulates CBRC
pregnancies, siblings, etc.



Serious Adverse Events and Reactions
Cryos has out of several hundred thousand donations never experienced Serious Adverse Events (SAE).
The following will therefore only be relevant for Serious Adverse Reactions (SAR).

SAR according to the EU law is only in donors and recipients, not in the children. SAR is meant to stop
further treatment and recall tissues and cells. If the pregnancy has been achieved, recall is not relevant, but
information and counselling is, but this is not regulated in the EU law.

Cryos has only had cases of SAR in children, but as these - with good reason - are not included, something
in the SAE and Rapid Alert system is wrong.

The problem is, that all sperm donors are carriers of multiple genetic diseases. If we tested them too
thoroughly, there would be nobody left. The conclusion is: genetic diseases cannot be avoided. They will be
present in all children.

Your argument, that local counselling and follows-up is better organized in presence of medical professionals
is partly true, to the extend that recipients need local genetic counselling, but as distribution can go to all
kinds of LHCP, and as none of them are normally specialists in genetic counselling, in all cases recipients
need to be referred to local genetic counsellor. This will be applicable also for the donor, the child and all
other family members associated.

Therefore, Cryos recommends to search for a genetic counsellor. Cryos has developed a comprehensive
system to handle these cases, the so called CON system for conditions, where we present a case
description and a risk assessment and have made it visible to everybody, not just the recipient or the LHCP.
However, most importantly, we have given everybody a chance NOT to be informed, according to EU's
Convention on Bioethics, art. 10.

In all other cases of SAR, of which we have had none so far, we are sure that contact to the recipient is
better ensured from Cryos - for the same arguments as presented under Traceability.

ABOUT CRYOS

As you might not know who Cryos is, | have made a short description,

Cryos has been operating as a sperm bank since 1987 and had already been a large player in the field
supplying frozen tested donor sperm to countries all aver the world, before the Tissue Directive came into
force.

Read here about the main miles stones and our mission & vision: Click her.

Today, being the biggest sperm bank in the world according to the Guinness Book of Records we supply
donor sperm to more than 80 countries.

Cryos was licensed according to the EU-tissue directive in 2007. Click here.

In all the years since the beginning, Cryos has been called upon from specialists, authorities, lawmakers,
ethicists, journalists, etc. With our comprehensive knowledge of the technology, the market, ethical issues,
legislation, historic development, etc. it has been a natural thing for Cryos to help navigate, explore, and
enlighten all the many issues related to the field. Cryos has therefore become a natural central player in this
field in Denmark and abroad regarding educational, scientific and other related issues. At the latest ESHRE
meeting, for instance, Cryos submitted 3 out of 704 abstracts, and 2 were selected for oral presentation out
of 235. For Cryos it is not just a question of doing business, but also a question of being a responsible and
central specialist player in this field helping navigate all relevant issues.

TRACEABILITY
Traceability is mainly described in DIRECTIVE 2004/23/EC OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL, Art. 8:

Member States shall ensure that all lissues and cells procured, processed, stored or distributed on their
territory can be traced from the donor to the recipient and vice versa. This traceability shall also apply to alf
refevant data relaling lo products and materials coming into contact with these tissues and cells.

This is implemented in the Danish legislation under the Tissue Act no. 273 from 01/04/2006 “Vasvsloven”
and later amendments.

The way Cryos has implemented traceability is as follows:
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Donation

Donors are identified with secure identity documents only: passport or driver's license.

At all donations and testing donors are identified with fingerprint + pin-code. This is parily in order to ensure
traceability, but more importantly to prevent mix-up, the most likely adverse event associated with handling of
sperm. Furthermore, we ensure further against mix-up or contamination via detailed SOP's, training and
audit.

All utensils, media, etc. which is in contact with the sperm is registered in our database for each ejaculate
specifying manufacturer, product name, LOT-no. and expiry date.

When the staff registers data related to a specific ejaculate/donor, the database will automatically also
register the staff ID to the data.

Cryos has its own unique code. Each efaculate is labelled with the tissue centre name — donor 1D —and
gjaculate number. Ex, “dk.cryosinternational-1234-56",

Each straw location is registered in our database.

The database manages all kinds of tests to be performed, documents, quarantine, etc. associated with the
production Standard in question. As Cryos delivers sperm worldwide we do not have to comply with just the
Danish and EU rules, but also many other rules in the countries we supply to. Read more about our
Standard system here.

We are fully prepared to implement the new SEC. We have made our database and website ready, so we
will print the SEC-code on paper for all distributed units (as there is not sufficient space on the straw).
Furthermore, all LHCPs will be able to retrieve the SEC-code from our website {via a password) if they know
Cryos' unique code. Alternatively, opposite, if they have the SEC-code, they can retrieve Cryos’ unique code
as well as other important information associated with the specific gjaculate, such as donation date, quality
descriptions, etc.

Distribution

When we distribute sperm we register all units (straws) delivered (donor number and ejaculate), buyer and
recipient {if not the same) by name, address, personal identification code (if any). We keep transportation
receipts fof all deliveries on file. All shipments can be traced via the internet and the shipping code.

Tracing

When tracing it is via our LOG-system, where we can retrieve all associated data from/to donor to/from
buyer/recipient, from/to all products and material and all other registered data in-between.

The traceability system is implemented in our SOP's,

In case Cryos shuts down, we keeps a contract in force with another licensed tissue centre regulating
responsibility to take over and keep all data and responsibilities associated with tissue and cells registered
by Cryos. The other party has a similar contract in force with a third licensed tissue centre and so forth.

Cryos’ traceability system is almost 100% perfect. We have the best traceability anybody can imagine and
exactly in the spirit of the EU-directive. We are very proud of our traceability system, and we would be happy
to make a video-presentation for educational purpose in the EU if you are interested.

Analyses

| understand, that several national authorities in the EU have expressed concern that traceability is not
ensured, when delivery goes directly to the recipient. Many of these authorities believe that this is better
organised in presence of a local medical professional that counsels and follows-up on the recipient during
insemination and possible pregnancy.

From our prospective this is not so simple. Below | will analyse the most important aspects associated with
this issue.

First: As only very few of the LHCP in the EU are licensed tissue centres with traceability obligations, the
traceability is significantly reduced if not totally lost after few years. LHCPs may close or move or data may
disappear. There is nothing that ensures traceability in non-licensed LHCPs. Cryos ensures traceability for
all distributed material for 30 years.

If we take some examples of traceability, actually neither SAE/SAR, as they are genetic (see discussion
below), where we have had a need to inform the recipients, we have several times experienced that LHCP
and data has disappeared. For instance, the MEN-1 case from 2013. MEN-1 is a dominant disease that will
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be inherited by 50% of the children. The donor himself was diagnose several years after donation, and he
informed Cryos about it.

Cryos could trace all recipients to whom we had delivered to directly but not to some LHCP. For instance,
The Memmaid Clinic, which was closed in the meantime. Their journals were filed at the Danish State Archive,
but the authorities would not spend resources on opening them. Traceability ended there. We had 13
registered pregnancies from that LHCP on that donor.

We have also experienced that LHCPs ignore or reject to do anything when we recall. Forinstance, there
was a German recipient who had ordered sperm from Cryos and ordered shipment to a German LHCP. The
fact that the recipient was single, which is illegal in Germany, the LHCP may have been reluctant to react.
When we later recalled (because of a reported malformation) the LHCP did not seem to react and did
nothing. Later, the recipient ordered more spenm from that donor, for a sibling, and just by coincidence, we
found out that she was never informed by the LHCP. As she was a lawyer, we had quite some issues
associated with this case, and it was actually this case that made us change our procedure, so that we now
always recall to the contracting party, who in most cases (approx. 80%) is the recipient. If there is a LHCP
involved as delivery address, we recall to the LHCP as cc.

When we make recalls, it is important to protect the privacy and integrity and the identity of recipients and
LHCPs, who may be in conflict with the local legislation, religion, etc. Especially singles and lesbians, but
actually all, as use of donor sperm is a very personal matter, probably more than to any other type tissues
and cells. We are therefore very conservative to share these data with anybody cf. also EU's Personal Data
Protection Act. It is therefore always best, if only one tissue centre has traceability from the donor to the
recipient. The more parties involved the less protection and privacy.

Second: It must be evident, that the fewer persons/institutions between the donor and the recipient, the
safer the traceability is. As the anly known cases of traceability associated with donor sperm are associated
with genetic conditions (SAR -discussed below), normally are reported several years after treatment, the
follow-up by LHCP has ended. As all such cases are reported from the recipient herself, and as they always
must go to the tissue centre who received the donation, irrespectively of whether there has been links in-
between or not, it is always better that reporting is done directly to the source, e. g. to Cryos.

Case descriptions documenting this statement can be found below.

Third: LHCPs may be better at following up locally, but as significantly more recipients in the EU resort to
CBRC, it is only very few LHCP who only treat local recipients. There is no difference if a recipient from ex.
Denmark travels to Spain for treatment or if sperm is shipped to Denmark. Traceability must in both cases
take place from Span to the Danish recipient.

Therefore, follow up in case of traceability of donor sperm is always better if it is done by someone who is
familiar with international traceability and recall procedures which is the case for Cryos.

Forth: Recipients in many countries do not have access to local treatment because of lack of supply or
because of local restriction. In all countries in the EU, except Denmark, there is a lack of supply of donor
sperm. In some countries waiting time of up to 7 years are reported. Prices may be non-competitive as well.
However, in most EU countries legislation is the cause. For instance, bans to treat lesbians and singles, if
the recipient is above a certain age, already has a child, bans towards treatment with anonymous or non-
anonymous donors, bans letting recipient select the donor, bans restricting information about donors
(extended profiles), etc.

They are referred to CBRC or “the grey market” with severe medical, social and legal complications as
consequences. Read more here.

Distribution for home insemination prevents against the grey market and therefore increases safety, still
having full traceability.

Fifth: As the market for donor sperm today is mainly organised by large international and centralized sperm
banks, and as the majority of donor sperm is sold directly to the recipient, Cryos will for 30 years keep the
identity of the recipient. The EU market has changed very quickly from B2B to B2C and is now almost similar
to the USA-market, where recipients order almost 100% of donor sperm. At Cryos it is only about 80%, but
increasing. See also attached power point presentation ESHRE Ghent 2015 (6).

Page 4 of 12



REPORT OF PREGNANCIES
In the 90's Cryos developed a system to monitor national and international quotas. The system is described
on our website: hitps:/fdk.cryosinternational.com/resources/questions-answers

How many children per donor?
In order to protect the privacy and rights of our donors and recipients we cannot answer the

specific question of how many children our donors have.

Instead, we can inform that it is Cryos International's policy to follow any national limitation or
national quotas™.

Pregnancy quotas are made in order to limit the risk of inbreeding. However, due to strict
regulation in many countries low supply of donor sperm is a consequence, which lead many
recipients to cross boarders ("fertility tourism"} in order to receive treatment. In order to track these
recipients and pregnancies Cryos operate with a worldwide quota system™*

You can always check if a donor has reached the national or the worldwide quota under Donor
Search when you click on a donor - Donor Details (Check pregnancy quota?)

*) The "national quota" is the maximum number of pregnancies per donor based on any kind of
regulation in the form of laws, circular letters, or collective agreements from organizations in the
country in question (if such limitations are known to Cryos). Siblings and abortions are not
included.

**) "Cryos' “worldwide quota” is a general limit of 1 pregnancy per 200,000 citizens in the
recipient's country. Siblings and abortions are not included. This quota only takes into
consideration the nationality of the recipient not the country in which the recipient is treated.

Example:

If a Finnish woman is treated in Finland, her pregnancy will count in the national quota which is 5
pregnancies (abortions and siblings not inciuded) per donor. Her pregnancy will also count in the
worldwide quota. If she is treated in the UK her pregnancy will neither have an influence on the
Finnish nor the UK national quotas. However, it will influence the worldwide quota (1 pregnancy
per 200,000 citizens in the recipient’s country) which in this case is 26 pregnancies (Finnish
citizens 5,223,442 : 200,000 = 26 pregnancies).

As many countries count in pregnancies, some in offspring and some in families it is not possible to make a
general system, not even in the EL). We do not have consensus and there is no EU standard. As significantly
many recipients resort to CBRC, it is unclear if foreigners count in the national quota or not. Cryos has
therefore developed a general system that can track national quotas if the recipient and the LHCP are from
the same country and an international quota (based on Cryos’ policy) if the recipient and the LHCP are not
from the same country. It can always be checked if a quota is achieved or not online, by searching for the
donor in question and choosing the country. If red, the quota has been reached.

Nobody can ensure that pregnancies are reported. Even though Cryos have written this into our Terms of
Agreement, section 21: https://dk.cryosinternational.com/media/2489/terms of agreement.pdf

this is not the same that recipient follow this. Attempts to limit the number of straws or other systems to
predict pregnancies are not reliable. A donor can also donate to several tissue centres, maybe even in
several countries, making it impossible to ensure the number of offspring per donor. Cryos can document
several examples of this.

Finaily, Cryos has no authority or repnsals to enforce if pregnancies are not reported, and we cannot ensure
if national quotas are calculated differently than according o our general system, for instance if it is
pregnancies, and if foreigners and abortions do actually count into the quota.

We therefore must refrain from being responsible for those quotas, but can only offer this as a service and
publish registered pregnancies.



In 2013 we made an estimation of how many pregnancies are reported. The estimate was based on
numbers of cells in billions distributed to 3 large LHCPs whose pregnancy reporting has always been strict
and optimal. We assumed they have a 100% reporting rate, even this is not quite true. It turned out that the
overall average pregnancy reporting rate was 66% ranging from 85% in Denmark to 2% as the lowest
country. The reporting coefficient was clearly correlated to legality of the treatment in each country. This is
understandable, as LHCPs who treat their recipients in conflicts with the local legislation and recipients who
are denied local treatment or denied treatment with the preferred donor type do not want to leave any traces
(10). It can then be argued, that this is the reason why home insemination cannot exist, but what would
happen, if it did not exist? Some will resort toa CBRC, but the majority would go to the “grey market”, with
medical, social and legal issues consequence. Certainly not something, that will increase safety, as also
discussed under Traceability.

Finally, it is however so, that we should not be concerned about exceeding quotas. This is from a medical
point of view, as there is no evidence that this will affect the risk of consanguinity. All international limitations
seem be set political, so there is no reason to be concerned from a medical safety perspective. (1, 2, 3, and
4},

Consanguinity is not a question about numbers of offspring but distribution in the community. Two children
can induce a higher risk if they are born in a rural district than 100 who are born in a big city. Therefore, the
ASRM guideline of 1: 32,000 is the most reliable quota in the world today (7).

Furthermore, there is also no evidence that limitations will decrease numbers of children with genetic
diseases, as this will be the same statistically if there is 1 child per donor or 500. There will just be a higher
distribution of the diversity of genetic diseases if there is only 1 child, which actually induces a higher cost in
the community, as it is easier to trace and treat many similar cases than many different ones.

The only evidence available in order to limit the number of offspring per donor derives from the psychological
side. We can be concemned — especially for non-anonymous donors — where the contact in future is a real
risk, that some will be better off with few children. However, a recent study performed at Cryos showed, that
70% of donors would accept “100 or more” children (8).

SERIOUS ADVERSE EVENTS AND REACTIONS (SAE/SAR).

Definition:

(m) ‘serious adverse event’' means any unfoward occurrence associated with the procurement, testing,
processing, storage and distribution of tissues and cells that might lead to the transmission of a
communicable disease, to death or life-threalening, disabling or incapacitating conditions for patients or
which might result in, or prolong, hospitalization or morbidity;

(n) 'serious adverse reaction’ means an unintended response, including a communicable disease, in the
donor or in the recipient associated with the procurement or human application of tissues and cells that is
fatal, iife-threatening, disabling, incapacitating or which results in, or prolongs, hospitalisation or morbidity;

Cryos has out of several hundred thousand donations never experiences any SAE.

The most likely event to occur is mix-up of sperm samples, which will most likely be due to a human error.
There are several reported cases in the literature about tissue centres and LHCPs all over the world who
mixed-up gametes. New cases seem to appear regularly.

Cryos has therefore made a very safe system in order to prevent mix-up. This system has been described
above under Traceability.

We know no other cases of SAE. In the below description, therefore only Serious Adverse Reaction (SAR)
will be described.

Cryos has distributed several hundred-thousand sperm donations to this date but never experienced cases
of SAR in the donor or in the recipient. We have had minor cases of adverse reactions in donors, such as
subcutaneous bleeding when we have done blood sampiing and a donor lost conscicusness caused by pain
during urinating after urethral swapping for chlamydia. He injured his head on the toilet, but nothing serious.
We have had a case of suspected allergic reaction to egg yolk in the cryoprotective media (FDA approved
and CE-labelled), but it showed that it was most likely caused by eating a Danish pastry with egg yolk.



Therefore, Cryos has had no cases of SARs. Only in children, but the definition does not mention the
offspring and it does not mention inherited diseases, only communicable diseases. With good reason
because all children will inherit several genetic disorders. It is evident that all children will carry at least 2.8
recessive disorders in average out of only 448 diseases, Bell et al (11), but probably many more, out of the
more than 4,000 known recessive diseases. Additionally, also mutations causing dominant diseases,
translocations, multifactorial mutations, de novo mutations, etc. and epigenetic alterations are in play. It is
therefore evident that genetic diseases will be transferred in 100% of all cases with use of donor gametes
and therefore it cannot by definition be a SAR which might be why it is not mentioned in the EU definition.

If we compare to communicable diseases, we would not accept transmission of these diseases just because
we did not had evidence of their existence. We would test for them. However, testing donors (or recipients)
for genetic diseases will lead to the finding that all carriers, and hence, all should be rejected. Therefore, this
is not enforceable and one should instead initiate a discussion on how to circumvent the illusion of
preventative perfectionism, as that in the long run would be in favour of the yet unborn children.

According to COMMISSION DIRECTIVE 2006/17/EC ANNEX lll, 3.6 a sperm donor must be tested
genetically as follows:

3.6. genetic screening for aulosomal recessive genes known to be prevalent, according to infernational
scientific evidence, in the donor's ethnic background and an assessment of the risk of transmission of
inherited conditions known to be present in the family must be carried out, after consent is obtained.
Complete information must be provided, in accordance with the requirements in force in Member States.
Complete information on the associaled risk and on the measures undertaken for its mitigation must be
communicated and clearly explained to the recipient.

However, there is no such international scientific evidence and the knowledge and attention to genetic
diseases has increased significantly since 2006 when the directive was defined, and according to the above
argumentation, it is questionable for what purpose screening should be performed, when all donors are
affected and as 50% of all genetic diseases come from the mother.

Today Cryos tests all the donors pan-ethnic according to the Edwards panel of recessive disorders
recommended also by ACMG, ACOG and NSGC. Cryos rejects approx. 5% of all candidates based on this.
We could test for more, but then no donors would be left.

Itis not Cryos’ policy to go into whole geneme sequencing as we consider this to be *Pandora’s box", and
the same conservativism is prevalent at most US sperm banks, however, there is a competition among some
smaller sperm banks who offer matching, see for instance www.aenepeeks com

The CON-system.

The issue regarding genetic diseases in children has challenged Cryos for many years. We have spent
thousands of hours analysing the topic and have changed strategy several times over the years. However,
during the latter years we have succeeded in developing a method of how to handle these difficult issues.
We call the system CON, for “conditions”. The idea is that genetic conditions registered in relation to a donor
will not disqualify the donor, but will be a registered condition in line with phenotype, blood type, eye colour,
etc. For instance, for recessive diseases these will only be expressed if both the donor and the recipient
carry the same recessive disease. Hence, if the recipient is negative, the donor is as good as everyone else.
This means that if the carrier status for certain genetic diseases are knowing it is possible to avoid them.

See some links here for further information:
https://dk.cryosinternational.com/resources/questions-answers#3326
https.//dk crvosinternational.com/resources/questions-answers#3312
hitps.//dk.crvosinternational com/donors-with-conditions

The idea is not to reject donors with genetic conditions but to be transparent about what we know and
ensure that only those who want the information will get them. This is in perfect compliance with the EU's
Bioethics convention art. 10, stating that everybody has a right to know registered medical information about
him/herself, but everybody also has a right NOT to know {see more below).

Genetic and ethicists experts have praised and welcomed this system as it has always and increasingly
been a problem how to handle increasing number of information about genetic diseases in their patient's
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genome. Some have been transparent but some have spared their patients. The problem is that the
information may reduce quality of life if the patients are informed about them, especially if there is no cure.
The knowledge may lead to suicide, rejection of having children, and the worst is, that it places a
responsibility on the patients to inform their family members, and hence also a risk of destroying the quality
of their lives.

Cryos has been invited to lecture about this new system now adopted as educational material in ESHRE.
See for instance attached presentation from an ESHRE-Campus in Brussels in 2015 (5) and the iatest
presentation from the annual ESHRE-meeting 2016 in Helsinki (9).

Recall

The recipient, or the customer, as we call them, is obliged to report back any kind of genetic conditions
associated to the child. This is according to our Terms of Agreement section 22: Click here.

It is our experience, that the reporting frequency has significant increased after 2009 where we switched to
sell directly to the recipient, irrespectively of whether a LHCP is invalved who does the insemination or not.
We therefore assume, that the reporting system is better off with this direct reporting rather than via a LHCP.

Each year Cryos handles an increasing numbers of cases with reported genetic conditions. 40-50 cases are
reported every year. Cryos has a SOP for this purpose in force and a genetic specialist employed in order to
handle each case. It always starts by asking the person who reports the issue (typically the recipient) to fill in
this online form:

https.//dk.cryosinternational.com/resources/questions-answers#3317

hitps./fwww cryosinternational.com/report-of-condition

The genetic consultant must handle the case within 24 hours.

About half of the cases are rejected as non-paternal, less important (>1% risk) or not inherited. The rest is
handled and automated computerized recalls are sent to all recipients, depositors and consignees. Recalls
consist of a case description and a risk assessment and instruction to seek local genetic consultancy, as
Cryos cannot service all recipients in their local languages, as more than 80 countries are supplied.

The Danish competent authority is informed and an initiate Rapid Alert made. There is no feedback to us
from the competent authority unless they have questions regarding the case. We are not informed what
other competent authorities are doing?

According to the Rapid Alert system for human Tissues and Cells (RATC) Summary of 2015 activities 32
alerts were initiated, 30 of them from Denmark related to genetic issues associated with sperm donors.

However, as all gamete donors are carriers of numerous genetic diseases it is a question of time before all
donors will lead to a Rapid Alert. It is obvious, that this is misuse of the system and the purpose of Rapid
Alerts. Especially in these cases where we cannot inform the name of the recipients because of privacy
reasons, typically lesbians and singles and LHCPs who are performing treatment in conflict with the local
legislation. Furthermore, it makes no sense for the local authorities to be informed in these cases, as the
gametes have been used and the children cannot be recalled. Therefore, Cryos would strongly suggest that
the use of Rapid Alerts should be discussed for genetic issues as mentioned above.

Furthermore, COMMISSION DIRECTIVE 2006/86/EC definition:

Ant. 11, 5. Each tissue establishment shall ensure that an accurate, rapid and vetifiable procedure is in place
which will enable it to recall from distribution any product which may be relaled to an adverse event or
reaction.

It seems that the purpose has been only for distribution and not after treatment. This makes sense and is in
accordance with other recall procedures for products. As soon as products or tissue and cells have been
used, it makes no sense to recall them.

Furthermore, as defined under adverse events and adverse reaction, it only applies to donors or recipients,
not the children. As argued above under serious adverse reaction, it is guestionable if genetic conditions in
children can at all be defined as adverse reactions. Because the nature of human gametes is different from
other human tissues and cells, as they always carry genetic diseases and as their purpose is not to
exchange or to repair something in the recipient, but to create children, human gametes must be handled
differently than other cells and tissue.
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Another argument in this discussion is, that only tissue centres are obliges to make recalls according to art.
11.5, not LHCPs. E.g. that it is evident, that only tissue centre may have recall procedures in place, making
the argument, that is better organised in presence of a local medical professional invalid.

The conclusion is, that only tissue centres can ensure proper recall procedures and as argued above, this is
more safe if the tissue centre has the direct contact to the recipient rather than having to go via a LHCP, who
may not exist anymore or who may not have recall procedures in place.

COMMISSION DIRECTIVE 2006/86/EC, Annex Il, D, state, that recall is only in case consignees and
recipients might have been put at risk. In case of genetic diseases, this is never relevant.

6. Actions must be taken within pre-defined periods of time and must include tracing all refevant tissues and
cells and, where applicable, must include trace-back. The purpose of the investigation is to identify any
donor who might have contnibuted to causing the reaction in the recipient and to relrieve available tissues
and cells from that donor, as welf as to notify consignees and recipients of tissues and cells procured from
the same donor in the event that they might have been puf at risk.

It is therefore evident, that genetic diseases in children are not included in the EU directive at all.

The question is then who and when to notify?

We can find guidelines from the Cenvention for the Protection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and Medicine: Convention on Human Rights and
Biomedicine. Qviedo, 4.I1V.1897

European Treaty Series- No. 164 Article 10 — Private life and right to information

2. Everyone is entitled to know any information collected about his or her health.
However, the wishes of individuals nof to be so informed shall be observed.

However, this is not just relevant for the recipient but also for the donor and any other living or future
descendants related to these persons. [t is in their genes. So, the responsibility to ensure everyone should
prevail and continue forever, but their right NOT to know must always be respected.

Danish Law

All these views and evidence have been presented to the Danish authorities, but they have decided, and
implemented into the Danish legislation, that genetic diseases present in donor children = serious adverse
reaction and must lead to recall and forced information to all recipients 30 years back in time. Even if the
recipients are not asked, making us in conflict with the right not to know.

Cryos is totally against this procedure and the Danish authorities has forced Cryos to stop the CON-system
and threatened with penalties. Cryos has therefore temporarily stopped the CON-system and blocked the
donors, except for use for siblings, which interestingly enough illustrates, that the donors are not really
recalled. This would probably not have been accepted if it were communicable diseases such as hepatitis
and HIV.

Conclusion

We cannot avoid that genetic material encoding genetic diseases are transferred using human gametes and
it seems out of touch with the current genetic knowledge to reject or recall donated gametes with registered
genetic diseases every time a new report of condition is received. If such an approach is taken, one would
use the “hit and run” principle, where donors should be extensively used until the first report of a condition
was received, and then shift to new donors; all the time bearing in mind that these at some point in time also
would be associated with genetic conditions.

It has been documented, that recall is not relevant in case of genetic diseases and it must be clear, that
notification can be relevant for all associated individuals and not just the consignee and recipient. However,
there is an obligation to notify only if the individuals want to know according to Convention for the Protection
of Human Rights and Dignity of the Human Being with regard to the Application of Biology and Medicine:
Convention on Human Rights and Biomedicine.

HOME INSEMINATION

If everybody had access to treatment locally, there would hardly be any need for home insemination. This is
analysed below.
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Why Home Insemination?

The absolutely most important reason for home insemination is lack of supply or services in the recipient's
home country - in most cases directly or indirectly due to national legislation. The only country in the EU with
net export of donor sperm is Denmark where all kind of donors can be used and almost everybody has
access to treatment (10). The reasons for home insemination are many:

» Leshians and singles are prevented from having local treatment with donor sperm. If they cannot
have access to tested and screened sperm some will resort to CBRC but some will resort to “the
grey market” unless they can have home insemination.

+ Recipients prefer at different type of donor than offered locally. Typical issues related to
anonymous/non-anonymous donors or donors with extended profiles. At Cryos we can see a clear
segmentation in demand derived from respectively heterosexual, lesbians and singles. In most
cases, lesbians and singles prefer non-anonymous donors and/or donors with extended profile
whereas heterosexual couples prefer anonymous andfor basic profile donors. If the preferred
donors are not available locally, they either resort to CBRC, grey market or home insemination.

» Recipients cannot afford to pay the price for local treatment. Even if the chance of pregnancy
with home insemination is lower, it might be 5-10 times cheaper than at a LHCP.

» Recipients cannot choose the donor as in some countries recipient do not have the autonomy to
choose and must accept whatever the LHCP chooses. it is especially a problem if they prefer a
donor with extended profile.

» Artificial low age limits for recipients, for instance max. 37 years. Set politically in order to limit
the costs. With home insemination, it is a natural limitation made by the recipient herself.

¢ Limitation on numbers of treatment attempts offered, typically at public hospitals political set in
order to limit the costs associated.

» Year long waiting lists in many countries. Typically, because of lack of supply of donor sperm.
Denmark is the only country in EU which has full supply of donor sperm, thanks to Cryos. So much
that approx. 90% of our supply is exported directly and further 6% indirectly, as approx. 60% of all
treatment in Denmark are foreigners traveling to Denmark for freatment (CBRC). So all together
96%. The vast majority is exported to EU countries (even though this is not defined as export but
distribution).

+ Privacy reasons. In Denmark where there are almost no limitations or restrictions and prices for
treatment are very competitive, the vast majority are treated by a LHCP. However, 9% of our supply
in Denmark is for home insemination, which could indicate a need for privacy.

Discussion

It may be because of lack of knowledge, but the concern of several national authorities in the EU may also
derive from attempts to make national market protections, as many LHCP/politicians want to have monopoly
on “their” recipients.

ltis also provoking to some that recipients, who are denied national treatment or treatment with specific
donor types not available or illegal in the country in question, can circumvent the national rules and buy
sperm abroad.

It also seems that some believe that a sperm bank — even a licensed tissue centre — cannot treat recipients.
As if a sperm bank is a factory only. That recipients must always go to a LHCP and that sperm should not be
sent to the recipients. But this is not true as a sperm bank is actually = a clinic and as a sperm bank have
employed LHCPs and easily can have recipients as everybody else. From a traceability perspective, it does
not make a difference if a recipient travels from Greek to Denmark for treatment or if the sperm travels from
Denmark to Greece. The recipient is in Greece in both cases and in both cases, the tissue centres must
keep traceability. If Cryos wanted to, nothing could prevent us from offering treatment in Denmark, and ask
recipients from all over the EU to come to Denmark. We prefer not to do that, as this would induce more
costs to the recipients and because we have specialized in supply, and because we are not interested in
competing with the LHCPs (if not restricted) on something that is their core specialist area. This would lead
to a total reconstruction of the EU-market for donor sperm, which is not in the interest of neither recipients,
LHCPs, Cryos, authorities nor the very EU idea.



It is important to understand, that home insemination as a phenomenon is almost only derived from lack of
access to the demanded/preferred treatment locally and that the lack is usually due to local restrictions.
Being in an open market like the EU, local restrictions will always create migration of demand to other parts
of the market, whatever it is called CBRC, sending gametes to another country either directly (home
insemination) or via a LHCP.

It is also important to understand, that sperm is different from ali other human tissues and cells. Other tissues
and cells can only be implanted by a LHCP. Sperm differs because it can be inseminated (vaginally) by the
recipient herself. It is not necessarily a medical act to do a sperm insemination. Home insemination does
therefore in principle not belong to Assisted Reproductive Technology (ART). ART is assisted, whereas
home insemination is unassisted. This challenges the whole idea of having sperm included in the EU tissue
and cell directive, so maybe it should be removed, unless it is used for treatment in ART by a LHCP?
Maybe sperm is more to be compared with breast milk, hair, urine, etc.? As the whole industry regarding
sperm banks today is more comparable to online dating, going more and more towards individual selection
and matching, extended profiles, virtual reality presentation, etc., and as we haven't seen any cases of SAE
and as all donors sooner or later will be associated with genetic conditions (see above), and as a LHCP is
only necessary if the woman needs assistance, irrespectively of whether it is a sperm donor or her partners
sperm.

It may therefore be considered if human sperm should be removed from the EU cells and tissue directive in
general or at least handled separately.

Being in an open market as the EU, it is very important that national market protection initiatives be
prevented. The goods free movement applies — click here.

The EU should enforce setting standards of quality and safety for the donation, procurement, testing,
processing, preservation, storage and distribution of human tissues and cells and not protecting local market
protection/regulation.

The EU should actually protect recipients’ safety by ensuring that recipients prevented from local treatment,
especially singles and lesbians, do not resort to the “grey market”, e.g. unauthorized sperm suppliers who
often want sex for their services, and where there are serious medical, social and legal consequences
associated. They should support the idea of everybody having access to tested and screened sperm with full
traceability instead of ensuring local political/religious limitations in the market.

It has been said that these recipients can just travel to other countries, but this is only realistic for the most
wealthy and educated. So preventing Cryos from supplying tested and screened sperm with full traceability
to these recipients, would lead to lack of autonomy, lack of privacy and lack of safety and not the opposite.
By the way, as soon as the crime has been committed and the recipient is pregnant whether it is due to
CBRC or home insemination, everybody is happy and nobody is punished. It is also generally important to
stimulate reproduction as the production rate is going down — especially in the EU —click here.

We therefore strongly apply to the Directorate-General for Health and Food Safety, to support home
insemination and to ensure the fundamental right of goods free movement and we ask for support and
protection of the services Cryos supplies and not the opposite,

I hope this letier and the attached documents answer your questions. Let me know if there are any further
questions.

If we at Cryos can be of any further assistance, we would be happy to help in the EU regarding navigating
and administrating these difficult issues, which we consider our expert areas.

Kind regards,

Ole Schou, H.D.
Managing Director
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Editor's Summary

Shining a Light on Comprehensive Carrier Screening

Although diseases inherited in a Mendelian fashion are rare, together they account for about 20% of deaths in
infancy. For Mendelian diseases that are recessive (of which there are more than 1000), screening before pregnancy
{preconception screening} together with genetic counseling of those carrying a mutant allele could reduce the
incidence of these diseases and the suffering that they incur. In the case of Tay-Sachs disease, an incurable
neurcdegenerative disease of infancy, preconception screening for disease gene mutations and genetic counseling
among individuals of Ashkenazi descent has reduced the incidence of this tragic disease by 90%. However,
simultaneous testing for many recessive childhood diseases is costly, so, to date, screening has included just a few
diseases such as Tay-Sachs disease, cystic fibrosis, and familial dysautonomia.

In a new study, Kingsmore and his colleagues have combined target gene capture and enrichment,
next-generation sequencing, and so‘ahisticated bioinformatic analysis to develop a platform capable of screening
several hundred DNA samples simu taneousIY for 448 severe recessive diseases of childhood. They demonstrate that
their method is sensitive, specific, and scalable in a research setting and that it should be straightforward to automate
the process. The authors report that individuals in the general population carry an average of three recessive
childhood disease mutations. They also discovered that about 10% of disease mutations in commonly used
databases are incorrect, suggesting that disease mutation annotations in such databases should be carefull
scrutinized. The authors predict that their screening test could be made faster and more cost-effective with the advent
of microdroplet polymerase chain reaction and third-generation sequencing technologies. Their study provides a proof
of concept that it should be possible to introduce preconception carrier screening for many recessive pediatric disease
mutations as long as the disease genes are known. Many social, legal, and societal issues need to be addressed
before preconception carrier screening can be made available for the general population, and cost is still a big
consideration. However, this methodology could also be applied for comprehensive screening of newborns and would
allow early diagnosis and intervention for a variety of Mendelian diseases. Although it may be some time before
preconception carrier testing enters the community setting, physicians, patients, parents, and genetic counselors need
to discuss the impact and implications of this new technology.
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HUMAN GENOMICS

Carrier Testing for Severe Childhood Recessive Diseases
by Next-Generation Sequencing

Callum J. Bell,'* Darrell L. Dinwiddie,'** Neil A. Miller,' Shannon L. Hateley,'
Elena E. Ganusova,’ Joann Mudge,' Ray J. Langley,' Lu Zhang,® Clarence C. Lee,”
Faye D. Schilkey,” Vrunda Sheth,* Jimmy E. Woodward,' Heather E. Peckham,*
Gary P. Schroth,® Ryan W. Kim,' Stephen F. Kingsmore®2!

Of 7028 disorders with suspected Mendelian inheritance, 1139 are recessive and have an established molecular
basis. Although individually uncommon, Mendelian diseases collectively account for ~20% of infant mortality and
~10% of pediatric hospitalizations. Preconception screening, together with gensatic counseling of carriers, has re-
sulted in remarkable declines in the incidence of several severe recessive diseases including Tay-Sachs disease and
cystic fibrosis. However, extension of preconception screening to most severe disease genes has hitherto been
impractical. Here, we report a preconception carrier screen for 448 severe recessive childhood diseases. Rather
than costly, complete sequencing of the human genome, 7717 regions from 437 target genes were enriched
by hybrid capture or microdraplet polymerase chain reaction, sequenced by next-generation sequencing (NGS)
to a depth of up to 2.7 gigabases, and assessed with stringent biocinformatic filters. At a resultant 160x average
target coverage, 93% of nucleotides had at least 20x coverage, and mutation detection/genotyping had ~95%
sensitivity and ~100% specificity for substitution, insertion/deletion, splicing, and gross deletion mutations and
single-nudeotide polymorphisms. In 104 unrelatad DNA samples, the average genomic carrier burden for severe
pediatric recessive mutations was 2.8 and ranged from 0 to 7. The distribution of mutations among sequenced
samples appeared random. Twenty-seven percent of mutations cited in the literature were found to be common
polymorphisms or misannotated, underscoring the need for better mutation databases as part of a comprehensive
carmier testing strategy. Given the magnitude of carrier burden and the lower cost of testing compared to treating
these conditions, carrier screening by NGS made available to the general population may be an economical way to

reduce the incidence of and ameliorate suffering associated with severe recessive childhood disorders.

INTRODUCTION

Preconception testing of motivated populations for recessive disease
mutations, together with education and genetic counseling of carriers,
can markedly reduce disease incidence within a generation. Tay-Sachs
disease [TSD; Online Mendelian Inheritance in Man (OMIM) acces-
sion number 272800], for example, is an autosomal recessive neuro-
degenerative disorder with onset of symptoms in infancy and death by
2 to 5 years of age. Formerly, the incidence of TSD was 1 per 3600
Ashkenazi births in North America (1, 2). After 40 years of precon-
ception screening in this population, however, the incidence of TSD
has been reduced by more than 90% (2-5). Although TSD remains
incurable, therapies are available for many severe recessive diseases
of childhood. Thus, in addition to disease prevention, preconception
testing could enable perinatal diagnosis and treatment, which can
profoundly diminish disease severity.

Although individual Mendelian diseases are uncommon in general
populations, collectively, they account for ~20% of infant mortality
and ~10% of pediatric hospitalizations (8, 7). Over the past 25 years,
1139 genes that cause Mendelian recessive diseases have been iden-
tified (8). To date, however, preconception carrier testing has been
recommended in the United States only for five of these: fragile X

'Mational Cenzer for Genome Resources, Santa Fe, N 87508, USA. ZChildren's Mercy
Hospital, Kansas City, MO 64108, USA, lllumina Inc, Hayward, CA 94545, USA. “Life
Technologies, Beverley, MA 01915, USA.

*These authors contributed equally to this work.

$To whom comrespondence should be addressed. E-mail: sfk@ncgrorg
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syndrome (OMIM #300624) in selected individuals; cystic fibrosis
(OMIM #219700) in Caucasians; and TSD, Canavan disease (OMIM
#271900), and familial dysautonomia (OMIM #223900) in individuals
of Ashkenazi descent (9-13). A framework for the development of
criteria for comprehensive preconception screening can be inferred
from an American College of Medica] Genetics (ACMG) report on
expansion of newborn screening for inherited diseases (14). Criteria
included test accuracy and cost, disease severity, highly penetrant re-
cessive inheritance, and whether an intervention was available for
those identified. These criteria are also relevant for expansion of pre-
conception carrier screening. Hitherto, important criteria precluding
extension of preconception screening to most severe recessive muta-
tions or the general population have been cost [defined in that report
as an overall analytical cost requirement of <$1 per test per condition
(14)] and the absence of accurate, sensitive, scalable technologies.
Target capture and next-generation sequencing (NGS) have shown
efficacy and, recently, scalability for resequencing human genomes
and exomes, providing an alternative potential paradigm for compre-
hensive carrier testing (15-22). In genome research, an average depth
of sequence coverage of 30-fold has been accepted as sufficient for
single-nucleotide polymorphism {SNF) and nucleotide insertion or
deletion (indel} detection (15-22). However, acceptable false-positive
and false-negative rates for routine use in clinical practice are more
stringent and are driven by the intended purpose for which the data
are to be used. Data demonstrating the sensitivity and specificity of
genotyping of disease mutations, particularly polynucleotide indels,
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gross insertions and deletions, copy number variations (CNVs), and
complex rearrangements, are very limited (20-22}. In particular, the
accuracy of disease mutation genotypes derived from NGS of enriched
targets has been uncertain.

A recent workshop provided recommendations for qualification of
new methodologies for broader population-based carrier screening
{23). These were high analytical validity, concordance in many set-
tings, high throughput, and cost-effectiveness (including sample ac-
quisition and preparation). Here, we report the development of a
preconceplion carrier screen for 448 severe recessive childhood disease
genes, based on target enrichment and NGS that meets most of these
criteria, and use of the screen 1o assess carrier burden for severe re-
cessive diseases of childhood.

RESULTS

Disease incluston
The carrier test reported herein was based on several hypatheses, First,
cost-effectiveness was assumed to be critical for test adoption. The in-

Process overview

cremental cost associated with increasing the degree of multiplexing
was assumed to decrease toward an asymptote. Thus, very broad cov-
erage of diseases was assumed to offer optimal cosl-benefit. Second,
comprehensive mutation sets, allele frequencies in populations, and
individual mutation genotype-phenotype relationships have been
defined in very few recessive diseases. In addition, some studies of cys-
tic fibrosis carrier screening for a few common alleles have shown de-
creased prevalence of tested alleles with time, rather than reduced
disease incidence (24, 25). These two lines of evidence suggested that
very broad coverage of mutations offered the greatest likelihood of
substantial reductions in disease incidence with time. Third, physician,
patient, and societal adoption of screening was assumed to be optimal
for the most severe and highly penetrant childhood diseases, before
conception and where the anticipated clinical validity and clinical
utility of testing was clear (26). Therefore, diseases were chosen that
would almost certainly change family planning by prospective parents
or affect antenatal, perinatal, or neonatal care. Milder recessive dis-
orders, such as deafness, and adult-onset diseases, such as inherited
cancer syndromes, were omitted, as were conditions lacking strong
evidence for causal mutations (26).
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Fig. 1. Workflow of the comprehensive carrier screening test. Workflow shows receiving samples and DNA extraction, arget enrlchment from DNA
samples, multiplexed sequencing library preparation, NGS, and bicinformatic analysis. (The biginfarmatic decision tree is shown in fig. 54.)
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Database and literature searches and expert reviews were per-
formed on 1123 diseases with recessive inheritance of known molec-
ular basis (8, 27, 28). In general, diseases were selected to meet ACMG
guidelines for genetic testing for rare, highly penetrant disorders (26).
Assessment of the clinical validity and utility of testing was primarily
based on literature review and was challenging for same disorders be-
cause of the paucity of data. Several subordinate requirements were
gathered: In view of pleiotropy and variable severity, disease genes
were included if mutations caused severe illness in a proportion of
affected children. All but six diseases that featured genocopies (includ-
ing variable inheritance and mitochondrial mutations) were included.
Discases were not excluded on the basis of low incidence. Diseases for
which large population carrier screens exist were included, such as
TSD, hemoglobinopathies, and cystic fibrosis. Mental retardation genes
were not included in this iteration. Four hundred and forty-eight
X-linked recessive and autosomal recessive diseases, encompassing
437 genes, met these criteria (table 51). The disease type was cardiac
for 8, cutaneous for 45, developmental for 46, endocrine for 15, gas-
troenterological for 3, hematological for 15, hepatic for 3, immunolog-
ical for 29, metabolic for 142, neurological for 122, ocular for 12, renal
for 25, respiratory for 8, and skeletal for 28. Note that these genes,
although a good representative set, require further assessment of clin-
ical readiness before translation into clinical testing,

Technology selection

Array hybridization with allele-specific primer extension was initially
favored for expanded carrier detection because of test simplicity, cost,
scalability, and accuracy, as has recently been described (29). To be
well suited for array-based screening, however, most carriers must be
accounted for by a few mutations, and most disease mutations must
be nucleotide substitutions (8, 27, 28). Of 215 autosomal recessive dis-
orders examined, only 87 were assessed to meet these criteria. Most
recessive disorders for which a large proportion of burden was attrib-

utable to a few disease mutations were limited to specific ethnic
groups. Indeed, 286 severe childhood autosomal recessive diseases
encompassed 19,640 known disease mutations (8, 27, 28). Given that
the Human Gene Mutation Database (HGMD) lists 102,433 disease
mutations {27}, a number that is steadily increasing, a fixed-content
method appeared impractical. Other concerns with array-based
screening for recessive disorders were type 1 errors in the absence of
confirmatory testing and type 2 errors for disease mutations other
than substitutions (complex rearrangements, indels, or grass deletions
with uncertain boundaries). A serendipitous discovery (discussed
below) that supported this decision was an unexpectedly high number
of characterized mutations that are misannotated.

The effectiveness and remarkable decline in cost of exome capture
and NGS for variant detection in genomes and exomes suggested an
alternative potential paradigm for comprehensive carrier testing. Four
target enrichment and three NGS methods were preliminarily evalu-
ated for multiplexed carrier testing, Preliminary experiments suggested
that existing protocols for Agilent SureSelect hybrid capture (15) and
RainDance microdroplet polymerase chain reaction (PCR) (16) but
not Febit HybSelect microarray-based biochip capture {30) or Olink
padlock probe ligation and PCR (31) vielded consistent target enrich-
ment. Therefore, workilows and software pipelines were developed for
comprehensive carrier testing by hybrid capture or micredroplet PCR,
followed by NGS (Fig. 1). Baits or primers were designed to capture or
amplify 1,978,041 nucleotides (nt), corresponding to 7717 segments of
437 recessive disease genes by hybrid capture and microdroplet PCR,
respectively. Targeted were all coding exons and splice site junctions,
and intronic, regulatory, and untranslated regions known to contain
disease mutations (table 52). In general, baits for hybrid capture or
PCR primers were designed to encompass or {lank disease mutations,
respectively. Primers were also designed to avoid known polymor-
phisms and to minimize nontarget nucleotides. To capture or amplify
bath the normal and the disease mutation alleles, we also designed cus-

Table 1. Sequencing, alignment, and coverage statistics for target enrichment and sequencing platfarms.

ad Tatal 9% uniguely

% nt on
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s::ph method s.:::::: ° plexing "9t ?:::::3 reads & aligning nucle:t:I:Ies' ':::g::‘-g target 2 o erichments m::mge'uwuage- » : :Z'v’-’ co:fﬂd:u:'
(nt) %oV reads* P e
1(n=12) SureSelect GAllx 12 50 30 99529725 & 94 497,648,625 225 137%3 214 483 61 27+ 2 028
21
2 (n =12} SureSelect GAllx 12 50 30 10,327,721 & 95 506,386,025 234 230<x2 358 3.66 80 S50+16 012
\[3
142 RainDance GAllx 12 50 36 9412658 + 97 470,634,900 196 296 +5S 462 546 a5 525+ 33 0.23
{n = 24) 30
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24
5in=28) SureSelect HiSeq 8 1498 1Y 9851765 = 97 1493945141 517 2843 442 225 93 139 + 40 006
35
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tom baits or primers for 11 gross deletion disease mutations for which
boundaries had been defined (table S3). A total of 29,891 120-mer
RNA baits were designed to capture 98.7% of targets. Fifty-five percent
of 101 exons that failed bait design contained repeat sequences (table $4).
Primer pairs (10,280} were designed to amplify 99% of targets (table 55).
Twenty exons failed primer design by falling outside the amplicon size
range of 200 to 600 nt.

Analytic metrics

An ideal target enrichment protocol would inexpensively result in
at least 30% of nucleotides being on target, which corresponded to
~500-fold enrichment with ~2-millien-nucleotide target size. This was
achieved with hybrid capture after one round of bait redesign for
underrepresented exons and decreased bait representation in over-
represented exons (Table 1). An ideal target enrichment protocol would
also give a narrow distribution of target coverage and without tails or
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Fig. 2. Analytic metrics of multiplexed carrier testing by NGS. {A)
Chromatograms of size distributions of sequencing libraries after tar-
get enrichment. Top: Target enrichment by hybrid capture. Bottom:
Target enrichment by microdroplet PCR. Size markers are shown at
40 and 8000 nt. FU, fluorescence units. (B} Frequency distribution of
target coverage after hybrid selection and 1.75 Gb of singleton 50-mer
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skewness (indicative of minimal enrichment-associated bias). After
hybrid capture, the sequencing library size distribution was narrow
(Fig. 2A). The aligned sequence coverage distribution was unimodal
but flat (platykurtic) and right-skewed {Fig. 2B). This implied that hy-
brid capture would require oversequencing of most targets to recruit a
minority of poorly selected targets to adequate coverage. As expected,
median coverage increased linearly with sequence depth. The propor-
tion of bases with greater than zero and >20x coverage increased toward
asymptotes at ~99 and ~96%, respectively (Table 1 and Fig. 2C). Tar-
gets with low (<3x) coverage were highly reproducible and had high
GC content (table S6). This suggested that targets failing hybrid
capture could be predicted and, perhaps, rescued by individual PCRs,

Given the need for highly accurate carrier detection, we required
=10 uniquely aligned reads of quality score >20 and >14% of reads to
call a variant (20, 21). The requirement for >10 reads was highly ef-
fective for nucleotides with moderate coverage. For heterozygote de-
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Murmnina GAllx SBS of sample NA13675. Aligned sequences had a quality
score of 25, (C) Target coverage as a function of depth of sequencing
across 104 samples and six experiments. {D) Frequency distribution of
target coverage after microdroplet PCR and 1.49 Gb of singleton
50-mer SBS of sample NA20379. Aligned sequences had a quality score
of >25,
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tection, for example, this was equivalent to ~20x coverage, which was
achieved in ~96% of exons with ~2.6 gigabases (Gb) of sequence (Fig.
2C). The proportion of targets with at least 20x coverage appeared 1o
be useful for quality assessment. The requirement for 214% of reads
to call a variant was highly effective for nucleotides with very high cov-
erage and was derived from the genotype data discussed below. A
quality score requirement was important when NGS started, but is
now largely redundant.

In theory, microdroplet PCR should result in all cognate amplicons
being on target and should induce minimal bias. In practice, the cov-
erage distribution was narrower than hybrid capture but with similar

A SDLID3 SBL lilumina GAllx SBS

Infinium Omni1-Quad array

B  s0Lib3 SBL fumina GAllx SBS

Ml
3949
(3930)

Infinium Omni1-Quad array

Fig. 3. Venn diagrams of specificity of on-target SNP calls and geno-
types in six samples. Target nucleotides were enriched by hybrid selec-
tion and sequenced by illumina GAllx SBS and SOLID3 SBL at sixfold
multiplexing. The samples were also genotyped with Infinium Omnil-
Quad SNP arrays, (A) Comparison of SNP calls and genotypes obtained
by SBS, SBL, and arrays at nucleotides surveyed by all three methods.
SNPs were called if prasent in >10 uniquely aligning SBS reads, >14% of
reads, and with average quality score of >20, Heterozygotes were iden-
tified if present in 14 to 86% of reads. Numbers refer to SNP calls.
Numbers in brackets refer to SNP genotypes. (B) Comparison of SNP
calls and genotypes obtained by SBS, SBL, and arrays. SNPs were called
if present in more than four uniquely aligning SBS reads, >14% of reads,
and with average quality score of >20. Heterozygotes were identified if
present in 14 to B6% of reads.
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right skewing (Fig. 2D). However, these results were complicated by
~11% recurrent primer synthesis failures. This resulted in linear am-
plification of a subset of targets, ~5% of target nucleotides with zero cov-
erage and a similar proportion of nucleotides on target to that obtained
in the best hybrid capture experiments (~30%; Table ). Hybrid cap-
ture was used for subsequent studies for reasons of cost.

Multiplexing of samples during hybrid selection and NGS had not
previously been reported. Six- and 12-fold multiplexing was achieved
by adding molecular bar codes to adaptor sequences. Interference of
bar code nucleotides with hybrid selection did not occur appreciably:
The stoichiometry of multiplexed pools was essentially unchanged be-
fore and after hybrid selection. Multiplexed hybrid selection was found
to be ~10% less effective than singleton selection, as assessed by me-
dian fold enrichment. Less than 1% of sequences were discarded at
alignment because of bar code sequence ambiguity. Therefore, up to
12-fold multiplexing at hybrid selection and per sequencing lane
(equivalent to 96-plex per sequencing flow cell} was used in subse-
quent studies to achieve the targeted cost of <$1 per test per sample.

Several NGS technologies are currently available. Of these, the II-
lumina sequencing-by-synthesis (SBS) and SOLID sequencing-by-ligation
(SBL) platforms are widely disseminated and have throughput of at
least 50 Gb per run and read lengths of at least 50 nt. Therefore, the
quality and quantity of sequences from multiplexed, target-enriched
libraries were compared with SBS (GAllx singleton 50-mer) and SBL
{SOLiD3 singleton 50-mer; Table 1). SBS- and SBL-derived 50-mer se-
quences {and alignment algorithms) gave similar alignment metrics (Table
1). When compared with Infinium array results, specificity of SNP geno-
types by SBS and SBL was very similar (SBS, 99.69%; SBL, 99.66%), reflect-
ing both target enrichment and multiplexed sequencing {Fig. 3).

Given approximate parity of throughput and accuracy, considera-
tion was given to optimal read length. Unambiguous alignment of
short-read sequences is typically confounded by repetitive sequences,
but was not relevant for carrier testing, because targets overwhelmingly
contained unique sequences. The number of mismatches tolerated for
unique alignment of short-read sequences is highly constrained but
increases with read length. The vast majority of disease mutations
are single-nucleotide substitutions or small indels. However, compre-
hensive carrier testing also requires detection of polynucleotide indels,
gross insertions, gross deletions, and complex rearrangements. A com-
bination of bioinformatic approaches was used to overcome short-read
alignment shortcomings (Fig. 4). First, with the Ilumina HiSeq SBS
platform, we used the novel approach of read pair assembly before
alignment (99% efficiency) to generate longer reads with high-quality
scores (148.6 + 3.8 nt combined read length and increase in nucleo-
tides with quality score >30 from 75 to 83%). This was combined with
generation of 150-nt sequencing libraries without gel purification by
optimization of DNA shearing procedures and use of silica membrane
columns. Omission of gel purification was critical for scalability of li-
brary generation. Second, we reduced the penalty on polynucleotide
variants, rewarding identities (+1) and penalizing mismatches (-I)
and indels [-1-log(indel - length)). Third, gross deletions were detected
both by perfect alignment to mutant junction reference sequences and
by local decreases in normalized coverage (normalized to total sequence
generated; C. H. Hu, personal communication). Previous studies have
identified CNVs on the basis of changes in regional coverage along a
chromosome in an individual sample (20, 21). However, concomitant
analysis of normalized coverage in batches of samples appears to cir-
cumvent the need for adjustment for GC content (32), allowing more
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accurate detection of segmental losses. This was illustrated by identi-
fication of eight known gross deletion disease mutations (Fig. 5). Fur-
thermore, seeking perfect alignment to mutant junction reference

sequences obviates low alignment scores when short reads containing
polynucleotide variants are mapped to a2 normal reference. This was
illustrated by identification of 11 gross deletion mutations for which

Align to NCBI genome with GSNAP and score.
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Fig. 4. Decision tree to dlassify sequence variation and evaiuate carrier sta-
tus. After reads were aligned to references, substitution, insertion, and de-
letion events and their associated quality metrics were recorded. Variants
were classified as heterozygous or homozygous and annotated by compar-
ison with mutation databases. Variants not in the mutation databases were

evaluated for putative functional consequence and were retained as dis-
ease mutations if predicted to result in protein truncation. Variants with a
frequency of <5% among all samples and that were known to cause a dis-
ease phenotype or loss of protein function and that were only found as
homozygous in affected individuals were retained and reported.
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boundaries had been defined (table $3). It is anticipated that these
approaches could be extended to gross insertions and complex re-
arrangements but will require additional analytical validation.

Clinical metrics

On the basis of these strategies and our previous experience of geno-
typing variants identified in next-generation genome and chromeo-
some sequences (20, 21, 33, 34), a bioinformatic decision tree for
genotyping disease mutations was developed (Fig. 4). Clinical utility
of target enrichment, SBS sequencing, and this decision tree for geno-
typing disease mutations was assessed. SNPs in 26 samples were geno-
typed by both high-density arrays and sequencing. The distribution
of read count-based allele frequencies of 92,106 SNP calls was tri-
modal, with peaks corresponding to homozygous reference alleles,
heterozygotes, and homozygous variant alleles, as ascertained by
array hybridization (Fig. 6B). Optimal genotyping cutofis were 14
and 86% (Fig. 6B). With these cutoffs and a requirement for 20x cov-
erage and 10 reads of quality 220 to call a variant, the accuracy of
sequence-based SNP genotyping was 98.8%, sensitivity was 94.9%,
and specificity was 99.99%. The paositive predictive value (PPV) of
sequence-based SNP genotypes was 99.96% and negative predictive
value (NPV) was 98.5%, as ascertained by array hybridization. As
sequence depth increased from 0.7 to 2.7 Gb, sensitivity increased
from 93.9 to 95.6%, whereas PPV remained ~100% {(Fig. 6A). Areas
under the curve (AUCs) of the receiver operating characteristic (ROC)
for SNP calls by hybrid capture and SBS were calculated. When geno-

types in 26 samples were compared with genome-wide SNP array hy-
bridization, the AUC was 0.97 when either the number or the percent
reads calling a SNP were varied (Fig. 6, C and D). When the parameters
were combined, the AUC was 0.99. For known substitution, indel,
splicing, gross deletion, and regulatory alleles in 76 samples, sensitivity
was 100% (113 of 113 known alleles; table 57). The higher sensitivity
for detection of known mutations reflected manual curation. The 20
known indels were confirmed by PCR and Sanger sequencing. Nota-
bly, substitutions, indels, splicing mutations, and gross deletjons ac-
count for the vast majority (96%) of annotated mutations (27).
Unexpectedly, 14 of 113 literature-annotated disease mutations were
either incorrect or incomplete (table 57) (35-39). PCR and Sanger se-
quencing confirmed that the 14 variants and genotypes called by
NGS were correct. For example, sample NA07092, from a male with
X-linked recessive Lesch-Nyhan syndrome (OMIM #300322), was
characterized as a deletion of HPRT1 exon 8 by complementary DNA
(cDNA) sequencing (40), but had an explanatory splicing mutation
(intron 8, IVS8+1_4delGTAA, chrX:133460381_133460384delGTAA;
Fig. 7A). NA09545, from a male with XLR Pelizaeus-Merzbacher dis-
ease {(PMD; OMIM #312080), characterized as a substitution disease
mutation [PLPI exon 5, ¢.767C>T, P2155 (41)], was found to also fea-
ture PLP1 gene duplication [which is reported in 62% of sporadic PMD
(42); Fig. 7B]. NA02057, from a female with aspartylglucosaminuria
(OMIM #208400), characterized as a compound heterozygote, was homo-
zygous for two adjacent substitutions (AGA exon 4, c482G>A, R161Q,
chr4:178596918G>A and exon 4, c483G>C, C163S, ¢hr4:178596912G>C
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of Duchenne muscular dystraphy (OMIM
#310200, DMD exons 51 to 55 del, chrX:31702000_31555711del) by reduc-
tion In normalized aligned reads at chrX:31586112. Among 72 samples,
one {NAC4364; red diamond} was from an affected male, and another
(NA18540, a female JPT/HAN HapMap sample) was determined to camry
a deletion that extends to at least chrX:31860199 [see (E)}. (E) An undescribed
heterozygous deletion of DMD 3' exon 44-3' exon 50 (chrX:32144956-
31702228del) in NA18540 {green diamond), a JPT/HAN HapMap sample.
This deletion extends from at least chrX:31586112 to chrX:31860199 [see
{D)). Sample NAQS022 (red diamond) is the uncharacterized mother of an
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affected son with 3" exon 44-3" exon 50 del, chrX:32144956-31702228del.
Given the absence of the mutation in the mother, it likely occurred de novo
in the son, as observed in one-third of DMD patients (62). (F) Hemizygous
deletion in PLP1 exons3_4, cdel349_495de], chrX:102928207_102929424del
in one (NA13434; red diamond) of eight samples. (G) Absence of gross de-
letion CG984340 (ERCC6 exan 9, ¢.1993_2169del, 665_723del, exon 9 del,
chr10:50360915_50360739del) in 72 DNA samples. The sample in red
(NA01712) was incorrectly annotated to be a compound heterozygote with
€G984340 on the basis of cDNA sequencing.
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in 38 of 39 reads; Fig. 8), of which C163S had been shown to be the
disease mutation (43). Although one allele of NA01712, a CHT with
Cockayne syndrome type B (OMIM #133540), had been characterized
by ¢DNA analysis as a deletion of ERCCé6 exon 9 [c.1993_2169del,
p-665_723del, exon 9 del, chr10:50360915_5036073%del (44)], no de-
crease in normalized exon 9 read number was observed despite more
than 300x coverage (Fig. 5G). Instead, however, 64 of 138 NA01712
reads contained a nucleotide substitution that created a premature
stop codon (Q664X, chr10:50360741C>T). Both ERCC4 mutations
described in CHT NA03542 were absent in at least 130 aligning reads
(44). However, the current study used DNA from Epstein-Barr virus
(EBV)-transformed cell lines in which somatic hypermutation has been
noted (45). In particular, ERCC4, a DNA repair gene, is a likely can-
didate for somatic mutation. Including these results, the specificity of
sequence-based genotyping of substitution, indel, gross deletion, and
splicing disease mutations was 100% {97 of 97).

Carrier burden

The average carrier burden of severe recessive disease mutations for
severe childhood recessive diseases was assessed in 104 DNA samples.
All variants meeting the filtering criteria described above and flagged
as disease mutations in HGMD were enumerated. Seventy-four per-

cent of these, however, were accounted for by 47 substitutions each with
an incidence of 5%, of which 20 were homozygous in samples un-
affected by the corresponding disease (table S8). These were omitted.
Literature support for pathogenicity was evaluated for the remaining
variants flagged as disease mutations in HGMD. Variants were re-
tained as disease mutations if they had been shown to result in loss
of activity in a functional assay, were the only variants detected in
affected individuals and absent in controls, and/or were predicted
1o result in a premature stop codon or loss of a substantial portion
of the protein (Fig. 4). In tatal, 27% (122 of 460) of literature-cited
disease mutations were omitted, because they were adjudged to be
common polymorphisms or sequencing errors or because of a lack
of evidence of pathogenicity. New, putatively deleterious variants
(variants in severe pediatric disease genes that create premature stop
codons or coding domain frameshifts) were quantified: 26 heterozy-
gous or hemizygous new nonsense variants were identified in 104
samples (table S9). Including the Iatter, 336 variants were retained
as likely disease mutations.

The average carrier burden of severe recessive substitutions, indels,
and gross deletion disease mutations, afier exclusion of one allele in
compound heterozygotes, was 2.8 per genome (291 in 104 samples).
The carrier burden frequency distribution was unimodal with slight

right skewing (Fig. 7C). The range in
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with less than 20x coverage were excluded, Upon varying the percent reads calling the SNP, AUC was 0.97.
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We have described a screening test for
carriers of 448 severe childhood recessive
illnesses consisting of target enrichment,
NGS, and bioinformatic analyses, which
worked well in a research setting. Speci-
ficity was 99.96%, and a sensitivity of
~95% was atiained with hybrid capture
at a sequence depth of 2.5 Gb per sample.
Because enrichment failures with hybrid
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capture were reproducible, they may be amenable to rescue by indi-
vidual PCR or probe redesign. Alternatively, microdroplet PCR should
theoretically achieve a sensitivity of ~99%, albeit at higher cost (16, 47).
The test was scalable, modular, and amenable to automation, with
batches of 192 samples and a turnaround of 2 weeks. The time to first
result could be reduced substantially with microdroplet PCR and third-
generation sequencing. At high volume, the overall analytical cost of
the hybrid enrichment-based test was $378, achieving the requirement
of <$1 per test per condition and approximating that expended on treat-
ment of severe recessive childhood disorders per USS. live birth (14, 29).
Although the analytical cost will decrease as the throughput of NG5 im-
proves, test interpretation, reporting, genetic counseling, and steward-
ship of mutation databases will confer considerable additional costs.
Having established technical feasibility in a research setting, the
next phases of carrier test development will be refinement of the list
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of diseases, automation, software implementation, report develop-
ment, and, most important, validation in a realistic testing situation
featuring investigator blinding and less manual review. For example,
genes associated with severe cognitive developmental disorders may
merit inclusion. Although technical standards and guidelines have
been established for laboratory-developed genetic testing for rare dis-
orders in accredited laboratories {26), there are several challenges in
their adoption for NGS and bioinformatic-based testing of ~500 con-
ditions. For example, specific national standards for quality assurance,
quality control, test accessioning and reporting, and proficiency evalu-
ation do not currently exist. Addressing crucial issues such as specific-
ity and false positives is complex when hundreds of genes are being
sequenced simultaneously. For certain diseases, such as cystic fibrosis,
reference sample panels and metrics have been established. For dis-
eases without such materials, it is prudent to test as many samples
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Fig. 7. Disease mutations and estimated carrier burden in 104 DNA sam-
ples. (A} Sample NAG7092, from an affected male with X-linked recessive
Lesch-Nyhan syndrome (OMIM #300322), had been characterized as a deletion
of HPRT1 exon 8 by <DNA sequencing (79), but has an explanatory splicing
mutation (intron 8, IVS8+1_4delGTAA, chrX:133460381_133460384delGTAA).
{B) Sample NAD9545, from an affected male with Xinked recessive Pelizaeus-
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2274 "

1 104
Merzbacher disease {PMD; OMIM #312080), characterized as a substitution
disease mutation [PLP1 exon 5, c.767C>T, P215S (20)], also feawured PLP1
gene duplication [which is reported in 62% of sporadic PMD (21)). (C}
Distribution of camier burden of severe pediatric diseases among 104 DNA
samples. (D} Ward hierarchical dlustering of 227 severe pediatric disease mu-
tations in 104 DNA samples,

DNA Samples
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containing known mutations as possible. In setting up and validating
the screen, it would also be necessary to test examples of all classes of
mutations and situations that are anticipated to be potentially proble-
matic, such as mutations within high GC content regions, simple
sequence repeats, and repetitive elements.

The ethical, legal, and social implications of comprehensive carrier
testing warrant much discussion. These issues, in turn, are influenced
by the scope and setting in which testing is proposed. The ideal age for
recessive disease screening is in early adulthood and before pregnancy
(48, 49). One possibility would be voluntary community-based popu-
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lation testing. This would have an advantage over testing in a hospital
setting, where information about carrier testing often is communi-
cated during pregnancy or after the birth of an affected child (50).
Community-based carrier testing has had high uptake, without appar-
ent stigma or discrimination and with substantial reductions in the
frequencies of tested disorders (3, 48, 49, 51-54). Afier stakeholder dis-
cussions, the cost-effectiveness and clinical utility of offering community-
based carrier testing would require detailed assessment, Examination of
the results of existing population-based carrier screening programs for
TSD and cystic fibrosis could provide templates for such analyses.

Rapid adoption of comprehensive
carrier testing is likely by in vitro fertil-
ization clinics, where screening of sperm
and oocyte donors has high clinical utility,
lower counseling burden, and small in-
cremental cost (55). Early adoption is also
likely in medical genetics clinics, where
counseling resources already exist, to screen
individuals with a family history of inherited
disease. Although the data reported herein
are preliminary, the apparent random dis-
tribution of mutations in individuals argues
against screening different populations for
different diseases. The most significant
gagcanged 1 hurdles to implementing comprehensive
(NRRRNRRY] carrier screening will be facile interpreta-
tion of results, reporting in a manner com-
prehensible by physicians and patients,
education of the public of the benefits and
limitations of screening, and provision of
genetic counselors.

Currently, a two-stage approach is
used for preconception carrier screening
of couples, with confirmatory testing of
all positive results. However, this has
been in a setting of testing individual
genes for specific mutations where posi-
tive results are rare. The requirement for
at least 10 high-quality reads to substan-
tiate a variant call resulted in a specificity
of 99.96% for single-nucleotide substitu-

50

50
(RERRERRT

Query: L REA T EACACCCTECRA AT SO
IIIIIIIIIIIIIIHII!IIIIIIIIIHHI
Sbjec: 178596873
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Fig. 8. Five reads from NA202057 showing AGA exon 4, c488G>C, C1635, chr4:178596912G>C and
exon 4, c482G>A, R161Q, chr4:178596918G>A (biack arrows). One hundred and ninety-three of 400
reads contained these substitution disease mutations (CM910010 and CM910011). The top lines of
doublets are lllumina GAllx 50-nt reads. The bottom lines are NCBI reference genome, build 363,
Colors represent quality (Q) scores of each nucleotide: red, >30; orange, 20 to 29; green, 10 to 19.

Reads aligned uniquely to these coordinates.
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tions (which is the limit of accuracy for
the gold standard method used) and
100% for about 200 known mutations
and new indels in our screening method.
it appeared, therefore, that confirmatory
testing of all single-nucleotide substitu-
tions and indels was unnecessary. Qbvi-
ously, inclusion of controls in each test
run and randem sample retesting will
be required. Experience with polynucle-
otide indels, copy number variants, gross
insertions and deletions, and complex re-
arrangements is as yet insufficient to draw
firm conclusions. However, detection of
perfect alignments to mutant reference
sequences appeared to be robust for iden-
tification of gross insertions and deletions.

I I I (RERREE|
amatgtgtgcataccotccaataatttggetggraaticogageaagora 179596928
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We noted, however, that identification of larger polynucleotide indels
was influenced in some sequences by the particular alignment seed,
suggesting that additional refinement of alignment parameters is
needed.

We found an unexpectedly high proportion of literature-annotated
disease mutations that were incorrect, incomplete, or common poly-
morphisms. Differentiation of common polymorphisms from disease
mutations requires genotyping a large number of unaffected individ-
uals. Severe, orphan disease mutations should be uncommon (<1%
incidence} and should not be found in the homozygous state in un-
affected individuals. Unexpectedly, we found that 74% of “disease mu-
tation” calls were accounted for by substitutions with incidences of
25%, of which almost one-half were homozygous in samples unaffected
by the corresponding disease. Also unexpected was the finding that 14 of
113 literature-annotated disease mutations were incorrect. Thus, for
many recessive diseases, HGMD, dbSNP, OMIM, and the literature are
insufficient arbiters of whether variants are disease mutations, We
have shown NGS of samples from affected individuals to be a powerful
tnethod for error correction: More than three-quarters of errors in mu-
tation identification were Sanger sequencing interpretation errors or
incorrect imputation of genomic mutations from cDNA sequencing.
Key advantages of NGS are clonal derivation {facilitating unambiguous
detection of heterozygous and indel variants), maintenance of phase
information (allowing haplotype derivation for adjacent variants),
and highly redundant coverage (resulting in extremely low consen-
sus error rates). Thus, although we have shown that it is technically
feasible to undertake comprehensive analysis of recessive gene se-
quences, sequencing of many unaffected and affected samples will
be required to establish an authoritative disease mutation database.
Specifically, current reference resources contain common poly-
morphisms that are annotated as disease mutations and erroneous
disease mutations. Without reference database improvements, the
clinical utility of comprehensive carrier testing will be limited. Aside
from nonsense mutations and premature stop codons in known dis-
ease genes and the study of affected individuals, additional bioinfor-
matic approaches will be needed to distinguish rare benign variants
from pathogenic variants: Amino acid substitution characteristics such
as physicochemical and evolutionary conservation and location
(where tertiary structure is known) are useful but not definitive. For
many rare variants, functional assays will need 1o be developed to
assess pathogenicity rigorously, Establishment of an authoritative
database of disease mutations is clearly needed and represents a nas-
cent bottleneck in progress toward prevention, diagnosis, and treat-
ment of recessive diseases. In the interimn, clinical interpretation of
the functional importance or pathogenicity of variants will be
challenging for many recessive diseases.

A first estimate of the average carrier burden of disease mutations
{substitutions, indels, and gross deletions) causing severe childhood
recessive diseases was determined: In 104 unrelated individuals, it was
2.8 per genome. Several qualifications of this burden estimate should
be noted. First, as discussed, an adequate compilation of pathegenic
mutations does not currently exist, and strong evidence of pathogenicity
was absent for some of the variants referred to as disease mutations.
Second, the burden estimate excluded new, rare, missense variants of
unknown significance (VUSs), some of which are likely to be patho-
genic. The burden of nonconservative, nonsynonymous, uncommon
(<5% incidence) VUS was ~11 per sample. Additional strategies are
needed to triage these variants. Third, many individuals in our cohort
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were affected by one of these diseases. Although a correction was
made for compound heterozygote and homozygote alleles, the burden
estimate did not correct for other potential selection biases. Fourth, we
did not assess gross deletions or other copy number variants beyond
limited CNV array hybridization and examination of coverage changes
in a small number of known deletions. Nevertheless, a burden of 2.3
per genome agreed with theoretical estimates of reproductive lethal
allele burden (56). It also concurred with severe childhood recessive
carrier burdens that we obtained by analyzing published individual
genomes [2 substitution disease mutations in the Quake genome
and a monozygotic twin pair (21, 57), 5 each in the YH and Watson ge-
nomes (58, 59), 4 in the NA07022 genome (60, 61), and 10 in the AK1
genome (28)]. The range in carrier burden was surprisingly narrow {zero
to seven per genome). Given the large variations in SNP burden and
incidence of individual disease alleles among populations, it will be of
great interest to evaluate variation in the burden of severe recessive
disease mutations ameng human populations and how this has been
influenced by population bottlenecks.

Finally, the technology platform described herein is agnostic with
regard to target genes or clinical setting. A variety of medical applica-
tions for this technology exist beyond use in preconception carrier
screening. For example, comprehensive newborn screening for treat-
able or preventable Mendelian diseases would allow early diagnosis
and institution of treatment while neonates are asymptomatic. Early
treatment can have a profound impact on the clinical severity of
conditions and could provide a framework for centralized assessment
of investigational new treatments before organ failure. In some cases,
such as Duarte variant galactosemia, molecular testing would be supe-
rior to conventional biochemical testing. Organ or symptom menu-
based diagnostic testing, with masking of nonselected conditions,
is anticipated to assist clinical geneticists and pediatric neurologists,
because current practice often involves costly, sequential testing of
numerous candidate genes. Given impending identification of new
disease genes by exome and genome resequencing, the number of dis-
ease genes is likely to increase substantially over the next several years,
requiring incremental expansion of the target gene sets.

In summary, a technology platform for comprehensive pre-
conception carrier screening for 448 recessive childhood diseases is
described. Combining this technology with genetic counseling could
reduce the incidence of severe recessive pediatric diseases and may
help to expedite diagnosis of these disorders in newborns.

MATERIALS AND METHODS

Disease selection

Criteria for disease inclusion for preconception screening were broadly
based on those for expansion of newborn screening, but with omission
of treatment criteria (14). Thus, very broad coverage of severe child-
hood diseases and mutations was sought to maximize cost-benefit,
potential reduction in disease incidence, and adoption. A Perl parser
identified severe childhood recessive disorders with known malecular
basis in OMIM (8). Database and literature searches and expert re-
views were performed on resultant diseases (8, 27, 28). Six diseases
with extreme locus heterogeneity were omitted (OMIM #209900,
#209950, Fanconi anemia, #256000, #266510, #214100). Diseases were
included if mutations caused severe illness in a proportion of affected
children and despite variable inheritance, mitochondrial mutations, or
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low incidence. Mental retardation and mitochondrial genes were excluded.
Four hundred and thirty-seven genes, representing 507 recessive dis-
cases, met these criteria, of which 448 diseases were severe (table 53).

DNA samples

Target enrichment was performed with 104 DNA samples obtained
from the Coriell Institute (Camden, NJ} (table 57). Seventy-six of these
were known to be carriers or affected by 37 severe, childhood recessive
disorders. The latter samples contained 120 known disease mutations
in 34 genes (63 substitutions, 20 indels, 13 gross deletions, 19 splicing,
2 regulatory, and 3 complex disease mutations). They also represented
homozygous, heterozygous, compound heterozygous, and hemizygous
disease mutation states. Twenty-six samples were well characterized,
from “normal” individuals, and two had previously undergone ge-
nome sequencing (21).

Target enrichment and SBS
For Mlumina GAIlx SBS, 3 ug of DNA was sonicated by Covaris 52 10
~250 nt with 20% duty cycle, 5 intensity, and 200 cycles per burst for
180 s. For lllumina HiSeq SBS, shearing to ~150 nt was by 10% duty
cycle, 5 intensity, and 200 cycles per burst for 660 s. Bar-coded se-
quencing libraries were made per the manufacturer’s protocols. After
adaptor ligation, Illumina libraries were prepared with AMPure bead
(Beckman Coulter) rather than with gel purification. Library quality
was assessed by optical density and electrophoresis (Agilent 2100},

SureSelect enrichment of 6-, 8-, or 12-plex pooled libraries was
per Agilent protocols (15}, with 100 ng of custom bait library,
blocking oligonucteotides specific for paired-end sequencing libraries
and 60-hour hybridization. Biotinylated RNA library hybrids were
recovered with streptavidin beads. Enrichment was assessed by quan-
titative PCR (Life Technologjes; CLIN3, exon 15, Hs00041388_cn; HPRT],
exon 9, Hs02699975_cn; LYST, exon 5, Hs02929596_cn; PLP1, exon 4,
Hs01638246_cn) and a nontargeted locus (chrX: 77082157, Hsl15637993_cn)
before and after enrichment.

RainDance RDT1000 target enrichment was as described and used
a custom primer library {16, 46): Genomic DNA samples were frag-
mented by nebulization to 2 to 4 kb and 1 pg mixed with all PCR
reagents but primers. Microdroplets containing three primer pairs were
fused with PCR reagent droplets and amplified. Afier emulsion breaking
and purification by MinElute column (Qiagen), amplicons were con-
catenated overnight at 16°C and sequencing libraries were prepared. Se-
quencing was performed on Ilumina GAIlx and HiSeq2000 instruments
per the manufacturer’s protocols, as described (20, 21).

Hybrid capture and SBL

DNA (3 pg) was sheared by Covaris to ~150 nt with 10% duty cycle, 5
intensity, and 100 cycles per burst for 60 s. Bar-coded fragment se-
quencing libraries were made with Life Technologies pratocols and
reagents. Tagman quantitative PCR was used to assess each library,
and an equimolar six-plex pool was produced for enrichment with
Agilent SureSelect and a modified protocol. Before enrichment, the
six-plex pool was single-stranded. Furthermore, 1.2 pg of pooled
DNA with 5 pl (100 ng) of custom baits was used for enrichment,
with blocking cligonucleatides specific for SOLID} sequencing libraries
and 24-hour hybridization. This was the first targeted capture of a
multiplex library for SOLIiD sequencing, and this protocol has not been
subsequently pursued. Alternative methods have been demonstrated
to reduce the noise associated with bar coding and enrichment. Se-
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quencing was performed on a SOLiD 3 instrument with one quadrant
on a single sequencing slide, generating singleton 50-mer reads.

Sequence analysis

The bioinformatic decision tree for detecting and genotyping disease
mutations was predicated on experience with detection and genotyping
of variants in next-generation genome and chromosome sequences
(20, 21, 33, 34) (Fig. 4). Briefly, SBS sequences were aligned to the
National Center for Biotechnology Information {NCBI} reference
human genome sequence {version 36.3) with GSNAP and scored by
rewarding identities (+1) and penalizing mismatches (1) and indels
[-1-log(indel = length)]. Alignments were retained if covering >95%
of the read and scoring >78% of maximum. Variants were detected with
Alpheus with stringent flters (>14% and >10 reads calling variants and
average quality score >20). Allele frequencies of 14 to 86% were desig-
nated heterozygous and >86% homozygous. Reference genotypes of
SNPs and CNV's mapping within targets were obtained with Illumina
Omnil-Quad arrays and GenomeStudio 2010.1. Indel genotypes were
confirmed by genomic PCR of <600-bp flanking variants and Sanger
sequencing,

SBL sequence data analysis was performed with BioScope v1.2. Fifty
nucleotide reads were aligned to NCBI genome build 36.3 with a seed
and extend approach {max-mapping). A 25-nt seed with up to two
mismatches is first aligned to the reference. Extension can proceed
in both directions, depending on the footprint of the seed within
the read. During extension, each base match receives a score of +1,
whereas mismatches get a default score of 2. The alignment with
the highest mapping quality value is chosen as the primary alignment.
If two or more alignments have the same score, then one of them is
randomly chosen as the primary alignment. SNPs were called with the
BioScope diBayes algorithm at medium stringency setting (61). diBayes
is a Bayesian algorithm that incorporates position and probe errors, as
well as color quality value information for SNP calling. Reads with
mapping quality of <8 were discarded by diBayes. A position must have
at deast 2x or 3x coverage to call a homozygous or heterozygous SNP,
respectively. The BioScope small indel pipeline was used with default
settings and calls insertions of size <3 nt and deletions of size <11 nt.
In comparisons with SBS, SNP and indel calls were further restricted to
positions where at least 4 or 10 reads called a variant.

Indel confirmation

PCR primers were designed to amplify 100 to 300 nt upstream and
downstream of each variant or indel with PrimerQuest (Integrated
DNA Technologies). Targeted regions were amplified from 100 ng of
genomic DNA, and resultant PCR amplicons were analyzed for pre-
dicted size by LCGX (Caliper Life Sciences). Amplicons of appropriate
size were Sanger-sequenced in both the forward and the reverse direc-
tions with the same primers used for PCR amplification. Analysis was
performed with the Mutation Surveyor (SoftGenetics) software package.

SUPPLEMENTARY MATERIJAL
www sclenc Imedicine.org/cgl/c Hull’3/65/65m4/DCT

Fig. 51 One end of five reads from NADM712 showing ERCCE exon 17, ¢ 3536delA. Y1179
chr10:50348476delA.

Fig, 52, One end of five reads from NA20383 showing CLN3 exon 11, c.1020G>T, E295%,
chrl16:28401322G>T (black arrowl,

Fig. 53. One end of five reads from NA16643 showing HBB exon 2, £.306G>C, E1020,
chr11:5204392G>C {black arrow),
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Table 51. Four hundred and forty-eight severe pediatric recessive diseases, encompassing 437

genes, that met criterla for carrier screening,

Table 52. Sequences and genome coordinates of 29,891 Agilent SureSelect 120-mer RNA baits

for hybrid capture of 7616 {99.7%) of 7717 segments of 437 genes causing severe recessive

pediatric disorders.

Table 53. Custom Agilent SureSelect ANA baits for hybrid capture of 11 gross deletion Dis

with defined boundaries.

Table S4. Repeat content of 55 exons {5773 nt, 46.27%) failing RNA bait design due to repetitive

sequentes.

Table S5. Sequences and genome coordinates of 10,280 primer pairs for microdroplet PCR

{RainDance) of 7717 segments of 437 genes causing severe recessive pediatric disorders,

Table 56. Coordinates, genes, and GC content of 40 exons with recurrent coverage <3x.

Table 57 Confirmed and conected disease mutations (DMs] in 104 DNA samples, together

with enrichment technologies and sequencing platforms used to characterize them.

Table SA. Varlants reported In HGMD to be disease mutations that occumred with Inckdence

>5% in 104 samples by target enrichment and second-generation sequencing or that were
d to be h ygous In unaffected samples, indicative that they were polymarphisms.

Table 59. Severe recessive pediatric disease-causing mutations (DMs} Identified In 104 samples

by target enrichment and second-generation sequencing.
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SUNDHEDS-
ELDREMINISTERIET

Til alle pa vedlagte liste

Haring over udkast til forslag til Lov om @&ndring af l&2gemid-
delloven og vevsloven

Hermed fremsendes i hering vedlagte udkast til forslag til Lov om &ndring af [z2ge-
middelloven og vavsloven.

Ministeriet skal anmode om at modtage eventuelle bemarkninger til lovudkastet se-
nest den 2. september 2016.

Bemarkningerne bedes sendt til ministeriets Center for psykiatri og la2gemiddelpoli-

tik til psykmed@sum.dk med kopi til hbj@sum.dk og crv@sum . dk.

Eventuelle spgrgsmal til forslag om legemiddelloven kan rettes til undertegnede pa

7226 9507 og til forslag om vaevsloven til Camilla Rosengaard Villumsen pd 72269521,

Interessentmpde
Som et led | hgringen afholder Leagemiddelstyrelsen og ministeriet et interessent-
mede med orientering om de nye sikkerhedskrav til l=gemiddelemballage.

P4 mpdet vil medarbejdere fra Leegemiddelstyralsen og Lif informere nzrmere for de
nye krav, og der vil vaare lejlighed til at stille spargsmal.

Mpdet holdes mandag den 29. august 2016 kl. 14-16 | L=gemiddelstyrelsen, Axel
Heldes Gade 1, 2300 Kbh. .

Alle haringsparter er velkomne til at deltage | modet.
Tilmelding til mgdet bedes venligst ske til hbj@sum. dk senest den 27. august.

Lovforslaget formdl ag baggrund
Formalet med forslag til 2ndring af legemiddeloven og vavsloven er at styrke pati-
entsikkerheden ved at sikre god sporbarhed.

Forslaget til @ndring af laegemiddelloven har til formal at gennemfpre EU-lovgivning,
som skal forhindre, at der kommer forfalskede l2gemidler ind i den lovlige forsy-
ningsk=de for l=gemidler. Indfgrelse af sikkerhedskrav tit lzgemidlers emballage
skal getre det muligt at identificere og kontrollere de enkelte produkters 2gthed.

I de senere ar er der inden for EU set en gget forekomst af l=gemidler med forfalsket
indhold eller identitet. For at forebygge denne sundhedsrisici indfgrte Europa-Parla-
mentets og Radets direktiv 2011/62/EU om forfalskede |zgemidler flere skarpede
krav til rdvarer og l=gemiddeldistribution. Hovedparten af disse krav blev indfart |
dansk ret ved @ndringer i l=gemiddelloven fra 1. januar 2013. Direktivets bestem-
melser om sikkerhedskrav til lgemidlers emballage kan imidlertid farst gennemfg-
res ny, idet de har afventet fastsattelse af supplerende regler om stkkerhedselemen-
ter i Kommissionens delegerede forordning (EU} 2016/161 fra 2. oktober 2015. {For-
ordningen vedlagges).

Holbergsgads 6
DK-1057 Kebenhavn K

T +45 7226 5000
F +45 7226 9001
M sum@sum.dk
W sum.dk

Dato: 14. juli 2016
Enhed: Psykmed
Sagsbeh.: hbj/crv
Sagsnr.: 1605951
Dok, nr.: 118918

| Kommenterede [051]: Dette forstag, vad angar vaevsioven,
alene vil forringe patientsikkerheden, og desuden vil det forringe




Forslaget til =ndring af vaevsioven har til formél at gge mulighederne for indberet-
ning og opsporing af alvorlige ugnskede handelser ved brug af humane vav og cel- .

ler, herunder donorsaed. Derfor forestas indfgrt skaerpede distributionskrav og kon- | Kommenterede [052]: Hvad menes med "muligheden®? Der er
trolforanstaltninger. allerede fuldstzndige kare regler for indberetning og opsporing af
! alvorlige uanskede handelser, men vi har dog aldrig, ud af over
100.000 sager, haft en eneste. Hvorl ligger “gevinsten” ved denne
Baggrunden for forslaget til 2ndring af vavsloven er udviklingen inden for fertilitets- =ndring? Der er fort bavis for, at disse azndringer alene vH forringe

behandling, srligt det danske salg af donorszd til privatpersoner i EU og tredje- sporbarheden, men | s@rdeleshed forringe potfentsikkerheden, for
tande til b d hi . S N deri d det erikke et spargsmal om at sikre sporbarhed, nir patienterne slet
ande til brug ved hjemmeinsemination. Det er regeringens vurdering, at den nuvae- ikke har adgang til behandling hos Iokale sundhedspersoner.

rende regulering i vaavsloven ikke i tilstraekkelig grad sikrer sporbarheden af vaev og — =4

celler i alle faser fra danation til behandling.

o

Lovforslagets hovedpunkter

Lovforslaget om fazgemiddelfoven skal sammen med forordningen om sikkerhedsele-
menter udggre en ny regulering af sikkerhedskrav til forebyggelse af l@gemiddelfor-
falskning. Med lovforslaget er det hensigten at gennemfgre krav i direktivet om for-
falskede leegemidler om sikring af lzegemidlers ydre emballage. Der foreslas indfert to
former for sikkerhedselementer. Den ene er en todimensional stregkode, som enty-
digt skal kunne identificere den enkelte lzzgemiddelpakning. Den anden er en sarlig
anordning, der skal bruges til kontrol af, om en pakning har vaeret brudt.

Sikkerhedselementer skal som hovedregel pdfares alle receptpligtige lagemidler til
mennesker undtagen radioaktive l&gemidler. Ud fra en konkret vurdering af risikoen
for forfalskning kan nogle receptpligtige l2gemidler dog fritages, og visse handkobs-
lzgemidler omfattes af sikkerhedskravene.

Desuden foreslas, at legemiddelvirksomheder skal etablere et datalagringssystem
med oplysninger om |lagemidler forsynet med sikkerhedselementer. Med systemet,
der skal besta af nationale og falles datalagre inden for EU, bliver det muligt at kon-
trollere =gtheden af alle lzgemidler med sikkerhedselementer. Lovforstaget indehol-
der ogsa hjemmel til at udvide anvendelsesomridet for emballagesikring til at om-
fatte ethvert receptpligtigt efler tilskudsberettiget 2gemiddel. Hjemlen vil kunne ud-
nyttes, safremt en udvidelse senere bliver relevant af hensyn til patientsikkerheden.

;r Kommenterede [0S3]: De anfgrte @ndringer vil lkke hejne pa-
| tlentsikkerheden, men kraftigt forringe den. Kvaliteten af human

| vaev o celler er umndret ved denne mndring, idet kvalitetan er den
Lovforslaget om vavsioven har overordnet til formal at hgjne patientsikkerheden gen- samme, uanset om saden benyttes af en sundhedsperson, eller reci- |
nem indfgrelse af foranstaltninger til at sikre kvaliteten af humane vav og celler, der | pienten sely ved sakaldt hiemmeinsemination. J
anvendes i behandlingen af mennesker. Forslaget indeholder to hovedandringer og Kommenterede [0S4]: Der har aidrig vaeret nogen titfaelde af

h ver mindr : . . alvorlige usnskede handelser ved anvendelse af donorsaed § fertili-
erudover mindre ndringer af mere ordensmaessig eller lovteknisk karakter tetsbehaniig oy A Tre LR NEAE 2 NI an s Al e der

sviert at se, hvad er formalet er?

Det drejer sig for det fgrste om en indfgrelse af skarpede distributionskrav for vaevs- Hvis distribution ikke mé g direkte til reciptenten, men skal over en
centre. Her er sigtet at cka ndlag f r ks sundhedsperson, vil sporbarheden gd tabt | mange tiifzlde, og der-
e. He gtet at skabe grundlag for sterre sikkerhed for indberetning af nedven T T e e b T s M T Y o
dige oplysninger om alvorlige ugnskede hzendelser ved anvendelse af donorsaed til fer- pienten stet ikke har dette valg, for | de Reste tilfmide valger de
tilitetsbehandling. Det foreslas gennemfart ved at indfgre serlige distributionskrav, hjemmeinsemination, fordi de er lesbiske aller enlige og derfor ikke
s har adgang til behandiing hos sundhedsperson. Huls Danmark tvin-
v r
sadan at vav og celler, herunder sadstra, fortsat kan udvaiges af og s=liges ti private ger disse regler igennem, er det til skade for sporbarhed og patient-
kebere, men at disse i stedet for distribution direkte til keberen, leveres via registre- sikkerhad, og det vil desuden skade danske interesser, danske vaer-
rede vavscentre, autoriserede sundhedspersoner eller lignende. dler, og endelig er det udelukkende et EU krav, som slet ikke er rele-
vant for Danmark, for der findes si at sige kke hjemmeinsemination
) Danmark.

Samtidig foreslas det, at vaevscentrene forpligtas til i en vis udstrazkning at treffe for-

anstaltninger, der sikrer overensstemmelse mellem angivet og faktisk identitet pa de Kommenterede [55]: Det er ikke § praksis muligt at sikre dette

i de +B0 lande, vi leverer til. Det naevnte vasvscenterregister er totalt

madtagende vavscentre eller sundhedspersoner, f.eks. ved opslag i EU's vaevscenter- mangetfuldt, Vi er der lkke engang selv, selvom vi har haft Heens si-
register, i de relevante myndigheders autorisationsregistre eller andre kontrolforan- den 2007, Hvad angar andre sundhedspersoner, vil det gare proces-
staltninger. sen meget tung, hvis Ikke umulig, og da der oftest er tale om ha-

]

stende bestillinger pga. aeglasning, vil det ikke vasre muligt at op-
fylde dette krav i ret mange titfalde.




For det andet flyttes de galdende regler | vaevsbekendtgarelsen om karant=znering
og permanent blokering af humane vav og celler til vaevsloven, Formalet med flytnin-
gen er at skabe en stgrre sikkerhed for, at oplysninger om alvorlige ugnskede han-
delser i npdvendigt omfang medfgrer en karantzne eller permanent blokering af de
bergrte vav og celler. Dermed opnas en stgrre sikkerhed for modtagerne af vaevet og
cellerne, indtil vaevscentret kan dokumentere, at vaev og celler igen overholder kvali-
tetskravene.

Herved bliver det muligt for Styrelsen for Patientsikkerhed at a2ndre, suspendere eller
tilbagekalde en vavstilladelse, sdfremt de foresidede bestemmelser om distributions-
krav samt om karantane og permanent blokering ikke overholdes.

Herudover faretages en raekke praeciseringer og konsekvensrettelser i veevsloven,
herunder af lovens definitioner.

Lovforslagets gkonomiske konsekvenser

En vedtagelse af lovforslagets bestemmelser om sikkerhedsforanstaltninger skennes
at medfgre ekstra udgifter for l=gemiddelvirksomheder til etablering af sikkerheds-
elementer og udvikling og drift af datalagringssystemet. For Leegemiddelstyrelsen vil
der isaer vaere ggede udgifter til kontrol af datatagringssystemet, som forventes dak-
ket af gebyrer fra virksomhederne.

De foresldede andringer af vaavsloven vurderes at have mindre pkonomiske og admi-
nistrative konsekvenser for en meget begranset del af vaevscentrene (s=dbankerne),
fordi de | et vist omfang ma forventes permanent at begranse den del af sdbanker-
nes virksomhed, der vedrgrer salg af szd til lesbiske kvinder og enlige madre i andre
EU-lande og tredjelande, hvis nationale regler forhindrer fertilitetsbehandling | hjem-
landet, Det vil dog fortsat vaare muligt at distribuere til vievscentre og sundhedsper-
soner m.v., ligesom den bergrte persongruppe vil have mulighed for at rejse tit andre
lande, eksempelvis Danmark, og modtage fertilitetsbehandling efter behandlingslan-
dets nationale regler.

Lovforslagets ikrafttraaden

Forordningen om sikkerhedselementer finder anvendelse fra den 9. februar 2019, og
det foreslds derfor, at ®ndringerne af lzzgemiddelioven traeder i kraft pd samme tids-
punkt. Det foreslas dog samtidig, at enkelte bemyndigelser til henholdsvis Laagemid-
delstyrelsen og ministeriet til at udstede narmere regler trieder | kraft den 1. juli
2017. Hermed kan bekendtggrelser tilpasses, s den nye samlede regulering er pa
plads, nar sikkerhedselementer og datalagringssystem skal fungere fra 2019,

Det forestas, at &ndringerne af vavsloven trader i kraft 1. juli 2017. Dog foreslas
ikrafttraeden af forslaget om distribution af humane vav og celler inden for EU/E@S
og af forslaget om eksport af humane vav og celler til tredjelande henholdsvis den 1.
juni 2018 og 1. juli 2018, sAdan at s2dbankerne gives tilstraekkelig tid til at tilpasse
deres farretning.

Proces

Lovforslaget ventes fremsat i Folketinget i november 2016,

Med venlig hilsen
Hanne Bonne Jgrgensen

Kommenterede [056]: Der findes ikke | praksis permanent blo-
kering sted af kensceller. Dat er en misforstielse, som ber rettes op. |
| evrigt har der aldrig vaeret tale om ugnskede hzendelser. Der me-

nes nok ugnskeds bivirkninger, men det er forkert at tro, at de skulle
kunne undgas. Tvaertimod vil de altid vaere tilstede ved konsceller, 54 |
rigeligt endda. Vi ved blot Ikke hvilke, og vi ensker heller ikke at vide
det, for 53 ville der ikke varre nogle konscelledonorer tilbage. Det e

: derfor lkke muligt at forpge sikkerheden ad denne ve).

| Kommenterede [057]: 54 lange det tkke er fuldstandig Klart,

i densbaseret grundlag og udelukkende | form af bader.

hvad der menes, og sA lange det ikke er muligt at opfylde lovens
krav, og s8 lzenge det ikke er blevet klart, at ugnskede bivirkninger
per definition lkke kan omfatte gensygdomme | kensceller, og s3
lzenge det ikke er klart, at genatiske sygdomme hos bern ikke kan
viere ugnskede bivirkninger, og 54 l2nge der generelt hersker mis-
forstdelser | lovgivningen | Danmark, som der ger, m3 vi p3 det kraf-
tigste advare mod at indfere sddanne stramninger, Det er lkke mu
ligt for et vaevscenter at stoppe sine aktiviteter, f.eks. ved at en li-
cens inddrages, s4 lidt som det er muligt for et menneske at stoppe
med at traekke vejret. Det ville samtidig tage patienter | hele verden
som gidsler og lamme hele fertilitetsbranchen. Det betyder, at intet
fornuftigt vaevscenter vl turde lgge sin eksistens | Danmark frem-
over.

Hvis der skal sanktioneres, bar det vaere p3 et velbegrundet og evi-

— el

| direkte til recipienten. Nogle af de bergrte persongrupper vil have
| mulighed for at rejse til andre lande, f.eks. Danmark, men det sken-

| direkte imod patientsikkerhed.

Kommenterede [O$8]: Det er forkert. Det vil have altoverve-
jende gkonomiske konsekvenser for disse, og da der netop er be-
handlingsforbud i disse Jande, kan der ikke leveres tit vaevscantre og
sundhedspersoner | disse lande. Det er praecis derfor, at der leveres

nes hpjst at vere 5%. De 95% er henvist til “det grd marked®, hvilket
er vautoriserede leverandgrer af saed, hvilket har alvoriige
sundhedsm:zssige, juridiske og sociale konsekvenser, og derfor er

Kommenterede [0S9]: Det vil ikke vasre muligt at tilpasse for-
retningen til disse forhold —uanset tilpasningsperioden er flere ar.

Det vil godt og grundigt flerne sedbankerne, som vi kenderdem| |
dag, fra Danmark, og det hj=lper ingen.
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UDKAST

Forslag
til
Lov om zendring af leegemiddelloven og vevsloven
{Sikkerhedskrav til lzgemidlers emballage og oget sikkerhed ved distribution og
cksport af humane vav og celler mv.)

I lzgemiddelloven, jT lovbekendtgorelse nr 506 af 20. april 2013, som ®&ndret ved § 1 i lov
nr. 518 af 26 may 2014, § 2 ilov nr 342 af 29 april 2015, § 36 i lov nr. 426 af 18 maj
2016 og § 38 i lov nr. 620 af 8. juni 2016, foretages folgende xndringer

1. Ifodnote til lovens titel indsxttes: "Detaljerede regler for sikkerhedselementer til lege-
midler til mennesker fremgdr af Kemmissionens Delegerede Forordning (EU) 20167161
of 2. oktober 2015 om supplerende regler til Europa-Parlamentets og Ridets direktiv
2001/83/EF i form af de nmrmere regler for sikkerhedseiementerne pd humanmedicin-
ske legemidlers emballoge.”

2, Efter § 74, stk 2, inds®ltes som nyt ar.: »4) kegemidlet ikke er forsynet med sikker-
hedselementer i overensstemmelse med § 59 a ellerden i § 59 a, stk 5, nzvnle delepe-
rede forordninge

3. Efler § 42 a indsxties som ny
»§ 42 b. Lrgemiddelstyrelsen underretter Kommissionen om ikke-recepipligtige lzge-
midler ul mennesker, for hvilke styrelsen vurderer, der er en risiko for forfalskning. La-
gemiddelstyrelsen kan desuden oplyse Kommtssionen om receptpligtige kegemudler, for
hvilke styrelsen vurderer, der ikke er en risiko for forfalskning. «

4. 1§44, stk 2, indszlies som nyt nr. 6

»6) Virksomheder, der opretier og forvalier datalagringssystemer som nxevnt i § 59 b,
stk 1, og til datalngringssystemerne og deres lokaliteter «

5. loverskrifien tl kapitel 6 indsxttes efter sMerkmingn: », sikkerhedselementers

6, Efter § 59 indsxttes
»§ 59 a. Sikkerhedselementer pd lzgemidler u) mennesker bestdr af en entydig identifi-
kator, der gor det muligt at kontrollere lzgemidlets wpthed o identificere individuelle
pakninger, og en anbrudsanordning, der gor det muligt ot kontrollere om legemidlets
emballage har veret brudt
Stk. 2. Fremstillere af receptpliguge legenndler ul mennesker skal forsyne lzgemid-
leme med sikkerhedselementer. Dette gazlder ikke for radioaktive lzgemidler ul menne-
sker. Dog m receptpligtige legemidler il mennesker, som er omfattet af bilag 1 til den
delegerede forordning. der er nevnt i stk 5, ikke forsynes med sikkerhedselementer



Stk. 3. Fremstillere af ikke-recepipligtige legemidler til mennesker mi ikke forsyne lx-
gemtdleme med sikkerhedselementer. Dog skal fremstillere af ikke-receptpliptige iage-
midler il mennesker, som er omfattet af bilag 11 til den delegerede forordning, der er
nieval L stk. 5, forsyne lzgemidlerne med sikkerhedselementer

Stk. 4, Leepemiddelstyrelsen kan med henblik pd tilskud og lzgemiddelovervigning
fastseite regler om anvendelse of den entydige identifikator for ethven lzgemiddel til
mennesker, der er tilskudsberettiget eller receptpligtigt. Med henbhk pA patientsikkerhe-
den kan styrelsen fastsite regler om anvendelse af’ en anbrudsanordning for ethvert lz-
gemiddel til mennesker

Stk 5. Sundheds- og AEldreministeriet kan udstede nzrmere repler til understouelse af
den entydige identifikators formal og funktion, herunder 1l understoutelse af formdlet
med datalagringssystemets oprettelse og funktion.

§ 59 b, Fremstillere af liegemidler og indehavere af markedsforingstilladelser til lege-
midler, der er fersynet med sikkerhedselementer, skal opretie, forvalie og tilgmngelig-
potes et datalagringssystem.
Stk 2. Legemiddelstyrelsen skal have direkie adgang til det i stk. 1, nevnte datalag-
ningssystem og oplysningemne heri Legemiddelstyrelsen kan anvende oplysningerne i
datalagringssystemet med henblik pd

1} at fore tilsyn med datalagringssystemet,

2) atundersope bekreflede og potentielle tilfzlde af forfalskning af kegemidler,

3) tilskud, legemiddelovervigning og legemiddelepidemiologi.

§ 92¢ afTattes siledes

» § 92 ¢. Indehaveren af en markedsforingstilladelse skal sende en rapport om resulta-
teme af en tkkeinterventionssikkerhedsundersogelse, der er gennemfort i Danmark, til
Lagemtddelstyreisen, i dog sik. 2. Fremsendelse til Legemiddelstyrelsen skal ske, se-
nest 12 mineder efter at indsamlingen af data fra undersogelsen er afsluitet, medmindre
Lxgemiddelstyrelsen skrifiligt har tilladt en fravigelse af denne tidsfrist

Stk 2. 8tk. 1 gelder ikke for rapportening om resultaterne af en ikkeinterventionssikker-
hedsundersogelse, der er omfattet af § 92b, stk 2

Stk, 3. Indehaveren afl en markedsforingstilladelse skal sende en rapport om resultaterme
af en ikkeinterventionssikkerhedsundersogelse til Udvalget for Risikovurdering inden
for Legemiddelovervigning under Det Europziske Lz gemiddelagentur, shfremt under-
sopelsen er omfattet af § 92 b, stk. 2. Fremsendelse skal ske til dette udvalg, senest 12
méneder efter at indsambingen af data fra undersogelsen er afsluttet, medmindre udval-
get skriftligt har tilladt en fravigelse al denne tidsfrist.

Stk 4. Sundheds- og ®ldreministeren kan fastsette regler om krav 1l indhold og frem-
sendelse af de i stk | og 3 nzvnte rapporter, herunder sxrskilte krav til rapporter fraen
ikkeinterventionssikkerhedsundersogelse, der er et vilkir for markedsforingstilladel-

sen

1§ 104, stk 1, nr. [ indsxttes efer »§ 59, sk, 1«
n§59a, stk 2-3. §59b, stk 1 og 20 0g "§ 92 ¢, stk. 1 og 2" =ndres til "§92 ¢, stk |
og 3"

9. 1§ 104, stk 1, nir. 4 slettes efter »§ 95, stk 3, 2, pkt.

», ellera

10, [ § 1M, stk 1, nr. 5 mdsettes efier »§ 95, stk 3, 1. pkt.«

», ellerx

11, 1§ 4, sek. 1, indsttes som nr. 6

»6) ikke overholder regleme | Kommissionens Delegerede Forordning (EU) 2016/161
al’ 2. vktober 2013 om supplerende regler ul Europa-Parlameniets og Radets direkuy
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2001/83/EF i form al de nermere regler lor sikkerhedselementerne pd humanmedicin-
ske lzgemidlers emballage.

§2

I lov om krav til kvalitet og sikkerhed ved hindtering af humane vav og celler, j
lovbekendtporelse nr. 955 af 21. august 2014, som &ndret ved § 3 i lov nr. 542 af
29. april 20135, forctages folgende xndringer:

1. Overalt i loven ndres »Sundhedsstyrelsen« ul: »Styrelsen for Patientsikker-
hedu«.

2. Overalt i loven ndres »Ministeren for sundhed og forebyggelses til: »Sund-
heds- og xldreministerens:.

3152 sk 1, 2. pk., mndres vkapitel 4 ac til: »§ 10 ac,
4. § 3 afTattes sdledes:
»l denne lov forstds ved:

1) Celler: Individuelle humane celler cller en samling af humane celler, nar de ikke
holdes sammen af bindevaev af nogen art,

2) Konsceller: Alle va:v og celler bestemt 1il assisteret reproduktion
3} Vav: Alle bestanddele af det menneskelige legeme, som udgores af celler.

4) Anvendelse pa mennesker: Anvendelse af celler eller vicv pi eller i en menne-
skelig recipient (modtager) samt ekstrakorporal anvendelse

5) Donation: Donation af humane vicv eller celler beregnet 1il anvendelse pi men-
nesker.

6) Udiagning: En proces, hvorved vz eller celler tilvejebringes

7) Forarbejdning. Alle aktiviteter i forbindelse med bearbejdning, hindtering, kon-
servering og emballering af vy cller celler til anvendelse pi mennesker.

8) Konservering: Anvendelse af kemiske agenser, endringer i det omgivende miljo
eller andre midler under forarbejdningen med henblik pd at forhindre eller forsinke
den biologiske eller fysiske forringelse af celler eller vy

9) Opbevaring: Opbevaring af produktet under hensigismassige, kontrollerede for-
hold idul distributionen

10) Distribution: Transport og levering af vy eller celler bide nationalt og inden
for Den Europiske Union og Det Evropxiske Gkonomiske Samarbejdsomrade nl
anvendelse pA mennesker.

11) Import: Transport og levering af viev og celler til Danmark fra et land eden for
Den Europatiske Union og Det Europziske Okonomiske Samarbejdsomride (tred-
Jeland) beregnet til anvendelse pd mennesker.

12) Eksport: Transport og levering af vaev og celler til et land uden for Den Euro-
peiske Union og Det Europaiske Okonomiske Samarbejdsomrade (tredjeland) fra
Danmuark beregnet al anveandelse pd mennesker,
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13) Organ: En differentieret og vital del af det menneskelige legeme, som udgores
af forskellige vy, der opretholder dets steuktur, vaskularisation og evne til at ud-
vikle fysiologiske funktioner med en hoj grad af autonomi.

14) Vevscenter: Vvsbank, hospitalsafdeling etler anden offentlig eller privat en-
hed, hvor der udfores forarbejdning, konservering, opbevaring eller distribution
Det kan ogsa foretage udtagning, testning, import cller cksport af humane vy og
celler.

15) Donor: Enhver menneskelig kilde, levende eller dod, til celler eller vav.

16) Alvorlig uonsket hzndelse: Enhver utilsigtet tildragelse i forbindelse med ud-
tagning, testning, forarbejdning, opbevaring og distribution af vy og celler, der
kan medfore overforsel af overforbare sygdomme, dod eller en livstruende eller in-
validerende tilstand eller uarbejdsdygtighed hos patienterne, eller som kan udlose
eller forlange hospitalsophold eller sygdom,

17) Alvorlig bivirkning: En utilsigiet komplikation, herunder en overforbar syg-
dom, hos donor eller recipient i forbindelse med udiagning eller anvendelse pa
mennesker af viev og celler, der er dodelig, livsiruende eller invaliderende, som
medforer uarbejdsdygtighed, eller som udloser eller forlenger hospitalsophold elier
en sygdom. Genetisk sygdom hos et barn fodt med hjzlp af szd eller g fra donor
(anden end partner) forstas ligeledes som en alvorlig bivirkning.

18) Udtagningssted: En sundhedsinstitution, en hospitalsenhed eller anden offenilig
eller privat enhed, der beska:Riger sig med udtagning af humane vy og celler, og
som 1kke kan godkendes som vevscenter.

19) Tredjemand: Enhver anden fysisk eller juridisk person end donor selv og de fy-
siske eller juridiske personer, som pd udtagningsstedet, i vizvscentret, transplantati-
onsenheden mv. konkret er befojet til at varctage sidanne opgaver forbundet med
hindtering af viey og celler fra donor, som omfatter, at der foretages behandiing af
personoplysninger om vedkommende, herunder oplysninger vedrorende helbreds-
massige forhold

20): Nodstilflde: En uforudsct situation, hvor der t praksis ikke findes nogen an-
den mulighed end straks at distribuere, importere eller cksportere vaey og celler
med henblik pd omgdende anvendelse pa en eller flere kendte recipienter, hvis hel-
bred ville blive bragt i alvorlig fare uden en sdan distribution, import eller eksport.

21) Karantene: Status for udtagne viev eller celler eller vazv, som er isoleret fysisk
eller ved andre effektive midler, mens der afventes beslutning om disses frigivelse
eller afvisning

22) Permanent anvendelsesforbud: Permmanent anvendelsesstop af alle donors kens-
celler pa baggrund af en viesentligt oget risiko for, at donor via sine kensceller kan
overfore genetisk sygdom eller en beerertilstand herfor,|

23) Sporbarhed: Muligheden for at finde og identificere vicviceller i en hvilken
som helst fase fro udtagning til forarbejdning, konservering, testning, opbevaring
og distribution, import og eksport til modtageren (recipienten) eller med henblik pa
bortskaffelse og dermed ogsd muligheden for at identificere donoren og vavscen-
tret eller det produktionsanlzg, der har modtaget, forarbejdet eller opbevaret vi-
vetfcelleme, samt for pa den/de klinikker, der anvender vavet/cellerne i modiage-
ren (recipienten). at identificere modtageren/modiagerne (recipienten/recipien-
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Kommenterede [051]: Alle bern vil altid f3 ovorfart genetisk |
sygdom hvorved alle donorer pr. definition vil mediore sivoriige bi-
virkninger og derfar skal tilhagekaldes. Med denne viden ber man jo
34 allerede tilbagekalde dem inden de er anvendt. Det giver ikke me-
| nring. Sygdom hos bernene er netop Ikke nasvnt | EU-direktivet, s

|

dette er en ren dansk tifbygning, som altsd ikke er praktisk mulig at
| efterleve.
| Forstag: Flern folgende | vasvsloven § 3 sik. 6:

"Genetisk sygdom hos et barn fedt med hjaelp af sad elfer mg fra
| donor fanden end partner) forstis ligeledes som en alvarlig bivirk-

Loirs R

-

Kommenterede [052]: Da risikoen et 100% for st ale donorer |
vil overfgre genetisk sygdom eller bacrertilstand, giver det ikke me- |
ning ot give forbud for anvendelss, blot ford] man har kendskab sl
enkeite of sygdommene. 54 skulle alle donorer = allereds Inden an-
vendeise starter ~ have anvendelsesforbud, blot pd denne viden. Der
findes derfor kke grund til at have permanant anvendelsesstap,

men blot karantane, of nir kenscellar | pvrigt kan bruges til so-

| skende, er det jo ogsd principhelt forkert at kalde det anvendelses-

i stop. Men der er grund til [ stedet at have informationspligt om de

| genetiske sygdomme eller barertilstande, som der er kendskab til,
Pog henset til Bloetikkonventionen art. 10.2, skal det sikres, at der
ogsh er ret il fkke at vide.

Andringsfortlag:

22} Informationsphigt: Hvis der konstateres viden eller mstanks om
at donor via sine konsceller kan overfore en konkret genetrsk sygdom
eller en berertiistand herfor, skal vevicentret tidarbepde en case-be-
skrivelse og en risikovurdering og donor shve! som recipienten og

evi mediirkende mellemled, skal infarmeres herom Dog kal det
sikres, at alle ogsd har mulighed for at fravaelge denne mformation.




terne), sporbarhed omfatter ogsd muligheden for at finde og identificere alle rele-
vante oplysninger vedrorende produkier og materialer, der kommer i kontakt med
de pigxldende vaeviceller.«

5.§8, sik 1, ar.2, affatics sdledes:

»2)§9a, §11a§ 13, stk 1,515, stk 1, 1. pkt., eller bestemmelser fasisat i med-
for af §8 6 eller 7 ikke overholdes, eller«

6. Efier § 9 indsxties:
nKapitel 2a
Dustributionskrav

§ 9 a. Humane vzv og celler mi alene distribueres eller eksporteres til podkendte
vevscentre, fertilitetsklinikker, hospitalsafdelinger elier autoniserede sundhedsper-
soner.

LS‘M: 2. Ved distribution eller eksport af humane vev og celler skal vavscentre pase,
at der er overenssiernmelse mellem angivet og faktisk identitet pd de modtagende
godkendte vaevscentre, fertilitetsklinikker, hospitalsafdelinger eller autoriserede
sundhedspersoner.«

7. Overskrifien ul kapitel 3 affattes sdledes:

wDistribution, mmport og eksport | nodstilfelde og hospitalsfremstillede legemid-
ferc

8. Efier § 10 indszttes:

»§ 10 a. Exgemidler ul avanceret terapi, der fremsuiles pd et hospital 1 Danmark
med tilladelse efier denne lovs § 4 specielt tilpasset en bestemt patient efier indivi-
duel anvisning af en lge, jf lxgemniddellovens § 4 a, ma kun saiges eller udleve-
res til brug for patientbehandling, ndr Lagemiddelstyrelsen har udstedt en udleve-
ringstilladelse til den behandlende lzge

Stk. 2. Legemiddelstyrelsen kan knytte vilkdr til tlfadelsen og kan tilbagekalde til-
ladelsen, hvis disse vilkir ikke overholdes, eller der optrzder alvorlige problemer
med lzgemidlets kvalitet, sikkerhed eller virkning, herunder alvorlige bivirknin-
ger«

9. Kaputel 4 a ophaeves.
10, Efter § 11 indsattes

»§ 11 a. Vavscentre skal lobende pase, at en donor af viev eller celler er egnet, jf
de regler, der faststtes 1 medforaf § 11, or. 1.

Stk 2. Hvis en viesentligt oget risiko for, at en donor kan overfore sygdom eller en
beerertilstand til en modtager, ikke kan udelukkes, skal vevscentret sikre, at donors
veey eller celler straks sxttes i karantzne.

Stk. 3. Vevscentret kan ophzve en karantane af en donors vaev eller celler, nir det
efter en dokumenteret risikovurdering kan konstateres, at der ikke er en vesentligt
oget risiko for at overfore sygdom eller en bezrertilstand

Stk. 4. Hvis der ved anvendelse af konsceller er konstateret viesentligt oget risiko
for, at kensceller fra en donor kan overfore genetisk sygdom eller barertilstand for

Side 5

Side S

Kommentereds [053]: Vil ikke blot medfere tab sf sporbarhed,
men ogsd tvinge tusinder af mennesker ud | ufare, kdet de hermed
Ikke har adgang tH sikker saed. Indebsmrer en meget alvorigt forrin-
geise af patientsikkarheden sivel som tab af menneskalige vaerdier,
hvis folk er trunget til at gd til lokale klinikker, som Ikke md behandis
dem, Typisk lesbiske og enlige

Forslag: Et vasvscenter skal sikre sporbarhed til modtagers og andre
Involverede parter, herunder andre vazvicentre og sundhedsperso-
ner.

Kommenterede [054]; ikke Hart formuleret. Hvad er “angivet”
of "faktlsk®? Og hvordan har man tasnkt 3ig at vasvscentrat skal sikre
dette? Der findes Ikke noget register over sid. dtagere, of
hwis man skalh de slg til myndighedar | de +£0 lande i lavarer
til herom, vil det formodentlig Bive en: meget langsom proces, cftest
umuligt. Da der ofte er behov for omgdendae distribution, fordl =g-
losning og behandling finder sted, er der hellar Ikke tid til en sidan
! ptoces. Da mange of disse anheder heler lkke md bahandi visse
. grupper af patienten, st enlige of lesbiske, vil det slet ikke vare
&n mulighad for disse.
| Denne regel vil derfor bevirke, at tusindvis af mennesker ikke kan f4
| adgang th behandling med sikker seed, og derfor tvinges ud pd “det
grd marked”, hvilket bestemt ikke er tll gavn for patientsikkarheden. |
Modtagere af kenscaller skal | gvrigt altid opfykie nationale regler,
hvis der er nogle, of forbryder man sig mod dem, er det en lokal sag, |
of Ikke noget et dansk veevscenter skal kontrollere. Det har man kun
for meget fpisomme produkter, sd som viben, medicin, csv. men for
smd, som alle gir rund og distribuarer, er det helt unadvendigt. Der
er jo Ikke noget farligt ved sad, kun at man kan blive gravkl.
Forslag: fjernes.

Kommenterede {0S5]: Det vil vaere tilfasidet med alle donorer,

cgsd Inden de overhovedet er begynde dt for alle k

of e¥e donorer er baerer af adsklifige genetiske sygdomme.

H.ogsd for under pkt. 22 for.

| Forslag: Punktet bar mendres til faigende: |

! Stk. 2. Hwis en vasenthgt oget nsiko for, at en donor kan overfore en |

| kankret sygdom eller barertilstand til en modiager, konstateres, skal
vEvscentret sikre, at donors vy eller celler straks sxrttes 1 karantzne

L S : J




genetisk sypdom, skal vievscentret sikre, at der straks indfores permanent forbud
mod anvendelse af donors kensceller.

Stk. 5. Uanset indforelsen af et permanent anvendelsesforbud, jf- stk. 4, mA vievs-
centret anvende og udlevere en donors kansceller til anvendelse til assisteret repro-
duktion efter kapitel 5 i bekendigorelse om assisteret reproduktion (soskendede-

pot).¢
L1, § 21, sik. I, nr. 1, affattes sdledes

»l)overtreder §4,§5,§9a, §10a stk ), §11a, §12, 1. pke, §13, stk 1-dog 7,
og § 15, stk. 1, 1. pkt «

§3

Stk 1. § 1 treder 1 kroRt den 9. februar 2019, ji dog stk 2

Stk 2. §1,0r.6,§59a, stk 40g5, og § 2 trmder i kraft den 1, Juh 2017, 5f dog stk. 3o 4

Stk. 3. For distribution af humane vev og celler inden for EU og EGS trasder
§2,nr. 6, 1kraft den 1. juli 2018.

Stk. 4. For eksport af humane vev og celler il tredjelande treder § 2, nr. 6, 1 kraft

den | juli 2019,

§4

Loven galder ikke for Froeme og Gronland.
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Kommenterede [055]: Jf. ovenfor stk. 2 vil det gelde alle do-
noter, i derfor ber denne andres til felgende:

Forslag Hwvis der konstateret viesentligt oget ko for, st konsceller
fra en donor kan overfore en konkret genetisk sypdom eller brerts)-
stand (or genetisk sygdom, skal vavicentret foretage en nskovurde- |
nng og sikre, al der straks inf herom til modtagere oy andre
wnvolverede parter som har modtaget donors konsceller )f stk 22

J

Kommentereda [057]: Det giver Ikke mening kun at anvende til !
saskende. Er der kanstateret risiko for barertilstand for genetiske
sygdomme, kan donor stadig bruges af alle, men der skal aktid, uan-
set seskende for, under elier efter, orienteres om forhcldat, men
valgfrit jt. for og Bloetikk ianen art, 10.2.. Dette er at

atisk sivel som jurldisk Fundament.

Forslag: Fjernes.

Kormmaenterede [OS8]: Dar ar ingen grund vl at snvende s
lange [krafttredeisesfrister, hvis ovenstiende andringer indfgres. |
givet fald faresid giende lkre fitrmdel

— — =
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1. Indledning og baggrund

Indledning

Formélet med forslag il zndring af lxgemiddeltoven og virvsloven er at styrke pa-
tientsikkerheden ved at sikre en god sporbarhed i forsyningskaden frem tl forbru-
geme.

Forslaget wl wndring af legemiddelloven har til formdl at gennemfore EU-lovgiv-
ning, som skal forhindre, at der kommer forfalskede lzzgemidler ind i den Jovlige
forsyningskxde for legemidler. Indforelse af nye sikkerhedskrav til lxgemidlers
emballage og et fxlles datalagringssystem skal gore det muligt at identificere og
kontrollere agtheden af ethvert lazgemiddel, der distribueres 1 EL!

I de senere &r er der inden for ELJ set en oget forekomst af lazgemidler med forfal-
sket indhold eller identitet. For at forcbygge denne sundhedsnsici indforte et nyt
direktiv om forfalskede [zgemudler ¢ 2011 flere skxrpede krav til rivarer og la:ge-
middcldistribution. Hovedparten af disse krav blev indfort 1 dansk ret ved zndrin-
ger i legemiddefloven fra 1. januar 2013,

Dircktivets besiemmelser om sikkerhedskrav til legemidlers emballage kan imid-
lertid forst gennemiores nu, 1det man har ventet p en storre ELU-forordning med
supplerende regler om sikkerhedselementer. Denne forordning blev vedtaget i ok-
tober 20135, og den skal anvendes fra den 9. februar 2019

Lovforslaget om lzgemiddelloven gennemforer sikkerhedskravene i direktivet om
forfalskede lzgemidler. Det er hensigten, at de nye regler i lxzgemiddelloven og
forordningen tisammen skal omfatte en ny regulering af sikkerhedskrav vl lzge-
midlers ydre emballage

Selv om forordningen og de danske regler forst skal glde fra begyndelsen af 2019,
fremswxites lovforslagel nu, for at lzgemiddelvirksomhedeme i god tid kan forberede
sig til de nye krav. Det foreslis samtidig, at enkelte bemyndigelser til Lzgemiddel-
styrelsen og sundheds- og mldreministeren til at udstede nazrmere regler trader i kraft
den 1. juli 2017, Hermed kan al lovgivning veere pd plads, ndr sikkerhedssystemerne
for lzgemiddelemballage skal fungere fra 2019,

Vxvsloven opstuler bl.a. regler for udvelgelse af donorer samt om kvalitet og sik-
kerhed ved handtering af humane vz og celler, som er beregnet til anvendelse 1 den
menneskelige organisme. Regleme har i forhold til assisteret reproduktion det over-
ordnede formal at tage hajde for, at man ved sddonation ikke har samme kendskab
til sygdomshistorikken for faderen og hans familie, som man typisk har ved naturlig
forplantning,

Forslaget til ®ndring af veevsloven har til formdl ot hojne patientsikkerheden gen-
nem indforelse af foranstaltninger til at sikre kvaliteten af humane viev og celler,
der anvendes i behandlingen af mennesker. Det foreslas gennemfort ved at indfore
skarpede distributionskrav og kontrolforanstaltninger, som kan skabe grundlag for
en stomre sikkerhed for indberetning og opspering af alvorlige uonskede hzndelser
ved brug af humane viev og celler, herunder donorsed.

Lovforslaget har endvidere til formdl at sikre overensstemmelse med mtentionerne i

vxvsdirektivets artikel 8 om sporbarhed af donerede vev og celler samt
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artikel 1| om indberetning af alvorlige uonskede hazndelser og alvorlige bivirkninger
i vievsditektivet (Europa-Patlamentets og Ridets direktiv 2004/723/EF af 31. marts
2004 om fastsxttelse af standarder for kvaliteten og sikkerheden ved donation, ud-
tagning, testning, behandling, prasservering, opbevaring og distribution af humane
vy og celler).

Baggrund

Direkiiv om forfalskede legemidier og forordning om sikkerhedselementer med
krav til begreensning af forfolskede legemidier

Lovgivningen om lxgemidler har ti) formdl at sikre forbrugeme lzgemidler af hoj
kvalitet, virkning og sikkerhed. En grundlzggende del af denne lovgivning, der er
harmoniseret inden for EL, bestdr af tre retsakier udstedt af Europa-Parlamentet og
Radet: Forordning nr. 726/2004 om fastlaeggelse af fillesskabsprocedurer for god-
kendelse og evervigning af human- og veterinzrmedicinske legemidler og om op-
rettelse af et europisk legemiddelagentur (Jegemiddelforordningen) samt to kodi-
ficerede dircktiver, henholdsvis Europa-Parlamentets og Radets direktiv
2001/83/EF om oprettelse af en fxllesskabskodeks for humanmedicinske lxgemid-
ler (direktivet om legemidler til mennesker) og Europa-Parlamentets og Radeis di-
rektiv 2001/82/EF om oprettelse af en fx:llesskabskodeks for veterninzerlzgemidler
(direktivet om legemidier til dyr).

Disse retsakier er lobende blevet mndret, ismr regleme om lzgemidler ul menne-
sker. Direktivet om legemidler til mennesker er bl.a. @ndret ved Europa-Parlamen-
tets og Ridets direktiv 201§/62/EU af 8. juni 2011 om wndring af direkiiv
2001/83/EF om oprettelse al en fiellesskabskodeks for humanmedicinske lagemid-
ler for sa vidt angdr forhindring af, at forfalskede lwgemidier kommer ind 1 den
lovlige forsyningskzde (EU-Tidende 2011, nc. L174, 5. 74) (direktivet om jorfal-
skede feegemidler). Direkiivet har til formal at forebygge, at forfalskede legemidler
til mennesker kommer ind i den lovlige forsyningskiede for legemidler og nér frem
til patienter og andre medicinbrugere.

Baggrunden for dircktivet er, s der inden for EU er sket en stigning § forekomsien
af lzgemidler, der udgiver sig for at viere godkendie legemidler, men som er for-
falskede med hensyn til deres identitel, oprindelse eller historie. Sidanne forfal-
skede lxgemidler kan fx vere lzgemidler, der indeholder andre stoffer eller stoffer
i andre mxngder end anfort pd lzgemidlets emballage. Det kan derfor indebare en
alvorlig sundhedsrisiko at bruge forfalskede lcgemidler.

Direktivet indeholder forst og fremmest detaljerede regler for fremstilling, indfor-
sel, distnbution og onlineforhandling af lxgemidler og om pligt til at underrette
myndighedeme ved mistanke om fund af forfalskede lzgemidler.

Direktivet indeholder ogsd krav om abligatoriske stkkerhedsforanstalininger for lx-
gemidler til mennesker, der potentielt udgor en risiko for forfalskning, og krav om
at informationeme indfores i en EU-database. Et lazgemiddels pthed kan kontrol-
leres ved at kontrollere sikkerhedselementemne og sammenholde oplysninger pa 1a-
gemidlet med oplysninger i EU databasen inden udlevering.

EU-lovgivningen om Lizgemidler er gennemfort 1 dansk ret [ lagemiddelloven, ji,
lovbekendtgorelse nr. 506 af 20. april 2013 med senere 2ndringer. og en rekke be-
kendtgorelser. Direktivet om forfalskede lxgemidler er overvejende gennemlort 1

dansk ret ved en mndring af lcgemiddelloven i 2012, Nogle direktivkrav har
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imidlertid afventet fastszitelse af supplerende regler i form af delegerede retsakter
fra Europa-Kommissionen. Det gzlder bl.a. abligatoriske sikkerhedskrav ul lxpe-
middelemballage, hvor Kommissionen efier direktivets anikel 54a, stk. 2, fir hjem-
mel ul at fastlegge de nwrmere regler. Disse skal efter direktivet finde anvendelse
tre &r efier, at Kommissionen har offentliggjort en delegeret retsakt pd omridet

En delegeret retsakt er offentliggjort i februar i dr, og der er nu mulighed for med
lovforslaget at gennemfore direktivkravene til lxgemiddelemballage i dansk ret.

Den delegerede retsaki er Kommissionens Delegerede Forordning (EU) 20167161
af 2. oktober 2015 om supplerende regler tit Europa-Parlamentets og Ridets direk-
tiv 200 1/83/EF i form af de nzrmere regler for sikkerhedselementerne pd human-
medicinske kepemidlers emballage (herefier: forordningen om sikkerhedselemen-
fer). Kommissionen har offentliggjori forordningen den 9. februar 2016, og den
finder anvendelse fra den 9. februar 2019. Da der er tale om en forordning, er dens
bestemmelser bindende i alle detaljer i medlemslandene. Den skal ikke gennemfo-
res serskilt i de enkelte lande.

Sikkerhedskravene bestdr af to clementer. Det ene element er en entydig identifika-
tion af hver lzgemiddelpakning, der gor det muligt at kontrollere [xgemidlets a:gt-
hed og identificere individuelle pakninger. Det andet clement er en anbrudsord-
ning, der por det mulipt at kontrollere, om lxgemidlets ydere emballage har veret
brudt. Ud fia en risikovurdering skal de nye sikkerhedselementer som udgangs-
punkt gxzlde for alle receptpligtige legemidler 1i] mennesker, bortset fra radioak-
tive legermdler.

Forordningen fastsietter naermere regler pA centrale omrader, herunder tekniske for
den entydige identifikator, lister med afgransning af legemidler omfattet af keav
om sikkerhedselementer, regler for datalagringssystem og for myndighedskontrol-
len.

Lovforslaget om lzzgemidlers emballage og forordningens detaljerede regler kom-
mer til at udgore en ny samlet regulering af sikkerhedskrav, som kan beskytie for-
brugeme imod brug af forfalskede lzgemidler

Herhjemme bar det hidul kun vazret nodvendigt for Lazgemiddelstyrelsen at fore-
tage enkelte tilbagekaldelser af lmgemidler pd grund af risiko for forfalskning. Til-
bagekaldelse fra den legale distributionska:de er foretaget af sikkerhedshensyn,

Med de nye krav til lxgemiddelembatlage vil det fremover blive bide nemmere og
hurtigere for apoteker, andre godkendte detailsalg, sygehuse mv. at kontrollere
agtheden af de legemidler, de udleverer. Regeringen forventer, at de foresldede
endringer af lxgemiddelloven yderligere vil stytke lzgemiddelsikkerheden ved at
forhindre forekomst af forfalskninger { den loviige forsyningskade.

Nye distributionskrav til veev og celler

Baggrunden for forslaget til @ndring aof vaevsloven er udviklingen inden for fertili-
teisbehandling, sietligt det stigende danske salg af donorsxd til privatpersoner 1 EU
og tredjelande til brug ved hjemmeinsemination. Det er regeringens vurdering, at
den nuvaxrende regulering i vievsloven ikke i nlstrzkkelig grad sikrer sporbarheden
af vev og celler i alle faser fra donation 1] distribution til modtageren
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Det vurderes derfor, a1 der er behov for at azndre den danske vavslov pl ovennzvnie
punkier. Det foreslds gennemfort ved at indfore sxrlige distributionskrav, s&dan at
viey og celler, herunder swdsted, fortsat kan udvelges af og slges til private kobere,
men at disse [ stedet for distribution eller eksport direkie til koberen, leveres via
fegistrerede vavscentre, autoriserede sundhedspersoner efler lipnende.

Ydermere foresls det, at de allerede gzldende regler om karantznering og perma-
nent blokering, der er fastsat i bekendigorelse om humane vazy og celler, indfores i
loven. Formélet med mndringen vil vere at skabe en stotre sikkerhed for, at oplys-
ninger om alvorlige uonskede haendelser og alvorlige bivitkninger i nedvendigt om-
fang medforer en karantzne eller permanent blokering af donor, og dermed skabe en
storre sikkerhed for modtageme af vev og celler.

Som folge af det patientsikkerhedsmassige aspekt i de foresldede andringer, fore-
slds det vadere, at det bliver muligt for Styrelsen for Patientsikkerhed efier lovens §
8 at azndre, suspendere eller tilbagekalde en vavstilladelse, sdfremt de foreslicde
bestemmelser ikke overholdes, ligesom disse med fiytningen strafsanktioneres ift.
vrevscentertilladelsen.

Der foretages ligeledes enkelie konsekvensretielser og praxciseringer i vaevsloven,
herunder af lovens definitioner.

2. Lovlorslagets hovedindhold

Forstag 6l wndringer | legentiddelloven

De vigtigste andringsforslag drejer stg om indforelse al sikkerhedskrav ul lxge-
midlers emballage for at forhindre forekomst af forfalskede legemidler § den Jov-
lige forsyningskde for lzgemidler.

I lovforslaget foreslds som nyt at indsa:tte §§ 59a og 59b i legemiddelloven med
krav til sikkerhedselementer for legemidler til mennesker. Bestemmelsemne indfo-
rer krav fra direktivet om forfalskede lzgemidler i dansk ret.

Regleme omfatter sikkerhedsclementer pd visse legemidler il mennesker og et da-
talagringssystern med information om sikkerhedselementerne

Det er impemiddelfremstilleren, der er ansvarlig for at pfore sikkerhedselementer
pd de la:gemidler, som er omfattet af kravet. Indehaveren af markedsforingstilladel-
sen vil som hidiit vare ansvarlig for lzgemidlet, herunder for a1 dets markning og
andre forhold lever op til regleme i legemiddelloven.

2.1. Indforelse af sikkerhedselementer pd visse lwgemidier

2.1.1. Geeldende ret
I dag foretages ikke en systematisk kontrol af hver enkelt 1xgemiddelpakning med
henblik pd at vurdere, om der eventuelt er tale om en forfatskning

Opdagelse af forfalskede legemidler forudsz:tier, at legemiddelmyndigheder, 1x-
gemiddelindustri og politi mv. bliver opmxrksom pd mulige tilfelde af forfalsknin-
ger. Det kan vere i forbindelse med den almindelige myndighedskontrol og virk-
somhedernes egenkontrol i forsyningskxden, ved told- og politimyndighedemes
grensekontrol eller via informationer fra borgere
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Legemiddellovens § 42 og 42 a indeholder bestemmelser om indbyrdes underret-
ning om forfalskede legemidler mellem Laegemiddelstyrelsen og virksomheder

[ dag krxves ikke sxrlige sikkerhedselementer pd lxgemiddelpakninger milrettet
forebyggelse af forfalskede lzgemidler.

Nar det skal vurderes, om en lzgemiddel er forfalsket, foregdr det ved en visuel
kontrol af lzgemidiets ydre og indre emballage og de dokumenter, der folger med
lzgemidlet, Desuden kan der ved mistanke om forfalskning foretages en laborato-
rickontrol af legemidlets sammensaining og emballage. Undersogelse af mulige
tilfielde af (orfalskninger udfores af Lzgemiddelstyrelsen og de relevante akiorer i
forsyningskxden i samarbejde med politi og toldmyndigheder - bide 1 Danmark og
i andre lande. Informationer om mulige til fzlde og fund af forfalskninger udveks-
les t et tet samarbejde mellem myndighedemne pd tvaers af landegranser.

2.1.2. Sundheds- og ALldreministeriets overvejelser og lovforslagets indhold

Efter artikel 54 a, stk. 1, i direktivet om forfalskede lxgemidler skal visse lazgemidler
til mennesker forsynes med szrlige sikkerhedselementer.

Lovforslagets § 1, nr. 6, om en ny § 59a i legemiddelloven indeholder en gennem-
forelse af direktivets krav til disse sikkerhedselementer.

Definition af sikkerhedselementer

| den foresldede § 59 a, stk. 1, defineres sikkerhedselementer, I overensstermmelse
med direkiivets § 54, punkt o, bestir sikkerhedselementer af en entydig identifikator
og en anbrudsanordning. Begge elementer skal gore det muligt, at kontrollere, at
lzgemidlet er mgte. Med identifikatoren skal den enkelte pakning kunne identifice-
res og med anbrudsordningen kan ses, om legemidlets emballage har vicret brudt,

Artikel 4 i forordningen om sikkerhedselementer indcholder tekniske specifikatio-
ner for den entydige idenifikator. Den skal bl.a. bestd af et serienummer, som er
unik {or hver pakning, og en produktkode, der kan identificere det pAgeldende lx-
gemiddel. De samliede dataelementer skal indkodes i en tedimensionel stregkode,
der skal kunne genkendes korrekt i hele Unionen med almindeligt scanningsudstyr,
siledes at koden kan afleses hurtigt og korrekt.

Leegemidler der skal forsynes med sikkerhedselementer
I den foresldede § 59 a, stk, 2 og 3, afgrenses hvilke lzgemidler, som fremstillere
af lzgemidler skal forsyne med sikkerhedselementer,

I stk 2 fasisxcttes, at sikkerhedselementer skal pifores alle receptpligtige lzpemid-
ler, undiagen radioaktive legemidler og receptpligtige lzgemidler anfort i bilag 1
til forordningen,

I stk. 3 fastseties, at ikke-receptpligtige lazgemidler tkke mi forsynes med sikker-
hedselementer, undtagen ikke-recepipligtige liegemidler anfort i bilag 1t til forord-
ningen.

Efier artikel 54 a, stk. 2, punkt b, i direktivet skal Kommissionen udarbejde lister
med liegemidler omfatiet af disse undtagelser. Det vil sige dels lister aver de re-
ceptpligtige ligemidler, der ikke skal forsynes med sikkerhedselementer, dels [i-
ster over de ikke-receptpligtize lepemidler, der skal forsynes med sikkerhedsele-
menter,
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Da sikkerhedselementerne skal pafores lagemidler med risiko for forfalskning, op-
stilles listemne under hensyn til risikoen for og som folge af forfalskning af de pi-
gxldende lxgemidler eller kategorier af lzgemidler. Ved vurdering af forfalsk-
ningsrisikoen skal Kommissionen som minimum tage hensyn til folgende kriterier:
Lxgemidlets pris og salgsmaengde, omfanget af tidligere forfalskninger, smrlige
karakteristika for Jepemidlet, alvorligheden af de lidelser lzgemidlet skal behandle
og andre mulige risici for folkesundheden.

Af artikel 45 i forordningen fremgidr, at dens bilag [ indeholder listen med recept-
pligtige Jzgemidler undiaget fra kravet om sikkerhedselementer og dens bilag i1 li-
sten med ikke-recepipliptige lazgemidler omfattet af kravet.

Pligt til at underrette Kommissionen

Begge lister er blevet til pa baggrund af informationer fra medlemslandene om,
hvilke lxgemidler der efier deres vurdering og de nazvnte kriterier er udsat for en
henholdsvis lille eller hoj forfalskningsrisiko. Listen gizlder for hele Unionen.

Efler artikel 54 a, stk. 4, i direktivet bidrager medlemsstalerne lobende til ajourforing
af de to bilag. | overensstemmelse med denne bestemmelse indeholder loviorslagets
§ 1, nr. 3, en oy § 42 b i lxgemiddelloven, hvorefier La:gemiddelstyrelsen har pligt
til at underretie Kommissionen om hvilke legemidler, som efer styrelsens vurdering
bor vaere i bilag 1. | samme bestemmelse far Lagemiddelstyrelsen en adgang, men
ikke pligt, til a1 oplyse Kommissionen om tzgemidler, som den finder bor viere ©
bilag I1.

Kommissionen opdaterer bilagene efier behov pd baggrund af underetninger fra
medlemslandene. Efter forordningen skal i hastende tilfzlde behandle en underret-
ning inden for 45 dage. Denne hasteprocedure finder anvendelse i sitvationer, hvor
det (eventuelt) forfalskede lazgemiddel har fort til hospitalsindlzggelse eller dods-
fald.

2.2. Oprettelse af et detalagringssystem med oplysninger om sikkerhedselementer

2.2.1. Geldende ret

Laxgemiddelkriminalitet, herunder forfalskning af [cgemidler, er et problem, der
gir pd tvers af grenser. Det krever en ekstra indsats — srligt ved handel over
graznser — at sikre, at de legemidler der aftages og videreformidles er fremstillet og
distnibueret af godkendte aktorer omfattet al de strenge krav til lzgemidler, der
gxlder 1 EU.

I dag gennemfores ikke lagring af informationer, som kan bekrzfite mpthed og
identifikation af hver enkelt lzgemiddelpakning i EU. For at sikre forbrugerme ad-
gang til sikre og effektive lzgemidler, er der derfor behov for at etablere et ficlles
overblik over alle lzgemidler, der pd ethvert tidspunkt distribueres lovligt og sik-
kert inden for Unionen.

2.2.2. Sundheds- og ALldrentinisteriets overvejelser og lovforslagets indhold

Efter artikel 54 a, stk. 2, punks e, i direktivet om forfalskede legemidler skal for-
ordningen om sikkerhedselementer indeholde nizrmere bestemmelser om opret-
telse, forvaltning og tilgzngelighed af et datalagringssystem med oplysninger om
sikkerhedselementerne. Systemet skal gore det muligt at kontrollere xgthed og
identtfikation af lazgemidler forsynet med entydig identifikator og anbrudsordning &
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forskellige led i lzgemiddelforsyningskzden. Omkostningeme til datalagringssy-
stemet skal afholdes af de indchavere aftilladelse il fremstilling af lzgemidler om-
fattet af sikkerhedskravene,

Anikel 31-39 i forordningen om sikkerhedselementer fastsatier de detaljerede krav
til datalagringssystemet, herunder om dets oprettelse, struktur, myndighedernes
kontrol af systemet og direkte adgang til dets data.

Datalagringssystemet skal gore det muligt for fremstillere, grossister, apoteker og
andre, der udleverer lzgemidler til offentligheden, at foretage pilidelig elektronisk
identifikation og xgthedskontrol af individuelle lxpemiddelpakninger ved hjxlp af
den entydige identifikator,

| praksis vil det nye system i hovedirek indebare, at den entydige identifikator og
en rek ke andre oplysninger uploades i datalagringssystemet, inden et fazgemiddel
frigives til salg efler distribution. Samtidig kontrolleres anbrudsanordningen. Sik-
kerhedselementerne kontrolleres med visse undtagelser forst igen, inden lagemid-
let udleveres fra apotek elter sygehusapotek til brugeren. Ved indlzsning af’ den en-
tydige identifikator til datalagringssystemet verificeres mgtheden. Kan gtheden
ikke verificeres, deaktiveres den entydige identifikator i systemet, siledes at pro-
duktet herefter ikke kan udleveres eller distribueres.

Etablering af et datalagringssystem
Lovforslageis § 1, nr. 6, om en ny § 59b i lxgemiddelloven indeholder en gennem-
forelse af direktivets krav om opretielse af et sddant datalagringssysiem

1 den foresldede § 59 b, stk. 1, indfores krav om, at fremstillere af lzgemidler og
indehavere af markedsforingstilladelser til lzgemidler forsynet med sikkerhedsele-
menter, skal oprette, forvalie og tilgengeliggore et datalagringssystem,

Efter artikel 31 i forordningen skal datalagringssystemet opreties o forvalies af en
eller flere juridiske enheder, som er etableret i Unionen af fremsullere af og indeha-
vere af markedsforingstilladelser. 1 forbindelse med oprettelsen skal de juridiske en-
heder som minimum hore grossister, apoteker, andre, der udleverer legemidler til
offentligheden og de relevante myndigheder. Omkostningemne til systemet skal al-
holdes af fremstillere af lxpemidler med sikkerhedselementer, og uden fortjeneste
for oje. De juridiske enheder md ikke krazve, at brugerne skal viere medlemmer af
bestemte organisationer,

Efter artike] 32 i forordningen skal datalagringssystemet besta af flere elekironiske
datalagre. Der skal oprettes en central informations- og datarouter, en sikaldt "hub™,
og datalagre, der hver betjener en enkelt medlemsstat {nationalt datalager) eller flere
medlemsstater (overnationale datalagre). Datalagrene skal tilsammen omfatte den
nodvendige IT-infrastruktur, der gor det muligt at identificere en lzgemiddelpakning
i et hvilket som bhelst Jed i den lovlige forsyningskade.

Det fysiske scanningsudstyr, der skal bruges til aflesning af den entydige identifi-
kator, indgir ikke som en del af systemet.

Datalagringssystemet er endnu ikke oprettet, men der arbejdes aktivt med denne op-
gave, s hele systemet kan viere klar i de enkelie lande og i EU som helhed til den 9
februar 2019, hvor forordmingen finder anvendelse. Der er bl.a. etableret en europ-
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isk organisation til verifikation af lzgemidler (EMVO — European Medicines Veri-
fication Organisation), som skal etablere EU-hubben Desuden er lzgemiddelindu-
strien i de forskellige medlemslande, herunder i Danmark, ved at etablere nationale
organisationer til verifikation af la:gemidler i de enkelte medlemslande (NMVO -
National Medicines Verification Organisation)

Kontrol og brug af datalagringssystemet

I den foresldede § 59 b, stk. 2, fastsaites, at Laegemiddelstyrelsen skal have direkie
adgang til datalagringssystemet og oplysninger i systemel. Desuden fastswttes, at
styrelsen skal bruge oplysningeme til at fore tilsyn med systemet og undersoge be-
krzfiede og mulige ulficlde af forfalskede lzgemidler

I overensstemmelse med artikel 54 a, stk. 5, 2. afsmit 1 direktivet fastsazties endvi-
dere, at Legemiddelstyrelsen kan bruge oplysningeme & datalagringssy stemet til
styrelsens arbejde med tilskud, lazgemiddelovervagning og brug af liegemidler ved
epidemier.

Med denne hjemmel fir Lazgemiddelstyrelsen direkie adgang tl oplysningeme i da-
talagringssystemet. Styrelsen far samiidig adgang 1 virksomheder og lokaliteter
med ansvar for oprettelse og forvaltning af datalagringssystemet og til lokalitelen for
datalagringssystemet efler datalagringssystemerne. Adgangen muliggor, at Lasge-
middelstyrelsen i praksis kan gennemfore sin kontrolforpligielse efier forordningen
om sikkerhedselementer.

Efter artikel 39 i forordningen skal den juridiske enhed, der opretter og forvalter et
datalagringssystem for sikkerhedselementer give de kompetente myndigheder i de
enkelie lande adgang ul systernet til de nievate formal.

Artikel 44 i forordningen indeholder nizrmere regler om de kompetente myndighe-
ders kontrol med, at drifien af datalagre p4 deres omrdde opfylder kravene i forord-
ningen

2.3. Hjemmel til udvidelse af anvendelsen af sikkerhedselementer mv.
2.3.1. Geeldende ret

Lzgemiddelstyrelsen kan efter lzgemiddellovens § 57, stk. 1, fastscite regler om og
stille krav om lgemidlers indlmgsseddel, markning, emballage og pakningsstor-
relse, Sddanne krav kan stilles il indehaveren af markedsforingstilladelsen og andre
personer cller virksomheder, der bringer et lzgemiddel pA markedet Lagemiddel-
styrelsen kan endvidere e¢fler legemiddellovens § 83, stk. 2 og 4, fastsxite nzrmere
regler om varenumre og formkrav for indberetning af varenumre ul Lagemiddelsty-
relsen.

2.3.2. Sundheds- og Eldreministeriets overvejelser og lovforsiagets indhold

Lovforslagets bestemmelser om sikkerhedselementer omfatter de lzgemidier, der
folger af forordningen om sikkerhedselementer, idet der i de foresldede bestemmel-
seri § 59 a, stk. 2 og 3, henvises til de to bilag til forordningen, der definerer, hvilke
lzgemidler som henholdsvis er omfattet af eller undtaget fra krav om en entydig
identifikaior og anbrudsanordning.

Dircktivet om forfalskede lzgemidler giver imidlertid medlemslandene adgang til at
udvide anvendelsesomridet for sikkerhedselementerne, Artikel 544, stk. 5, 1. afsnit,

1 direktivet dbner mulighed for at udvide anvendelsen af den entydige
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identifikator til ethvert legemiddel, der er receptpligtigt cller omfattet af nlskud, nir
udvidelsen sker med henblik pa tilskud eller lzgemiddelovervigning, og artikel 54a,
stk. 5, 3. afsmit, 1 direktivet Abner mulighed for at udvide anvendelsen af anbrudsan-
ordningen til ethvert lzgemiddel, nir udvidelsen sker med henblik pa patientsikker-
heden.

Regeringen har ikke aktuelt planer om at udvide anvendelsen af den entydige iden-
tifikator cller anbrudsanordningen. Regeringen vurderer imidlentid, at det er hen-
sigtsmaessigt at indsztte en hjemmel i loven til sadanne mutige udvidelser. Hermed
vil det senere pa baggrund af etfaringerne med det nye verifikationssystem, vicre
muligt at udnytte det yderligere. Tilsvarende kan der i tiden frem ul februar 2019
eller senere vise sig et behov for at udvide anvendelsen af anbrudsanordningen.

P4 den baggrund foreslds i § 59 a, stk. 4, at Lagemiddetstyrelsen fir hjemmel ol ved
bekendtgorelse at fastsztie nermere regler om en udvidelse af de 1o sikkerhedsele-
menter | overensstemmelse med dircktivets artikel 54 g, sik. 5,

En eventuel national udvidelse af anvendelsecsomradet vil kun blive foreslict efter
forudgiende af dialog med alle relevante interessenter og den almindelige horings-
procedure, siledes at det sikres, at der taget hojde for hensyn, der taler for og imod
en cventuel udvidelse.

P nuverende tidspunkt, hvor det nye sikkerhedssystem ikke er furdigudviklet, er
det vanskeligt at vurdere, hvorledes systemet kommer til at fungere i samspil med
ovrige led og systemer i legemiddel forsyningskzden. Det vurderes derfor hensigis-
maessigt, al Sundheds- og /AEldreminisieriet far hjemmel ul at fastsztie naermere reg-
ler ved bekendtgorelse, der har til formdl at understotte den rette funktion af den
entydige identifikator og datalagringssystemet. Samtidig vil det vizre muligt at rette
op pd eventuelle uheldige folgevirkninger i lxgemiddelforsyningen.

Pa den baggrund foreslas i § 59 a, stk. 5, at Lacgemiddelstyrelsen far hjemmel til ved
bekendtgorelse at fasisxite niermere regler til understottelse af den entydige identi-
fikators formdl og funktion, herunder til understottelse af formalet med datalagnngs-
systemets oprettelse og funktion.

En eventuel anvendelse af denne hjemmel vil respektere forordningens direkie rets-
kraft i Danmark. Den har alene til formal at give mulighed for at justere eventuelle
uhensigtsmassigheder, der mitte opstd som folge af regleme om den entydige
identifikator og oprettelsen af datalagringssystemet, nir de fungerer i praksis.

2.4. Rapporter om resultater af ikkeinterventionsundersogelser

2.4.1. Geeldende ret

Efter lzzgemiddellovens § 92 c, stk. 1, skal rapporter med resultater af en ikkeinter-
ventionsundersogelse af et Legemiddel, (dvs. en undersogelse, hvor Legemidiet
ordineres sorn normalt i overensstemmelse med betingelserne for markedsforings-
tilladelsen), der er gennemfort § Danmark, indsendes 1l Lazgemiddelstyrelsen af
indehaveren af markedsforingstilladelsen. Efter stk. 2 1 samme bestemmelse, skal
indehaveren ogsd sende en sidan rapport til Udvalget for Risikovurdening inden for
Lzgemiddelovervigning (PRAC) under Det Europaiske Lagemiddelagentur, ndr
undersogelsen er udfort | mere end et EU/E@S-land, eller hvor Lzgemiddelstyrel-
sen har fastsat vilkdr om undersogelsen i forbindelse med udstedelse al markedsfo-
ringstilladelzen
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2.4.2. Sundheds- og Lldreministeriets overvejelser og lovforsiagets indhold

[ lovforslagets § 1, nr. 7, foreslds som en mindre justering af lzgemiddellovens §
92 c. Der foreslas indfort den xndring i sk, /, at indchaveren af en markedsfo-
ringstilladelse kun skal informere La:gemiddelsiyrelsen om resuliaterne af obliga-
toriske ikkeinterventionssikkerhedsundersogelser af et godkendt lzgemiddel 13
mennesker, og andre (frivillige) ikkeinterventionssikkerhedsundersogelser, der er
gennemfort ¢ Danmark. Forslaget omfatter undersogelser, der er et vilkir for en
markedsforingstilladelse fastsat af Lizgemiddelstyrelsen pa et udspunkt efier ulla-
delsens udstedelse.

Der bibcholdes det gcldende krav om, at rapporter med resultater fra obligatoriske
ikkeinterventionsundersogelser, der er gennemfort i flere EU/EOS-lande skal ind-
sendes til Udvalget for Risikovurdering inden for Lxgemiddelovervigning under
Det Europxiske La:pemiddelagentur (PRAC). I de til fxlde har PRAC givet tlla-
delse ul den pigx:ldende undersogelse,

Formdlet med forslaget er at indfore en mindre administrativ lettelse for lagemid-
delindustrien.

Forslag til ®ndringer i veevsloven

2.5. Distribution af humane veev og celler

Baggrunden for forslaget om regulering af distribution og eksport af humane veev
og celler (scedstrd) til private

Vavsdirektivet og vievsloven forholder sig ikke i dag direkie ul muligheden for di-
stributton eller eksport af konsceller direkie til private. Reguleringen indeholder der-
for hverken et decideret forbud mod eller en regulering af denne distributionsform.
Det betyder, at det i dag efier de danske regler er muligt for danske smdbanker at
levere sed direkie til private kobere i bide ind- og udland til brug for hjemmeinse-
mination,

Derer rejst sporgsmél fra Europa-Kommissionen og avrige medlemsstater om, hvor-
vidt denne distnbution af sed direkte ti private kunder er i overensstemmelse med
vevsdirektivet. Overvejelseme gir seerligt p4, om direktivets bestemmelser om spor-
barhed og forpligtelsen ti! at indberette alvorlige uonskede hzndelser og alvorlige
bivirkninger som folge af anvendelsen af szden kan overholdes ved salg til private
kunder, herunder ved disses mulige videresalg af seden. Sundheds- og £Eldremini-
steriet har derfor haft en dialog med Europa-Kommissionen om fortolkningen af
vievsdirektivet og de tilhorende kommissionsdirektiver (Kommissionens Direktiver
2006/86/EF og 2006/17/EF).

Det er videre den faglige vurdering fra Styrelsen for Patientsikkerhed, at der opsd ph
grund af udviklingen i branchen er behov for af patientsikkerhedsmassige drsager at
skabe grundlag for en storre sikkerhed for sporbarhed og indberetning af de nodven-
dige oplysninger om alvorlige uonskede hendelser og alvorlige bivirkninger

Frem til 2012 blev vaevsloven og loven om kunstig befrugtning (i dag lov om assi-
steret reproduktion) administreret af to forskellige myndigheder, henholdsvis Lage-
middelstyrelsen og Sundhedsstyrelsen. Sundhedsstyrelsen fastsatie dog regler om
donation, udtagning og testming 1 henhold tl vievsloven
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Kommenterede [0513]: H delsen er behandiat | vediag
folgebrev of | gvrigt direkte med Europakommissionens formand Dr.
Stefsan Van der Spiagel, zom anfeet. Vi har dokumentaret, at spor-
batheden er fuldstandlg intaks og faktisk bedre, ndr der ikke er mek
lemied mellem vievscenter of slutbruger, si derfor afvises det, at
dette forhold skubls forbedre sporbarhed og patientsikkerhed. Dat
forholder sig, som argumenteret, lige cmvencdt.

Kommenterede [0514]: Vi vil gerna sa denne faglige wrderlng.-'
| for vi mener den md vayre baseret pd et forkert grundlag, og vil
| gerne have mulighed for at mgt_ih_mise den.




Fra indforelsen af lov om kunstig befrugtning i 1997 og frem til 2012 regulerede
denne lov alene kunstig befrugining ved lazgelig behandling og gav kun mulighed
for behandling af kvinder, der var gifi eller levede i gteskabslignende forhold.

I perioden for 2012 var der ikke direkte forbindelse mellem vevslovgivningen og
lovgivningen om kunstig befrugining. Dette medfonie blandt andet klinkker drevet
af jordemodre, der tilbod insemination af enlige og lesbiske med saxd, der ikke stam-
mede fra en pariner, alene efter reglerne i vacvsloven. 1 dette regi blev ogsd ikke-
anonym doenation introduceret, som pa det tidspunkt ikke var lovlig at udfore for
lger efler lov om Kunstig befrugtning. De nye Klinikker medforte sdledes ogsi et
storre marked for sedbankeme, der nu tillige leverede sad til disse jordemoderkh-
nikker

12012 blev lov om kunstig befrugtning @ndret (il at giclde for alle autoriserede sund-
hedspersoner, og herved blev jordemoderklinikkerne omfattet af loven. Samtidig
blev det muligt at valge ikke-anonym sddonor i forbindelse med fertilitetsbehand-
ling foretaget af andre autoriserede sundhedspersoner end jordemodre, for eksempel
lager

Smdbmkmne havde hidtil selv fastsat krav om, at private kunder skulle fremvise
lzgeattestation, hvis de onskede at i3 sedstrd leveret til hjemmeinsemination. Fra
2011 begyndte en szdbank dog ogsd at szlge til privatpersoner uden lzgeattestation.
Salget til private har vieret jeevnt stigende lige siden. Der er herunder opstéiet et mar-
ked for salg af sed direkte til private modtagere i andre EU-lande og trediclande.|

Udenlandske kvinder, der fir fertiliteisbehandling { Danmark, kommer hovedsagekig
fra Sverige, Tyskland og Norge. Det amages, at det dels skyldes den geografiske
narhed, og dels at det 1kke er tilladt for kvinder i alle tre lande at anvende anonym
swddonation. | Norge og til dels Tysk]nnd er fertilitetsbehandling af enlige og lesbi-
ske desuden megel restriktivt reguleret. 1 Norge er fertiliteisbehandling af lesbiske
kvinder alene tilladt for gific lesbiske par, mens fertilitetsbehandling af enlige og
lesbiske kvinder i Tyskland ikke er forbudt ved lov, men de fleste medicinske sel-
skaber 1 regionerne har guidelines, som begraznser fertilitetsbehandling til gifie he-
teroseksuelle par.

Det antages, at det er tilsvarende restriktioner, der cr drsagen til efiersporgslen pd
distnbution af sied til private til hjemmeinsemination i ovrige EU-lande og 3 lande

Salg tl private sker i dag pa to mdder. Sden kobes af en kvinde eller ¢t par og
leveres enten til en fertilitetsklinik til brug for fertiliteisbehandling eller til kvinden
eller parrets hjem til brug for hjemmeinsemination.

Dt er i dag ikke muligt at kontrollere, at alle kvinder eller par, der keber sed til
hjemmeinsemination, indberetter en opniet graviditet til smdbanken. Det er imidler-
tid ved stikprevekontrol pennemfort af Styrelsen for Patientsikkerhed konstateret
underrapportering fra private kunder til szdbanken. Det blev her pavist, at kun en
mindre del af de kliniske graviditeter, der var blevet indberettet til en behandlende
klinik, var blevet indberettet il den berarte szdbank af dennes private kunder.

En ufuldstendig indberetning af graviditeter medforer, at der ikke er sikkerhed for,
at den fastsatte kvole i bekendigorelse om assisteret reproduktion pA maksimalt 12
levedygtige graviditeter per saddonor kan overholdes, ligesom det kan indikere, at
der formentlig ogsd sker en ufuldstu:ndlg indberetning af alvorlige uonskede hzn-
delser og alvorlige bivirkninger mvl En folgevirkning af det er en manglende ud-
sendelse of sdkaldte "rapid alerts” fra Styrelsen for Patientsikkerhed til andre landes

myndigheder. En rapid alert er en advarsel om risiko for feks, alvorlig
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Kommenbtereda [DS15]; Arsagen til denne sndring var, at kvin-
der | mange lande Ikke har adgang til behandling, og derfor var tvun-
get ud pd “de gri matlwd' dvs. usutoriserades levaringer af taed,
med sundhed: juridiske of soclale b som folge.
Sundhedspersoner | dlsa lande kunng Jkke lovligt udstede attesta-
thon, Det er lkke st problem | Danmark, hvor alie bar ldpn; til be-
handling hos sundhedspersaner. t Di k findes hj
tion stort set ikke sted.
Ved o0 lmndil analyse vurderede vl § 2011, at de! Tkke havde pati-

ige elter harhed: k a
levere smden dluku til modtagaren, idet snden er den samme haje |
Ioalitat uanset, men at det faktisk kun kan forringe patientsikkerhe-
den og sporbarheden, nir der kommer flere fed ph. Ved st flarne
mutigheden for at fi adgang ti testet og screenet tad | disse lande

skabes prmtist det mod. af det gnskede; ringere p
hed og ringere sporharhed.
Kommenterede [0516): S geider | overvmidende mange

andre lande, f.eks. Sverige, Portugal, italien, Graekenland, Schweiz,

]. har Styrelsen for Patlentsikkerhed ju netop glort. Der menes nok: at

| set om indb ingen skal g at mellemied i form af en sund-

| @strig. og en lang raekke lande udenfor Europa ogsd.
[ Kommenterede [0517]: Det kan sagtens kontrolleres, of det

| den Ikke er optimal, og det er korrekt, men det har intet med hjem-
meinsemination at gore som sidan.
For det forste skal ale graviditeterindt tes fra siutbrugere, uan-

hedsperson, vil dat stadig vaere slutbrugeren, som skal indberette
sk derfor mi det gaide, at jo ferre ted fra slutbruger til vaevscenter
dbank), jc bedre, Sa arg som ef anfort | vedhatfiede
bm miht. tH sporbarhed § ﬁlftkf- af AUH og AUB
Fot det andet er det isar klinikkerne, som lkke indberetter. lkke |
Danmark, som er gode vl det, men generelt, og da dat er langt ho-
vedparten vi eksporterer, er Danmark kun en lme del sf problemet. |
For det tredfe servi en klar h _' ol Indbe- |
retning jo mere ulovigt | modtagerand F wks. }
enligs eHer | ke eller sundhed: personer g it ndr behandlin- |
gen ar uioviig, men mange sundhadspersoner praktiserer borgerlig
ulydighed, for at hjaipe deres patienter.
For det flerde er det evident, at antal bern pe. donor (ikke gravidite-
tor) ikke har gignifikant betydning. F.eks. viser nyllg forskning at risi-
keen for kensanginuttet | et lend som Danmark stiger fra 1 gang pr.
21 b ved 25 bern pr. donor til 1 gang pr. 49 dr ved 12 Sem pr. do-

nor. Begge tal ar si ot sige hek uden betydning.

[ Kommenterede {OS18]: Dette er en fejlslutning, idet der er |
| fort dok ion for, at indb ing af g Intat har at
| gore med indberetning af AUH eller AUB. De kommer altid, og altid
| fra reciplenten.




genetisk sygdom eHer genetiske anieg herfor, der kan vare til stede eller opsta hos
bom af en donor,

Videre er Styrelsen for Patientsikkerhed bekendi med, at saxdstrd ulovligt viderefor-
handles fra én privat person til andre private personer via socigle medier med yder-
ligere forringelse af mulighederne for at sikre sporbarhed, indberetning af glvorlige
uenskede hndelser og alvorlige bivirtkninger samt tilbagemelding af graviditet til
folge.

Salget direkie til private hor siledes afledie konsckvenser. Manglende indberetning
medfoerer dels en risiko for, at der fades flere born med mulig genetisk sygdom, dels,
at disse ikke opspores i tide til at indlede en forebypgende eller tidlig behandlings-
indsats.

Af disse drsager foreslds sikring af oget sporbarhed og registrering ved distribution
af szd til privatpersener.

2.5.1. Geeldende ret (sporbarhed)

Vavsdirektivel blev implementeret i dansk ret ved vicvsloven (lov nr. 273 af 1. april
2006 om krav ul kvalitet og sikkerhed ved handtering af humane vy og celler),
herunder bestemmelserne i artikel 8 om sporbarhed (vazvslovens § 12) og artikel 11
om indberetning af alvorlige uonskede handelser og alvorlige bivitkninger.

Det folger blandt andet af artikel 8, at alle va:v og celler, der udtages, forarbejdes,
opbevares eller distribueres, skal kunne spores fra donor ti] recipient og omvendt
Der er i tilknytning hertil fostsat krav om, at vazvscentre skal opbevare de aplysnin-
ger, der er nodvendige for at sikre sporbarheden 1 alle faser, i mindst 30 ar efier den
kliniske anvendelse

P4 denne baggrund stiller vacvslovens § 12 krav om, at vasvscentre og udtagnings-
steder (herunder sedbanker) skal anvende et donoridentifikationssysiem og opbe-
vare de oplysninger, dokumenter og matenaler, som er nodvendige for at sikre spor-
barheden af viev og celler 1 alle faser fra donation til distribution til modiageren
Denne regel er udfoldet i vicvsbekendtgorelsens (bekendtgorelse nr. 764 af 26, may
2015 om humane vav og celler} §§ 16 og 21 samt tilhorende bilag.

En vzsentlige bestandde! af begrebet sporbarhed er at kunne sammenka:de en donor
med recipient(er)

Anvendelse af denorszd ved assisteret reproduktion og insemination er til gavn for
kvinder, der onsker at blive gravide. Der kan imidlertid va:re alvorlige nsici forbon-
det med anvendelse af donorszd, sisom overforsel af alvorlig genetisk sygdom eller
arveanleg herfor til recipientens (moderens) bam. Denne risiko er ogsd il stede ved
naturlig forplantning, men en viesentlig forskel er, at der ved anvendelse af en donor
ikke er samme kendskab til sygdomshistorikken hos faderen og dennes familie, som
man typisk har ved naturlig forplantning,

Sporbarhed til recipientens (moderens) bam er pA denne baggrund ogsa vesentlig
for at kunne sikre formidling af og behandling af bomn, der er fodt af en szddonor,
hvor der efterfolgende rejses mistanke om en genetisk sygdom eller disposition for
genetisk sygdom

Kravet om spotbarhed indeholder et krav om at kunne finde og identificere viey og
celler i en hvilken som helst fase fra udiagning til opsatning i recipient(er).
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| Kommenterede [0519]: Som det fremghr af oversigten fra

Eupal i erlangt hovedp af Rapid Allers vedrprende
dd med ganetiske sygd . Men da genatiske syg-
d er en npdvendig folg: d il k ller, kan de ikke tnd-
gds og man kan heller Ikke gare noget ved dem, nir man opdager
dam, andet ¢nd vasre transparente. Det er helt forkert at anvende
rapid alerts ti noget der ikke kan kaldes tilbage eller undghs. Herun-
der bor det, som redeglort | vedlagte skrivelse, konkiuderes, at gene- |
tiske sygdomme er ikke en AUB, og derfor bar den flemes fra vavs- ]
loven § 3 stk. 6.

Kommenterede [0520]: Det har ingen betydning om saed bii-

ver videresolgt. De bliver bide tilbagekobt of videresolgt tl andre

modtagare, typlsk ndr en kvinde har reserveret et depot af smd fra

en valgt donor og enten har Fiet de snskede bom eller opgivet vi-
dere behandling. Her salger hun tlibage tH banken eller tll en anden

vinde, sorn sidan set blot treeder | hendes sted som kontrahent.

Sporgsmilat er alens hvem smden distribueres til, men da smden
hele tiden har varet | vasvicentret, mndrer det Ikke noget, og hvis

| levetingen senere skulle leveres til en ny modtager, mndrer det intet
ved sporbarheden. Den er intakt og den nye modtager gennem | 30
. b i vaevacentrat,

! Indberetning af AUH og AUB eller gravkiteter er jf. ovenfor heller

i ke phvirket of dette.

d
1

Kommentereda [0521]: Det mener vi siletes vi har dokumen-
terst ikke er korrekt.

e

Kommentereda [0522]: Ne), det er ikie en risic men noget der
altid vil vazra thfaridet Endda overfersel al mange shvorlige geneti-
ske sygdomme eller arveanlmg for hver donor. Derfor er en arvelig
sygdom ikke en sivorfig unnsket bivirkning, for sd skulte stie donorer
kaldes tilbage, selv inden de blev brugt, for med denne viden skulle
slle o pr. definition betegnes som AUB, og det kan naturligvis |
| lkke vaere meningen.

Kommenterede [0523]: Det er ikke korrekt, som redeglort for
ovenfor. Rislkoen er faktisk bevisiigt mindre, ved jelse af en
donor, men dog uden at det er signlifikant, for den testning og ud-
vanigelse som foregis ved doncrer, #r kun “kradsen | overfladen™.
Alle mennesker og alte donoret har masser af genetlske sygdomme |
| genomet.

Kommentersda [0524]: Det er mers komphiceret. | mange til-
taelde gnsker folk ikke at t besked of | mange tilfalde er der ikke
nogen behandling, og ls=ri disse tittmlde traader Bloetikkanventio-
nen i kraft, nemlig retten til ikke at vide, Idet viden om sygdomme —
Iszr nir de ikke kan behandles, kan odelmgge livskvaliteten. Dette

! ar alt samman indarbejdet | Cryes' CON-system, som har vundet stor

| anerkendelse intemationalt. Cryos stir geme til ridighed mht. rid-

| ghwning af myndighederne | dette spargsmdl.

g




Vievscentrene er derfor ogsh forpligtet til at opbevare oplysninger med identifikation
af recipienterne. Det er dog kun vazvscentre og udtagningssteder — og dermed ikke
privatpersoner — der er omfattet af kravene 1 vievsloven om at stkre vaev og cellers
sporbarhed.|

Ved salg til privatpersoner er det muligt for vevscentre al regisirere den privatper-
son, der keber seden. Sedbankerne oplyser i den forbindelse, at man sikrer donos-
smds sporbarhed 1 alle faser helt frem til modtageren (koberen), men at der ved hjem-
meinsemination ikke er sikkerhed for, at koberen af donorszden ogsd reelt er bruge-
ren.|

Registrening af donoridentifikation ved en privatpersons eventuelle fvideresnlg eller
anden videre distribution af denorsden cr ikke reguleret og vil i praksis vanskeligt
kunne sikres. Et krav om privatpersoners sikring og opbevaring af data i 30 &r med
henblik pa at sikre sporbarhed tl den reelle modtager ( en form, der er anvendelig
for eller Kan sammenkores med myndighedernes varslingssystemer etc , md antages
at viere umuligt eller uforholdsmassigt vanskeligt at gennemfore, kontrollere og
hindhxve.

Henset tit udviklingen inden for fertilitetsbehandling og herunder brugen af hjem-
meinsemination vurderes den nuvrende regulenng ikke tilstrkkelig til at sikre

sporbarheden af vazv og celler i alle faser fra donation til distribution til modtageren.

2.5.2. Geeldende ret (indberetning af alvorlige uonskede hendelser og alvorlige bi-
virkninger)

Direktivets artikel 11 fastslar blandt andet, at medlemsstaternc skal sikre, at der op-
reties el system (il rapportering, efterforskning, registrering og videresendelse af op-
lysninger om alvorlige vonskede handelser og om alverlige bivirkninger under cller
efter den kliniske anvendelse, der kan have indflydelse pa vacvs og cellers kvalitet
og sikkerhed. Vavscentrene skal i den forbindelse sorge for at undermrette de kompe-
tente myndigheder om eventuelle alvorlige vonskede handelser og alvorlige bivirk-
ninger. Vavscentrene skal ligeledes sorge for, at der indfores en pr:cis, hurtig op
verificerbar procedure, hvarefter de kan irekke alle produkter ulbage, som mistza-
kes for at have forbindelse med en alvorlig uonsket handelse eller en alvorlig bivirk-
ning

P4 denne baggrund stiller vievslovens § 13 krav om, at vievscentre, udtagningssieder
og sundhedspersoner indberetter alvorhige uonskede hxendelser og alvorlige bivirk-
ninger, der Kan have indflydelse pd eller forbindelse med vazvs og cellers kvalitet og
sikkerhed til dels relevante vicvscentre og til Styrelsen for Patientsikkerhed. Der er
fastsat nwermere regler herom i vvsbekendtgorelsen

Ansvaret for vurdering af en donors egnethed 1 forbindelse med donors adgang &
donorprogrammet og efterfolgende i forbindelse med indberetninger af alvotlige bi-
virkninger og alvorlige uonskede hxndelser, er efter [ovgivningen placeret hos vaivs-
centret/seedbanken. Hvor smdbanken bliver opmaxrksom pa, at donor méske er bzrer
af en genetisk sygdom, er det derfor sidbankens ansvar at udarbejde en faglig vur-
dertng af donors egnethed, sette donors saed i karantene og underrette fertilitetskli-
nikkeme samt indberette hxndelsen til Styrelsen for Patientsikkerhed

Formalet med indberetningspligten er at undgd, at der fodes flere bom med samme

lidelse, eller at informere om risikoen for sygdom hos andre bem af semme donor.

Indberetning af mulig alvorlig bivirkning fra en kvinde, der har opniet gravidi-

tet/fodt barn med sxddonor, og hvor der er mistanke om genetisk sygdom hos foster

eller barn, er saledes afgorende for at sikre, at donerede viev og celler fra den
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Kommenterede [0525]: Men nir vaevscantret kender identite-
ten pd slutbrug privatp kan spotbarheden da ikke blive
bedre. Med Nere led metfam van og slutbruger vil sport
haden kun kunne blive forvaerret, som nmemere redegiort for | med-
Tplgende brev,

Kommenterede [0526]: Dot er korrekt, men det kan vi halter
Ikke slkre selvom levering sker gennem en sundhedsperson, Hvis
suthrugeren f.eks. udgiver sig for en anden til sundhedspersonen,
il det altid kunne manipuleres, men hvad shulle formblet vazre med
at lade det g tll en anden, nir man netop har direkte adgang tll at
14 leveret fra v 7 Og indb inger om gravidi og
AUH/AUD kommer sligevel altid fra siutbrugeran, si det mndrer
ikke noget. i
]

{ Kommenterede [0527]: Videresalg har ikke noget med vievslo- |
| ven at gare, det har kun distribution. J

| Kommenterade [0528]: Viders distribution har i aldrig hert
om, og det vil ogsid krmve sedige forudsmtning og udstyr. Endelig il

| det vare ulovig | hele EU, for noget sbdant ville kreve en vavscen-
terficens. 54 pd den mide er det altsh reguleret,

Kommenterede [0529]: Her har v argumenteret for, at den er
optimal of ikke kan blive bedre netop ved hjemmeinsemination,
hvor der ikke er nogle farstyrmende mellemied fra vasvscenter tii
slutbruger.




pigxldende doror bliver sat i karantzzne, indul det er afgjort, om losterets eller bar-
nets sygdom stammer fra donor.

Tilsvarende har autoriserede sundhedspersoner, der anvender konsceller som led i
patientbehandling, efier vazvslovens § 13, stk 2, pligt ul at indberetie alvorlige bi-
virkninger af vicsentlig betvdning for sikkerheden ved anvendelsen af donorsa:d ul
Styrelsen for Patientsikkerhed og den relevante smdbank, Sundhedspersoner, der be-
handler et barn fodt med hjalp af sxd eller ag fra donor, eller som behandler en
person, der har doneret szd eller xp, har ligeledes pligt til at indberette genetisk
sygdom hos bamnet eller personen til relevante vazvscentre og Styrelsen for Patient-
sikkerhed efler vievslovens § 13, stk 3 og 4.

Imidlertid har privatpersoner ikke en sddan indberetningspligt. En kvinde eller et par,
der har fiet et donorbamn, cller andre pirorende kan henvende sig 6] szdbanken cller
Styrelsen for Patienisikkerhed ved mustanke om genetisk sygdom mv. hos bamet,
ligesom donor ogsd selv kan henvende sig til sz:dbanken, hvis han har faet konstate-
ret en genetisk sygdom. Men der er som navnt ikke tale om en pligt til at indberete,
hvorved sikkerhedskzden omkring donation af seed siledes 1 nogen grad brydes, nir
saden overdrages til privatpersoner

Smdbankerne har ligeledes oplyst, at indberetninger sjeldent modiages fra hjemme-
tnseminerede kvinder.

Idet sporbarheden ved hjemmeinsemination i mange tilficlde fortabes, mi det anta-
gres, at vaevscentrene ikke fuldt ud kan overholde deres indberetningspligt om alvor-
lige uonskede handelser og alvorlige bivirkninger, hvis modtageren ikke selv melder
tilbage, eller hvis vievscentret ikke har kendskab til den reelle modtager.

Dette mé ligeledes antages at vanskeliggore vievscentrenes forpligtelse efter vazvs-
bekendtgorelsens § 25, hvorefier vevscentret skal sikre, at beslutningen om karan-
tene, herunder permanent karantxne eller ophxvelse al midlertidig karantzne,
straks meddeles til alle afiagere af konsceller {ra denne donor og til Styrelsen for
Patientsikkerhed

Meddelelse om en alvorlig uonsket heendelse eller alvorlig bivirkning nér derfor ikke
nodvendigvis modtageren af konscelleme (kvinden), som ikke har mulighed for at
tage eventuelle forholdsregler mv.

))et folger videre af vaevslovens § 18, at Styvelsen for Patientsikkerhed kan videre-
give oplysninger om alverlige uonskede hendelser og alvorlige bivirkninger samt
udfort kontrolvirksomhed tit EU-kommissionen samt kompetente myndigheder i an-
dre berarie lande.

Danmark udsender pi denne baggrund “rapid alerts™ med angivelse af, hvilke lande
der bliver pdvirket, ndr en szddonor bliver permanent blokeret. Medlemslandene kan
ved foresporgsel fa oplyst, hvilke klinikker donors sadstrd er leveret til. Medlems-
Jandene kan pA denne mide sikre sig, at den berorte fertilitetsklinik foretager nod-
vendige tiltag over for modtagerens bam. Dette er imidlertid ikke muligt, ndr det er
en privatperson, som har kobt de blokerede smdstrd, idet smedbanken ikke md vide-
regive oplysninger om private Inodtagere af hensyn til regler om databeskyuelse. |
disse tilfclde vil det derfor vacre umuligt eller uforholdsmessigt vanskeligt at sikre,
at der foretages de nodvendige ultag over for modtagerens bam, da modtageren vil
viere ukendt for de kompetente myndigheder

2.5.3 Vanvsduchtivet = spurburhicd og indberetning of ulvorlige wonskede hwndelse
og alvorlige bvirkninger
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Slde 31
| Kommenterede [0530]: Og her har vi misforstielsen. Det hjel-
| pet lkke at vaeige en snden donor, for alle donorer — uanset anam-

| nestisk udredning og genetisk ing — vil videregive adskillige ge-
netlske sygdemmae. Og netop nbr man kender lidelsen, kan den und- |
£ds F.eks. tve sygd Hvis recipk Ikke er bacer, kan |
denor bruges fuld dig it, Selv ved dami arvelige syg- !
demme kunne denor principiel des, blot der fi ges PGOD.

En donor adskiller sig sledes | princippet ikke fra en privat partner. | _'
begge tilfelde kan kenscellerne bruges, men naturdigvis med beharlg |
L information og testning. |

Kommenterede [0531]: Men indberetningen kommer altid fra
privatparsonen, uanset om der har vaeret en sundhedsperion invel-
veret eller ¢], Dat er vores erfaring, st indberetning direkte til vaevs-
centret bedst sikrer indberetning og sporbarhed. At den biver didi-
gere, skal den gennem flere led, som ofte ikke eksisterer mere, har
dastrueret zine journaler, osv

sjaldent Indberetningen fra mellemied. Naturligvis fordi det er fra

Kommenterede [0S32): Det er Ikke rigtigt. Tvartimod fir vi
kvinderns/parrens at Indberatningen udipringer

[Kommenterede [OS33]: Ikke korrekt. ]

 Kommenterede [0S34]: Det er en fejlncagelse ]

Kommenterede [0S35]: Det er ligeledes en fejlantageise. Den
foregir perfekt, Vi har thke kendskab til en eneste sag som ikke er
blevet behandlet korrekt.

Kommentereda [0536]; Det forholder sig lige omvensdt. Hvis
vavscentret (smdbanken} har identiteten pd slutbrugeren, nir den
bedre frem end hvis den skal via meliemled i form af sundhedsper-
soner, som ofte er kukket eller har destruerat journsimateriale

Kommentereda [0537]: Som redegjort for, ber har vi aldrig ud
af over 100.000 sasdprever og over 1.000.000 behandiinger oplevet
hverken AUH efler ALB. OG som redegiore for, kan genetizke svyg-
dommae pr. definition ikke vazre AUB. Som ogsd redegjort for, er det
miskbrug of rapkd alert at medtage genatiske sygd for dels vil
dat vaere tifaldet For alle donaret o dels vil myndighederns | EU
Ikke kunne gere nogat, Bernens kan [o ikke kaldes tilbage, og vi skal
pektere biostikk K art. 10.2, sb vi skal netop sikre, st
folk har mulighed for at veige fra.

Kommentereda [0538]: Det har v allerede glort, herunder

[ dt sagtbeskrivelse o risikovurdering samt henvisning ti fo-
kal genetisk ridgiming. Lokale sundhedspersoner kan lkke foretage
mere | den anledning.

Kommentereda [0539]: Netop, og det mi lokale klinlkker hel
lar Ikke, men da hj ! inaticn jo iser omf lashiske og
enlige som ofte ikke har adgang til lokal behandling, vil de netop

| have beskyttelsesbehov.




Vavsdirektivet indeholder ikke et forbud mod salg af sa:d til privatpersoner. EU-
Kommissionen vurderer dog, at de forudseininger, hvorp vevsdirektivet og de til-
herende tekniske direktiver blev forhandlet og vedtaget, og som ses afspejlet i direk-
tivets preambel, tager udgangspunkt 1, at seden distribueres via klinikker frem for
direkte til en privat kober, jf. definitionen af sporbarhed i Kommissionens Direktiv
2006/86/EF artikel 2 (g): "sporbarhed”: muligheden for at finde og identificere
vaeviceller (... ) samt for pd den/de klinikker, der anvender vevet/cellerne i recipien-
ten, at identificere recipienten/recipienterne {...)".

Tilsvarende fremgér det af Kommissionens Direktiv 2006/86/EF i primamblens afsnit
&, at "Dette direktivs anvendelsesomride bor omfatte kvaliteten og sikkerheden ved
humane vav og celler under kodning, behandling, przservering, opbevaring og di-
stribution #/ den sundhedsinstitution, hvor de anvendes i det menneskelige legeme
(egen fremhxvning) ™.

Denne vurdering siottes yderligere af bilag IV til direktiv 2006/1 7/EF af 8. februar
2006 om gennemiorelse al Europa-Parlamentets og Réidets direktiv 2004/23/EF for
s vidt angdr visse tekniske krav til donation, udtagning og tesining af humane vy
og celler. Heri forudsmttes det, at distribution alene sker til vaevscenire, jf bilagets
punkt 1.7c: “identifikation af det modtagende vaevscenter (adresse og telefonnum-
mer) og af den person, der skal kontaktes med henblik pa levering af containeren”,
punkt 2: "Modtagelse af varvene/celleme pd vacvscentrer'” og punkt 2.1 "Nir de ud-
tagne vieviceller ankommer til vievsceniret, skal der foretages en dokumenteret kon-
trol af, at sendingen, herunder transportforholdene, emballagen, markningen og den
tilknyttede dokumentation og de tilknyttede prover, opfylder kravene i dette direktiv
og det modtagende centers specifikationer.”

Med lovforslaget onskes det derfor at sikre, at salg 1l private sker gennem et god-
kendt vazvscenter, en fertilitetsklinik, en hospitalsafdeling eller en autoriseret sund-
hedsperson, som er ansvarlig for anvendelsen il mennesker. Dette for at sikre kra-
vene tit sporbarhed og indberetning i vevsdirektivets artikel 8 og 11,

2.5.4. Sundheds- og Aldreministeriets overvejelser og lovforslagets indhold

Med lovforslaget foreslds det at indfore swerlige distributionskrav, sidan at vy og
celler (i praksis pd nuvarende tidspunkt udetukkende sxd) fortsat kan udviclges af
og sxiges 1il private kobere, men at sden i stedet for distribution direkte til koberen
leveres via registrerede vasvscentre, autoriserede sundhedspersoner etc.

Distributionskravet vil medfore, at alle kvinder i Danmark, der har brug for fertili-
tetshehandling, sidestilles pd den mde, at de slle skal via et vevscenter, fertifitets-
ktinik, hospital eller ignende uagtet Arsagen til behandlingen. |

Det folger af patienimobilitetsdirektivet (Europa-Parlamentets og Radets direktiv
201124/EU om patientrettigheder i forbindelse med grenseoverskridende sund-
hedsydelser) og bkg. nr. 469 af 23. maj 2016 om ret til sygehusbehandhing mv, at
kvinder dxzkket af en offentlig sygeforsikring 1 et andet EU- eller EQS-land ligeledes
har adgang til at soge fertilitetsbehandling i Danmark.

Onskes behandling pa et dansk offentligt hospital, skal kvinden have en henvisning |

fra en lzge, for hospitalet kan tage stilling 11}, om det kan tilbyde behandling. Hos-
pitalet kan af kapacitetsma:ssige grunde afvise at modiage udenlandske patienter, for
cksempel hvis der er lang ventetid pd behandlingen, og andre patienter derfor vil
blive tilsidesat. Regionen kraver den samme betaling for undersogelse og behand-
ling af patienter fra andre EU- eller E@S-lande pa hospitalet, som hvis de modiog en
dansk sikret patient til undersogelse og behandling
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Skde 22

Kommenterede [0540]: Denne vurdering er baserst pé at
mangetfulde grundlag og vi har derfer bedt om baggrunden for den

framlagt. \A menere o har arg for, st 1 of fejltol-
ket, og at sporbarhed aitid er bedst slkret jo farre led | distributions-
kaden fra til slutbruger. Se brev til ) 1 fi

den vedlagt som bilag.

Kommenteredea [0541]: Det giverikka bedre sporbarhed at der
kommer flere led pd. Her nmvmes "salg”, men der menes nok “leve-
ring”. Der anfores ™g at godkendt “,. Men hvad
skulle det hjzlpe at t endnu et godkendt v Imelem det
oprindelige og slutbrugeren. Er det farste vaevscenter ikke lige si
godt soim eftetfolgende? Og hvad skulte andre sundhedspersoner
kunne hjelpe, idet de kun har vmsentlig kortere journalpligt og cfte
lukker, fytter eller har rod | arkiverns.

Kommenterede [0542): Det vilie ikke have den store betyd-
ning om det kun geeldt kvinder § Danmark, da hjemmeinsemination
stort set kun er noget der findar sted | udlandet, hvor tusindevis er
farhindret adgang til behandling.

{ Kommenterede [0543]: Hvis behandlingen er ulavlig | det pb- |
| gmidende land kan der lkke henvises. Dette madfarer Ikke #n kesning |
| for disse patienter.




Et dansk privathospital eller en dansk privatpraktiserende sundhedsperson skal tl-
byde undersogelse og behandling af patienter fra andre EU- eller EQS-lande 1l
samme pris og pd samme vilkir, som gelder for en dansk patient 1 en tilsvarende
helbredssituation.

Selv om der i dag i praksis alene distribueres saxd dirckte til private personer, foreslas
det, at lovforslaget dzkKer alle typer af viev og celler. Det skyldes, at vaevsdirektivet
ikke sondrer mellem Konsceller og andre typer af celler og vy, for sd vidt angdr
krav om sporbarhed og indberetning af alvorlige utlsigtede handelser og alvorlige
bivirkninger. Herudover kan det med den teknologiske udvikling og innovation pa
omridet ikke udelukkes, bt der kan opst situationer, hvor vievscentre kunne tilbyde
distribution af andre typer af viev og celler end konsceller til private kunder, Ogsa
her méa hensynet til sporbarhed og indberetning og dermed hensynet til patientsik-
kerheden sikres,

Bamtidig foreslds det, at vevscentrene, herunder sedbankerne, i lovgivningen for-
pligtes til i en vis udstrzkning at treffe foranstaltninger, der sikrer overensstemmelse
mellem angivet og faktisk identitet pd de modtagende vevscentre eller sundhedsper-
soner, feks. ved opslag i EU's vatvscenterregister, 1 de relevante myndigheders au-
torisations- eller registreringsregistre, ved at bede den relevanie offentlige myndig-
hed om, f.eks. via IMI (informationssystemet for det indre marked), at tjekke sund-
hedspersonalets aktuelle ret til at praktisere eller andre kontrolforanstaltninger.

Sigtet med forslaget er af patientsikkerhedsmaessige drsager at skabe grundlag for en
storre sikkerhed for sporbarhed og indberetning af de nodvendige oplysninger om
alvorlige uonskede handelser og alvorlige bivirkninger gennem sikring af, at alene
professionelle aktorer, sdsom godkendte vievscenire og sundhedspersoner med ret tl
at praktisere i opholdslandet bliver ansvarlige for den videre distribution af vacv og
celler til eller behandling afl modtageren.

Det vurderes, at forsiaget vil have en viesentlig positiv indflydelse pa muligheden
for at forebypge risikoen for alvorlige uonskede hzndelser og alvorlige bivirkninger
ved anvendelse af donorsed til assisteret reproduktion

Det er Sundheds- op Eldreministeriets opfattelse, at den foresliede xndring af vievs-
loven vil medfore bverensstemmelse med intentionerne i vasvsdirektivet

Det forudsattes videre i vievsdirektivet, at medlemsstaterne fastsaetter sanktioner for
overtrmdelse af de nationale bestemmelser, og at disse sanktioner skal vcre effek-
tive, std i rimeligt forhold til overtrazdelsen og have afskrckkende virkning, jf artikel
27

Sundheds- og /Eldreministeriet foreslir pa den baggrund, at sanktionen for overtrz-
delse af de foresldede distributionskrav og kontrolforanstaltninger ti] identitetskon-
trol bor placeres i1 vicvslovens § 8, sdledes at Styrelsen for Patientsikkerhed kan @n-
dre, suspendere eller tilbegekalde den meddelte vzvscentertilladelse. En afgorelse
herom vil efier bestemmelsens stk. 2 ligeledes kunne proves ved domstolene

2.6. Karantenering og permanent anvendelsesforbud
2.6.1. Geeldende ret

Begreber sammenlignelige med Kkarantxnering og permanent anvendelsesforbud
blev indfort i lovgivningen i 1997,

Sida 23
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Kommentereds [0544]: Der findes ikke andet vaev of celler

som giver mening at bruge som “hlemmeinsemination”. Si detteer |
ret teori. Men | gvrigt stadig Ikke noget problem, for sporbarheden |
e stadig bedst ved direkte distribution til recipienten. |

— ——
| Kommenterede [0S45]: Som redeglort for | vediagte skrivelser
wil det ikke vamre teknisk muligt. Og netop | de lands hver patienter
© Tkke har adgang til behandling, vil det jo Ikke hjslpe patientemne, ty-
| pisk leshiske og enlige.

|

Kommenterede [0S46]: Det vurderes og er dokumenteret, at |
forslaget vil have en vassentlig negativ indflydelse pé muligheden for |
at forebygge rislkoen for AUH og AUB. |

Kommenterede [0547]: Det er dokumenteret, at der allerede
er overensstemmelse.

!

| Kommenterede [0S48]: Selvom en sidan afgerelse kan praves
ved domstolens, vil det krave, at domsafgerelsen skal udsmtte su-

| spansh elfer tiibagekaldelse, for at va kan ikke leve en dag

Luden ficens.




Det er sdledes anfort i den davarende Sundhedsstyrelses Vejledning nr. 15057 af 30.
septernber 1997 om kunstig befrugtning og anden reprodukiionsfremmende behand-
ling, at hvot der blev konstateret misdannelse cller sygelig tilstand hos et bamn fodt
efter smddenation, og hver dette miitte antages at kunne viere fordrsaget af forhold
hos seddonoren, som ogsi ville kunne gore sig gzldende | andre szdportioner fra
denne donor, burde udlevering af szd fra denne donor standses. Allerede udleverede,
men endnu ikke anvendte, szzdportioner burde tilbagekaldes

Det blev uddybet i vejledning om la:gers anvendelse af kunstig befrugining og anden
reproduktionsfremmende behandling fra 2006. Her fremgik det, at en lzge, som fo-
retog inseminationsbehandling med sa:d, der var rekvireret fra en szdbank, var for-
pligtet ul at underrette saedbanken om opndelse af graviditet samt om eventuelle
komplikationer, eksempelvis et barn fodt med genetisk sygdom cller misdannelser.
Denne underretning var en foruds®tning for optimal sikkerhed omkring brug af do-
norsaed, der ikke stammede fra modtagerens partner

Begge disse vejledninger var alene henvendt ul leger op omiatiede siledes 1kke an-
dre sundhedspersoner, der beskzftizede sig med kunstig befrugtning eller vicvacen-
tre, herunder sxzdbanker

Vmvscentre og hermed sdbanker blev omfattet af lovgivningen med bekendigo-
relse nr. 1035 af' 5. november 2012 om kunstig befrugtning samt Vejledning om au-
toriserede sundhedspersoners og vicvscentres virtksomhed og forpligtigelser i forbin-
delse med kunstig befrugtning fta 2012 med en prcisering af szdbankens forplig-
tigelser efier indberetning af mistanke om eller konstateret alvorlige uonskede hzn-
delser og alvorlige bivirkninger.

12013 blev definitionen pa en alvorlig bivirkning og alvorlig usnsket hendelse ind-
sat i vevsloven (Lov or. 653 af 12. jun 2013). Samtidig blev definitionen pi en
alvorlig bivirkning udvidet til ogsa ot omfatte genetisk sygdom hos et barn fodt med
hjzlp af sxd cller g fra donor (anden end partner).

Den gaxldende bestemmelse om karantenering og permanent anvendelsesforbud
blev indfort i vevsbekendtgorelsen (Bekendtgorelse nr. 764 af 26. maj 2015). Be-
stemmelsen fastslar, at hvis en vesentligt aget risiko for, at en donor kan overfore
sygdom eller en beerertilstand til en modtager, ikke kan udelukkes, skal vavscentret
sikre, at donors vaev eller celler straks settes i karantene, Hvis der er konstateret
vesentligt oget risiko for, at vaev eller celler fra en donor kan overfore genetisk syg-
dom cller bxrentilstand for genetisk sygdom, skal vaevscentret sikre, at der straks
indfores permanent forbud mod anvendelse af donors vev eller celler.

I tilknytning hertil blev der i Bekendtgarelse om assisteret reproduktion (§ 24 i Be-
kendtgorelse nr. 762 af 8. maj 2015) indfort et forbud mod anvendelse af en donors
kensceller til assisteret reproduktion, hvis et vaevscenter eller en autoriseret sund-
hedsperson modtager meddelelse om, at en donors kensceller er sat i karantene eller
er blevet permanent blokeret efier reglen i vavsbekendtgorelsen.

I Vejledning nr. 9351 af 26. maj 2015 om sundhedspersoners og vazvscentres virk-
somhed og forpligtigelser i forbindelse med assisieret reproduktion er det prozciseret,
at hvis en vesentligt oget risiko ikke kan udelukkes eller er konstaterel, og denne
risiko som udgangspunkt vurderes til 1 procent eller derover fotr en gentagelse af, at
en sddonor kan overfare sygdom til et bam, skal den ansvarlige person straks sorge
for at swtte donors seed i karantzne henholdsvis sikre, at der indfores permanent
forbud mod anvendelse af donors konsceller
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Det er ligeledes fastsat i bilag 7 til vievsbekendigorelzen (punkt 3.6), der gennemfo-
rer bilag [1I i direktiv 2006/17/EF 1 dansk ret, at der med donors informerede sam-
tykke skal gennemfores genetisk screening for gener, som ifolge det internationale
videnskabelige evidensgrundlag mdtte vere fremherskende i donors etniske bag-
grund, samt en vurdering af risikoen for overforsel afl genetiske tilstande, der miitte
forekomme i donors familie.

Den sundhedsfoglige begrundelse for indforelsen af disse regler er, at anvendelse af
donerede kensceller (fra andre end partner) indebazrer en potentiel risiko for at over-
fare genetisk sygdom til afkommet. Selvom det s)zldent forekommer, henset il den
genetiske udredning og screening af donor, kan konsekvenseme vere voldsomme
for de involverede familier

Generelt er screeningsprocedureme i forbindelse med szzddonation i Danmark al hoj
standard. Det er ikke muligt at undersoge donoreme for alle sygdomme, men de er
bedre udredt for genetiske sypdomme, end mend almindetigvis er. Herved minime-
res nsikoen for videregivelse af genetisk sygdom, men den kan ikke elimineres hele.

Sxdbanker skal sztte en donors saed 1 karantzne, hvis sedbanken far oplysninger
om, 8t det ikke kan udelukkes, at donor kan have en genetisk sygdom, der kan over-
fores til bomene. Smdbanken skal meddele fertilitetsklinikkerne om denne karan-
tzne. Normall vil man ikke give denne oplysning videre til kvinder, der er gravide
med donor, da viden om en eventuel genetisk sygdom pd dette stadium er lav, men
der kan vaere serlige forhold, der gor, at kvinder, der er gravide med donor i forste
eller andet trimester, skal have denne information, s4 der er mulighed for at overveje
fosterdiagnostik.

I de fleste tilfielde vil det efter szdbankens undersogelser vise sig, at donor alligevel
ikke havde en genetisk sygdom, og seden kan igen frit anvendes.

Hvis det viser sig, at donor har overfort genetiske sygdomsanleg, skal sedbanken
meddele fertilitetsklinikkerne om dette, s4 brug af donors sed ophorer, og fertilitets-
klinikkeme skal meddele det til forzldrene med bom fra donor.

Det er ikke hensigten med vzvslovgivningen at kunne opné feylfri sxd til reproduk-
tive formil. P4 trods af en emhyggelig udredning for genetiske sygdomeme ma der
#ccepteres en vis risiko for sygdomme med udspring i seeddonors genetiske fochold,
som svarer lil den usikkerhed, der er, ndr almindelige raske mand fir bom ved na-
turlig forplantning, og hvor de kender familiens sygdomshistorie. Alle mennesker
har i storre eller mindre omfang sygdomsgener, der zlene eller | kombination med
en anden persons gener kan give et barn genetiske sygdomme.

Imidlertid kan der veere en for hoj og uacceptabel risiko, der forst kan konstateres
ved, at donor far bam med en mulig alvorlig genetisk sygdom. Hvis en scdbank
modtager indberetning om en donor, som kan indikere, at han har genetisk sygdom
eller er beerer af et sygdomsgen, lever seden ikke lengere op til de krav, der stilles i
vevslovgivaingen. Saxden ma derfor ikke fgives til brug — i forste omgang skal den
karantxzneres, og ved konstatering af den genetiske sygdom skal der gennemfores et
permanent anvendelsesforbud.

En undtagelse fra disse regler er ceiler i soskendedepot. Her kan forldre, der alle-
rede har ét barn med donor, velge at fa flere born med donor, hvis de accepterer den
risiko, der nu er pavist for overforsel af genetiske sypdomsanlzg,
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Det er ikke op til forbrugere eller patienter selv at afgore, om de onsker szd fira en
donor, der har en sidan vacceptnbet risiko. Det er vizvscentrenes opgave at karanta-
nere, undersoge og derefter eventuelt permanent blokere szden, hvis risikoen kan
konstateres. Kun ved soskendedepot brydes dette udgangspunkt mod sxrlig infor-
mation til og samtykke fra modtageren.

2.6.2 Sundheds- og Lldreministeriets overvejelser og lovforslagets indhold

Bestemmelsen om karantaznering og permanent blokering flystes med forslaget fra
vievsbekendigorelsen ind i vaevsloven. Der foretages i den forbindelse ingen ind-
holdsmassige ndringer afl bestemmelsen

Formdlet med at flytie bestemmelsen til vevsloven er at understrege betydningen af
Karantxznering og permanent blokering for patientsikkerheden, jf afsnit 2.2.1. Der-
med tydeliggores samtidig vacvscentrenes ansvar for at foretage den nodvendige ri-
sikovurdering forbundet med karaniznering og blokering og vavscentrenes ansvar
for tage konsekvensen heraf ved at stoppe distribution og cksport af karantxnerede
eller blekerede varv og celler. Endelig tydeliggores ogsd vicvscentrenes forpligiclse
til at oplyse aflagere om, at allerede distribucrede eller eksporterede vazy og celler
ikke md anvendes.

Af samme drsag bliver bestemmelsen knytiet til vaevslovens § 8, siledes at en over-
trzdelse af bestemmelsen om karantznering og permanentblokering som en nyska-
belse giver Styrelsen for Patientsikkerhed mulighed for at @ndre, suspendere eller
ulbagekalde en vvstilladelse, indiil vazvscentret kan dokumentere, at det igen over-
holder kravene | bestemmelsen. Bestemmelsen forbliver samtidig strafsanktioneret
- med fiytningen nu efier vaevslovens § 21.

2.7. Ovrige endringer og preciseringer i vavsloven
2.7.1. Definitioner

Langt hovedparten af definitionerne pd vazvsomrddet er en implementering af vicvs-
dircktiverne (Europa-Parlamentets og Radets direktiv 2004/23/EF samt Kommissi-
onens direktiver 2006/17/EF, 2006/86/EF, (EU) 2015/565 og (EU) 2015/566).

Definitionerne er i dag implementeret i vazvsloven, vievsbekendtgorelsen samt ulla-
delsesbekendtgorelsen (Bekendtgorelse nr. 827 af 2. juli 2015 om tilladelse 11l og
kontrol med handtering af humane vy og celler). Flere af definitioneme gentages 1
flere af regelsmitence.

For at oge overskueligheden og sikre ensretning foreslds det, at de mest centrale de-
finitioner samles i loven.

2.7.2. Ressort

Som folge af oprettelsen af nye ministerier og omorganisering pA ministeromridet i
lobet af 2015 foreslds betegnelsen af de kompetente myndigheder wndret overalt i
loven

2.7.3. Hospitalsfremstiflede legemidler

Lovforslaget lzgger op ul, at lovens § 11 a vedr. lzgemidler til avanceret terapi, der
fremstilles pa et hospital i Danmark, flyttes fra kapitel 4 a til vicvslovens kapitel 3,
der indeholder lovens ovrige serbestemmelser.

Formalet or af ordenshensyn at samle alle vievslovens swerbestenumelser i ¢ kapitel
Der lzgges med forslaget ikke op til indholdsmmssige @ndringer af bestemmelsen
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Samtidig ajourfores bestemmelsen, sa det fremgir, at det er Lezgemiddelstyrelsen,
der har kompetencen til at udstede udleveringstilladelse og stille vilkir hertil, mens
Styrelsen for Patientsikkerhed har kompetencen til at udstede vzvscentertilladelse
til de hospitalsenheder, der fremstiller lzgemidier ul avanceret terapi.

3. Okonomiske og administrative konsckvenser for det offentlige

Lovforslaget om sikkerhedskrav ul lzzgemidlers emballage skonnes at fi okonomi-
ske konsekvenser for Lzgemiddelstyrelsen og regionemne. Udgifiemne kan ikke be-
regnes pa nuvierende tidspunki, da sikkerhedselementeme endnu ikke er fxrdigud-
vikiet og et tilhorende datalagringssystem ikke er etableret.

For Leegemiddelstyrelsen forventes merudgificr til behandling af et vist oget antal
vanationsansogninger, som kun angir sikkerhedselementer i tiden frem til februar
2019.

For Lgerniddelstyrelsen forventes ogede udgifter tl varetagelse af kontrolien med
legemiddelfremstillere, lazgemiddelgrossister, apoteker 0.0, med henblik pd at sikre
efterlevelse af regleme. Desuden skal styrelsen pise, at datalaperet med informatio-
ner om sikkerhedselementerne lever op til regleme og hindiere evt. meddelelser
om mulige forfalskninger, der kommer fra datalageret. Det forventes, at der isxri
en opstartsfase vil viere ogede udgifier ul udvikling af nye procedurer og imple-
mentering af kontrol i forsyningskden

L.zgemiddelstyrelsen vil eventuelt i begrensede merudgifier til eventuelle juste-
ringer i stytelsens datasystemer til brug for kontrol af datalagringssystemets funk-
tion, og til tilretning af medicinprissystemet

Endelig kan Lxgemiddelstyrelsen fA merudgifter til information om de nye regler
til de forsketlige led i forsyningskaden,

Finansieringen af Legemiddelstyrelsens ogede udgifier vil ske via gebyrer

For de offentlige sygehusapotekere kan forventes merudgifter til etablering af nye
procedurer og scannigsudstyr ul mgthedsverificering af legemidler med sikker-
hedselementer.

Kommissionen har som forberedelse til den delegerede forordning om sikkerheds-
elementer (2016/161/EL) gennemfort og offentliggjort en konsckvensvurdering
(impact assesstent) og har pd den baggrund oplyst, at den forventede okonomiske
byrde for et hospitalsapotek 1 EU vil vazre pd € 390— 750, Det er dog ukendt, om
dette tal kan anvendes direkte i en dansk sammenhaeng. Samudig har Kommissio-
nen oplyst, at man forventer en udgifit for hele scktoren pa € 2-4 mio. Kommissio-
nens impact assessment er offentliggjort pd Ridets hjemmeside

Endelig kan det ikke udelukkes, at Izgemiddelindustriens ogede omkostninger til
sikkerhedselementer kan fore til prisstigninger pa lzgemidler og dermed udgifter
til det offentlige tilskud til disse. Det er dog tkke muligt at vurdere dette nxrmere,
bl.a. fordi industriens udgifier til datalageret endnu ikke er kendt.

Forslaget om vvsloven vurderes ikke at have vaesentlige okonomiske og admini-
strative konsekvenser for det offentlige

4. Okonomiske og administrative kensekvenser for erhvervslivet

Det forventes, at forslaget om sikkethedselementer vil medfore erhvervsokonomi-
ske konsekvenser
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Dog er det samtidig forventningen, at de fizlles europziske regler vil pivirke lzge-
middelindustrien positivt, idet hidtidige udgifier som folge af forfalskede lzpemid-
ler vil falde. Kommissionen har i sin konsekvensvurdering estimeret, at problemet
med forfalskede lxzgemidler 1 EU koster omkring € 950 mio. &cligt i dirckic og in-
direkte omkostninger

Der forventes ikke ogede skatter og afgifter som folge af forslaget. Det forventes,
at de ogede udgifier til Lazgemiddelstyrelsens kontrolaktiviteter og systemtilretnin-
ger mv. finansieres via industriens drsafgifier og gebyrer 1il Lacgemiddelstyrelsen.

Den juridiske enhed, der opretter et datalager, som er en del af det samlede datalag-
ringssystem, skal desuden pd anmodning fra Liegemiddelstyrelsen give adgang til
auditspor {en fuldstzndig fortegnelse over handlinger vedrorende et legemiddels
entydige identifikator) med henblik pa afdxkning af mulige tilfelde af sager om
forfalsknminger. Endvidere skal der gives adgang til rapporter i datalagringssyste-
met, der afda:kker, om indehavere af markedsforingstiltadelse, fremstillere, grossi-
ster og apoteker mv. overholder deres forpligtelser i relation til de nye regler.

Det er fastlagt t det humane lzgemiddeldirektiv (2001/83/EF), at omkostningeme
til datalagringssystemet skal bxres af fremstillere af laxgemidler med sikkerheds-
elementer, Erhvervsstyrelsen har vizret forelagt udkasiet til Kommissionens dele-
gerede forordning om sikkerhedselementer og har medgivet, at den erhvervsokono-
miske byrde allerede er fastlagt i direktivet, idet den pdhviler fremsiillere af lape-
midler med sikkerhedselementer, samt at det er vanskeligt pA nuverende tidspunkt
at estimere Konkret, hvilke udgifier der ma péregnes for erhvervslivet som folge af
den delegerede forordning om sikkerhedselementer (2016/161/EU) | forbindelse
med omsxtningen al reglerne i dansk ret i lobet af de kommende tre dr vil det for-
mentlig viere muligt ot estimere udgifierne mere konkret, idet man pd det tidspunkt
har et overblik over, hvilket systemvalg lzgemiddelindustrien har forciaget.

Kommissionen har som nvnt pennemfort en konsekvensvurdering (impact asses-
sment) og har pd den baggrund oplyst en rackke estimerede omkosininger modtagel
fra industricn. Kommissionen har oplyst, at den totale omkostning for udvikling af
datalagringssystemet i EU er pd € 100-400 mio., og at den totale omkostning for
lzgemiddelsektoren i EL estimeres til € 205 — 833 mio. Omkostningen per la:ge-
middelpakning er i Kommissionens konsekvensvurdering estimeret til maksimalt €
0,033. Den europxiske sammenslutning af legemiddelvirksomheder (EFPLA) har
estimerel udgifien til € 0,016 per lzgemiddelpakning. Det er dog ukendt, om disse
t2] kan anvendes direkie i en dansk sammenh:zng.

Et forsigiigt bud pa omkostningeme for den danske lzzgemiddelindustri kan med
forbehold vurderes til et ansldet belob pd 15-20 mio. kr. til etablering af det danske
datalager samt Arlige drifisomkostninger til dette ligeledes i omegnen af 15-20 mio
kr. Dertil kommer omkostningeme for den enkelie fremstiller til omlxgning af sy-
stemer og produktionslinjer for at kunne hindtere sikkerhedselementeme

For s vidt angir de foresldede mndringer af vavsloven, er Danmark hjemsted for
nogle af verdens storste seedbanker. De danske smdbanker benytter sig i varierende
grad af muligheden for direkte distribution af sa:d til privatpersoner. De to storste
szdbanker ansldr, at de distribuerer sxd dirckte til private kunder i Danmark til sam-
men ca. 100 gange drligt. Det skal sammenholdes med, at godt 20.000 kvinder blev
insemineret pd klinik eller lignende i Danmark i 2014.

En af sedbankeme distribuerer dog herudover szd i storre omfang direkte 1l private
kunder i udlandet. Der er i dag et swerligt marked for danske swdbanker i forbindelse
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tredjelande, hvis nationale regler om assisteret reproduktion forhindrer fertilitetsbe-
handling i hjemlandet. Kvindeme efiersporger derfer donorszd til brug for hjemme-
insemination. Det md forventes, at lovforslaget i ¢t vist omfang permanent begrenser
denne del af sedbankemnes virksomhed. Disse kvinder vil dog have mulighed for at
rejse til andre lande, eksempelvis Danmark, og modtage behandling i overenssiem-
melse med behandlingslandets nationale regler.

Det vurderes, a1 de foresliede regler om distribution eg eksport af humane vy og
celler ikke vil udgore et ekspropriativt indgreb, Det skyldes for det forste, at det fo-
resldede distributionskrav er af penerel karakter, der vil omfatte alle vaevscentre, 1
praksis alle szdbanker, i Danmark. For det andet hviler forslaget pd almene, sagligt
begrundede kriterier som hensynet til patientsikkerhed og sundhed, uden dispensati-
onsmulighed for sarlige grupper etc. Endelig lazpger forslaget lzgger op til en over-
gangsperiode pa henholdsvis ca. 1 og ca. 2 & for distribution indenfor EU og ul
tredjelande, siledes at szdbankeme gives tilstrakkelig tid til at tilpasse deres forret-
ning ul de foresliede a:ndringer. Eventuelle opbyggede varelagre vurderes i ovrigt
ikke umiddelbart at blive pavirket af forslaget, idet scedbankerne fortsat vil have mu-
lighed for at [evere donorseden, dog ad regulerede kanaler.

Det er for sporgsmilet om ekspropriation ogsd vaesentligt at bemearke, at hvis forsla-
get far den afledte effekt, at det i fremtiden ikke vil vaere muligt for danske saedban-
ker at distribuere donorszed til kvinder i andre EU-lande eller tredjelande, som efter
levgivningen i detie tand {modiagerlandet) ikke har ret 6l fertilitetsbehandling, er
der ikke 1ale om en begrznsning af et lovligt marked. Distribution af donorsa:d til
denne persongruppe sker allerede i dag i strid med modtagerlandets lovgivning, som
blot ikke i alle tilficlde hindhxves al’ modtagerlandet.

Det vurderes, at lovforslagets § 2, nr. 6, vil have mindre administrative konsekvenser
for erhvervslivet, idet vaevscentrene, herunder sidbankerne, forpligtes til | en vis
udstrckning at tra:ffe foranstaltninger, der sikrer overensstemmelse mellem angivet
o faktisk identitet pA de modiagende godkendte vicvscentre eller autoriserede sund-
hedspersoner, f.cks. ved opslag 1 EU's vavscenterregister, i de relevante myndighe-
ders autorisations- eller registreringsregistre, ved at bede den relevante offentlige
myndighed om, feks. via IMI (informationssystemet for det indre marked), at tyekke
sundhedspersonalets aktuetle ret nl at prakiisere cller andre kontrolforanstal tninger.

Det er de fxrreste vzvscentre, der berores viesentligt af den foresldede bestemmelse,
idet det i praksis (pd nuvcrende tidspunkt) primert retter sig mod szdbankerne
Samlidig har smdbankemne allerede i dag en rckke velkendte samarbejdsparter pd
hospitaler og fertilitetsklinikker mv., hvorfor det ma legges il grund, at der alenc er
behov for kontrol af identitet ved nye samarbejdsparter i ind- og udland. Opgaven
vurderes pii den baggrund at vzre af mindre omfang.

5. Administrative konsekvenser for borgerne

Forslaget om lmgemiddelloven har ingen administrative konsekvenser for bor-
geme.

Loviorslaget om vvsloven vurderes at have admimistrative konsekvenser for den
fotholdsvis lille gruppe af personer, ifolge sedbankerne ca. 175 personer Aslipt i
Danmark, som tidligere ville have benyitet sig al hjemmeinscmination, og sem nu
md gennemiore fertilitetsbehandling pd en privat eller offentlig klinik eller hos en
auteriseret sundhedsperson
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6. Miljommssige konsckvenser

Forslaget har ingen miljomassige konsckvenser,

7. Forholdet til EU-retten

Lovforslaget indeholder bestemmelser, der gennemforer dele af Europa-Parlamen-
tetls og Ridets dirckiiv 201 1/62EL af 8 juni 2011 om mndring af direkuv
2001/83/EF om oprettelse af en fa:llesskabskodeks for humanmedicinske lagemid-
ler for sd vidt angdr forhindring af; at forfalskede lzgemidler kommer ind i den lov-
lige forsyningskmde, EU-Tidende 2011, nr. L 174, side 74

Lovforslaget gennemforer de dele af direktiv 2011/62/EU, der angdr stkkerhedsele-
menter pd lzgemidlers emballage, og som fra den 9. februar 2019 skal anvendes
sammen med Kommissionens delegerede forordning (EU) 2016/161 af 2 oktober
2015 om supplerende regler til Europa-Parlamentets og Ridets dircktiv 2001/83/EF
1 form af de nmrmere regler for sikkerhedselementer pd humanmedicinske legemid-
{ers emballage, ELU-Tidende 2016 nr. L 32, side 1.

Lovilorslaget implementerer artikel 8 om sporbarhed af doncrede vy og celler samt
artikel 11 om indberetning af alvorlige uonskede handelser og alvorlige bivirkninger
i vievsdircktivet (Europa-Parlamentets og Radets direktiv 2004/23/EF af 31. marts
2004 om fastsx:ttelsc af standarder for kvaliteten og sikkerheden ved donation, ud-
tagning, testning, behandling, praeservering, opbevaring og distribution af humane
vy og celler).

8. IHorte myndigheder og organisationer myv,

Lovforslaget har veret sendt i horing hos folgende myndigheder og organisationer
mv.

[-]
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2. Sammeniattende skema

Positive konsckven-
ser/mindre udgifier

Negative konsekven-
ser/merudgifier

Okonomiske og admini- | Ingen
strative  konsekvenser

for det offentlige

Lovforslaget om lzgemid-
delloven forventes at med-
fore ogede administrative
og okonomiske Konsekven-
ser for Lxgemiddelstyrel-
sen, iszr 11l kontrol af sik-
kerhedselementer og data-
lagringssystem. De offent-
lige sygchusapoteker vil &

| merudgifier til nye proce-

durer og scanningsudstyr.
Udgtflerne kan ikke bereg-
nes pi nuverende tids-
punkt, idet clementer og
datalagringssysiem  endnu
ikke er ficrdigudviklet

Lovforslaget om vavslo-
ven har ingen okonomiske
konsekvenser for det of-
fentlige |

Lagemiddelindustrien
md forventes at @ ficrre
folgeudgifier ved en be-
grensning af forekom-
sten af forfalskede lege-
midler i den lovlige for-
syningska:de

Okonomiske og admini-
strative  konsekvenser
for erhvervslivet mv.

Lov{orslaget om legemid-
delloven vurderes at have
okonomiske konsekvenser
for lezpermiddelvirksomhe-
der til etablering af sikker-
hedselementer og et data-
lagringssystem. Apoteker
m forventes at (A merud-
gifter til scanningsud-
styr. Udgifterne kan tkke
beregnes pd nuvicrende
tidspunkt, idet elementer
og datalagringssystem
endnu ikke er ferdigud-
viklet.

Lovforslaget om vevslo-
ven vurderes at have min-
dre akonomiske og admini-
strative  konsekvenser for
en meget begrenset del af
vvscentrene  (smdban-
kerne).

Kommenterede [051]: Hvis loviorslaget ikke mndres radikalt,

vil det have store konsekvenser, for sd vil der lkke mere vre nogen
e med sadbank iale | D k. Man vil spsrer man

udgitter til Inspektion, knntml of bevl, men til gengamid mister man
Indtaegterne for vievscenterlicens, co. kr. 20.000 pr. adresss. Men
endnu mere vil tabte indtegter | form af skat af flere hundrede mio.
kr. pr. br gare sig geldende {se nedenfor). Desuden vil [ k1é
mangel ph donorsmd, hvilket vil betyde ca. 500 fasrre skatteydere
pe. b, hviltket vil medvirke til sterme kray til immigration, for den dan-

ske reproduktionsrate er ph kun 1.7

Kommenterede [052): Det er egentlig forkert at snvende be-
grebet “sdbank”, for sile som opbevarer bare én sdcelle, er en
sdbank, og dem er der 64 licenserede af | Danmark. Der menes nok
vavscentre, som alene har tddoncrer som specisie, dem et der
kun nogle ganske fi af.

Loviorslaget, sifremt det iklu Eliver mndret radikalt, vil have sh-
overvelende ok k for de fi va som
har smddonorer som speclale. De vit nembig Ikke kunne eksistere
mare, | hvert fald ikke | Banmark. Det vil betyde tab elier fiytning af
hundredvis af srbejdspladser og Importindtagter direkte og indl-
nlm for ﬁnm hundmh mlo kr. pr. dr, o det vi! overalt medfore

[ hrrln:eln af behandlingsmulig-
heder, p hed of sporb d, Kort sagt, det vil fora Dan-
mark tllch til fer ca. 1360 og lmgge en hel branche ade. En bran-

forsy

chuomervetﬂen: ferenda | dag.




Administrative  konse-
kvenser for borgeme:

Lavforslaget om lxpemid-
delloven har ingen okono-
miske konsckvenser for
borgeme af betydning.

Ingen

Lovforslaget om vavslo-
ven vurderes at have admi-
nistrative konsekvenser for
ca. 175 personer Arligt

Miljomassige  konse-

kvenser

Ingen Ingen

Forholdet ul EU-retten

Lovforslaget om izgemiddelloven indeholder bestem-
melser, der gennemforer dele al Evropa-Parlamentets
og Ridets direktiv 2011/62/EU af 8 juni 2011 om zn-
dning af direktiv 2001/83/EF om aprettelse af en fxl-
lesskabskodeks for humanmedicinske legemidler for
s5d vidt angdr forhindring af, at forfalskede lzgemidler
kommer ind 1 den lovlige forsyningskade, EU-Tidende
2011, nr. L. 174, side 74

Loviorslaget gennemforer de  dele af  direktiv
2011/62/EU, der angdr sikkerhedsclementer pd lzge-
midlers emballage, og som fra den 9. februar 2019 skal
anvendes sammen med Kommissionens delegerede
forordning (EU) 2016/161 af 2. oktober 2015 om sup-
plerende regler til Europa-Paslamentets og Ridets di-
rektiv 2001/83/EF i form af de naermere regler for sik-
kerhedselementer pd humanmedicinske lagemidlers
emballage, EU-Tidende 2016 or. L. 32, side 1

Lovforslaget om vzvsloven implementerer artikel 8
om sporbarhed af donerede viev og celler samt artikel
11 om indberetning af alvorlige uonskede hendelser og
alvorlige bivirkninger i vevsdirektivet {(Europa-Parla-
mentets og Ridets direktiv 2004/23/EF af 31. mans
2004 om fastsmticlse af standarder for kvaliteten og
sikkerheden ved donation, udtagning, testning, be-
handling, preservering, apbevaring og distributton al
humane vev og celler) i dansk ret,|

Bemerkninger til lovforslagets enkelte bestemmelser,

Tilnr. 1

Tit § 1 flegemiddelioven)

Fodnoten henviser ul Kommissionens forordning om sikkerhedselementer for at

gore tydeligt opmierhsom pd, at der foruden reglerne 1 legenuddedlosen om sikher-

Side 2

Side 2

Kommenterede [053]: Det er kun ca. 5 personer, men det vil
have betydning {or tusindvis af udenlandske kvinder,

! rekthvat artikel 8 of 11, o derfor en ten dansk overbygning som kun
| har skadelige effekter.

J

:, Kommenterede [055]: Ingen ydedigere kommentarer. Deﬂl-‘_
l. vaEre g lser. ¥ erne fremgiir af all fr d




