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High participation r ate among 25 721 patients
with broad age r ange in a hospital-based
research project in volving whole-genome
sequencing Ð the Lausanne Institutional Biobank
�/%*4& �41+',,' #� �411#3 �*1+23+.' $� �*#0#33' �#41'.%' $� �/3* �+.&8 %� �//2'1 ! +.%'.3 %&

. �;@A6ABA2�3<?�&<06.9�.;1�$?2C2;A6C2�!21606;2��2;A?2��<@=6A.962?�(;6C2?@6A.6?2�).B1<6@�.;1�(;6C2?@6AF�<3� .B@.;;2� &D6AG2?9.;1
/ &D6@@��6</.;86;4�$9.A3<?:� .B@.;;2 � &D6AG2?9.;1
0 ) .9B.A6<;�<3��96;60.9��.A.�.;1��6<9<460.9�&.:=92@�(;6A��2;A?2��<@=6A.962?�(;6C2?@6A.6?2�).B1<6@�.;1�(;6C2?@6AF�<3� .B@.;;2� &D6AG2?9.;1
1 &2?C602�<3��96;60.9��52:6@A?F� �2;A?2��<@=6A.962?�(;6C2?@6A.6?2�).B1<6@�  .B@.;;2 &D6AG2?9.;1

�4--#18

��!& � * 2 .6:21 A<2C.9B.A2A526;A2?2@A<3.1B9A6;=.A62;A@
.;1 @2920A21<BA=.A62;A@6; 2;4.46;4 6; . 9.?42�?2.9�9632�
5<@=6A.9�/.@21�42;<:60 :21606;2 ?2@2.?05=?<720A.;1 6;
?2026C6;4�096;60.99F�.0A6<;./92�6;0612;A.9�36;16;4@�

!�'�#�& � *6A56; A523?.:2D<?8 <3A520?<@@�@20A6<;.9
�;@A6ABA6<;.9�6</.;8 <3 .B@.;;2� &D6AG2?9.;1�. A<A.9<3
�� ��� =.A62;A@<3A52��() (;6C2?@6AF�<@=6A.9D2?2@F@�
A2:.A60.99F6;C6A21A<4?.;A ?2@2.?052?@.002@@A<A526?/6<�
:2160.9 1.A. .;1 A<1<;.A2 /9<<1 3<?3BAB?2.;.9F@2@�6;�
09B16;4D5<92�42;<:2 @2>B2;06;4�!B9A6C.?6./929<46@A60
?24?2@@6<;.;.9F@6@D.@B@21A<612;A63F=2?@<;.93.0A<?@�
6;09B16;4.42� 42;12?� ?29646<;�2A5;606AF� 06A6G2;@56=�21B�
0.A6<;92C29.;1 :<12 <3.1:6@@6<;�.@@<06.A21D6A5D699�
6;4;2@@A<=.?A606=.A26; A56@42;<:60 ?2@2.?05=?<720A
.;1 D6A56;A2?2@A6; ?2026C6;4096;60.99F.0A6<;./92 6;0612;�
A.9�36;16;4@�

%�&( '& � '52 <C2?.99=.?A606=.A6<;?.A2 D.@ ���
��
 �	 �� ����� $.?A606=.A6<;?.A212096;21=?<4?2@@6C29F
D6A5.42� .C2?.46;4 ��� ���� ��� .;1 ��� 6; =.A62;A@
.421 ��� F2.?@�; � � �
��� J�� F2.?@�; � �� ���� J�

F2.?@�; � ����� .;1 J�
 F2.?@�; � �
�
�� ?2@=20A6C2�
9F� �.0A<?@.@@<06.A21D6A5=.?A606=.A6<;@B/@A.;A6.99F163�
32?21/2AD22; .42 @A?.A.�$.A62;A@92@@96829FA<=.?A606=.A2
6;09B121D<:2; �<11@?.A6<
���� ,��� 0<;3612;02 6;A2?�
C.9
���K
���- .;1 
��� ,
���K
���- /23<?2.;1 .3A2?.42
��� ?2@=20A6C29F��;<;�&D6@@�
��� ,
���K
��
- .;1 
���
,
���K
���-� .;1 A5<@2.1:6AA21 A5?<B45A522:2?42;0F
D.?1 �
��� ,
���K
���- .;1 
��� ,
��
K
��-�� %29646<;.;1
:.?6A.9 @A.AB@D2?2 .@@<06.A21D6A5=.?A606=.A6<;.:<;4
=.A62;A@.421 ��� F2.?@�� A<A.9<3�� 
�� ���� =.?A60�
6=.;A@D2?2 D6996;4A</2 ?2�0<;A.0A213<?6;0612;A.936;1�
6;4@�� 564521B0.A6<;92C29D.@ .@@<06.A21D6A556452?
=.?A606=.A6<;?.A2�/BA;<AD6A556452?D6996;4;2@@A<?2026C2
6;0612;A.936;16;4@D6A56;A52=<=B9.A6<;D5< 5.1 .4?221
A<�=.?A606=.A2�

�#"� (&�#" � � 9.?42=?<=<?A6<;<3.1B9A=.A62;A@�2C2;
.:<;4 A522912?9F� .?2 D6996;4A<.0A6C29F=.?A606=.A2.;1 ?2�
026C26;0612;A.936;16;4@6; A56@@F@A2:.A605<@=6A.9�/.@21
=?206@6<;.;1 42;<:60 :21606;2 ?2@2.?05=?<4?.: D6A5
/?<.1�0<;@2;A�

Key words: whole genome sequencing� Lausanne Institu-
tional Biobank� participation in genomic medicine research
project

Intr oduction

�G:6@I=GDJ<=H>C<:CDB>8H�>CDI=:GI:8=CDAD<>:H9:H><C:9
ID8=6G68I:G>H:6C9FJ6CI>;NEDDAHD;7>DAD<>86ABDA:8JA:H
HJ8=6HEGDI:DB>8HDGB:I67DADB>8H�8DAA:8I>K:ANG:;:GG:9
ID6H�DB>8H8>:C8:H�6C9>C"- I:8=CDAD<>:HDE:CJE JC�
EG:8:9:CI:9DEEDGIJC>I>:HIDI6>ADG=:6AI=B6>CI:C6C8:6C9
I=: 9>6<CDH>H6C9IG:6IB:CID; 9>H:6H:H688DG9>C<ID I=:
E6GI>8JA6G7>DAD<>86AEGD;>A:D; 6C>C9>K>9J6A�>	:	� E:GHDC�
6A>H:9DGEG:8>H>DCB:9>8>C:4� 5	� E6GI>8JA6G6HE:8ID;EG:�
8>H>DCB:9>8>C:E:GI6>CHIDI=: JH: D; >C9>K>9J6A<:CDB>8
>C;DGB6I>DCIDDEI>B>H:9>H:6H:EG:K:CI>DC6C9IG:6IB:CI
�<:CDB>8B:9>8>C:�	-=: HJ88:HHD; <:CDB>8B:9>8>C:
L>AAA6G<:AN9:E:C9� >C>I>6AAN� DCI=: 67>A>INID A>C@=><=�
FJ6A>IN8A>C>86A96I6L>I= <:CDB>896I6;GDBA6G<: CJB�
7:GD; >C9>K>9J6AH	- D I=6I :C9� EDEJA6I>DC�76H:98D=DGIH
=6K: 6AG:69N7::C 6HH:B7A:9�>C8AJ9>C<I=: .$ �>D76C@
4 5DGI=: �HIDC>6C�>D76C@4� 5�DG6G:>CI=: EGD8:HHD;7:�
>C<6HH:B7A:9�HJ8=6HI=: )G:8>H>DC&:9>8>C:"C>I>6I>K:>C
I=: .,� 4� � � 5	"CE6G6AA:A�B6?DG:; ;DGIH6G:7:>C<9:KDI:9
IDA>C@>C<<:CDB>896I6L>I=B:9>86A96I6G:IG>:K:9;GDB
:A:8IGDC>8B:9>86AG:8DG9H4� 5	 +:IJGC>C<>C;DGB6I>DCDC
K6G>6CIH>CKDAK:9>C9GJ<B:I67DA>HBDGIDM>8>IN�E=6GB6�
8D<:C:I>8H4� 5�� DGDC=><=ANE:C:IG6CI�8A>C>86AAN68I>DC�
67A:K6G>6CIH9>H8DK:G:9>C8>9:CI6AANB6NIJGC>CID>BB:�
9>6I:7:C:;>IHD; <:CDB>8B:9>8>C:	-=: �B:G>86C�DA�
A:<: D; &:9>86A :C:I>8H =6HB69: G:8DBB:C96I>DCH;DG
G:IJGC>C<>C;DGB6I>DCE:GI6>C>C<ID HJ8=>C8>9:CI6A;>C9�
>C<H4� 5	 ,J8= K6G>6CIHEG:9>HEDH:BDHIANID EDI:CI>6AAN

Corr espondence:
Vincent Mooser, MD� Head
Service of Clinical Chem-
istry� Rue du Bugnon 21�
CHUV University Hospital�
CH-1011 Lausanne� vin-
cent.mooser[at]chuv.ch

&D6@@�!2160.9�*2289F�N�$���<3�A52�<;96;2�C2?@6<;�N�DDD�@:D�05

$B/96@521�B;12?�A52�0<=F?645A�9602;@2�L�AA?6/BA6<;�K�"<;��<::2?06.9�K�"<��2?6C.A6C2@���
M�
"<�0<::2?06.9�?2B@2�D6A5<BA�=2?:6@@6<;��&22�5AA=�		2:5�05	2;	@2?C602@	=2?:6@@6<;@�5A:9�

$.42���<3��



9:69AN86G9>DK6H8JA6G9>H:6H:H�>C8AJ9>C<EGDADC<:9*- �
86G9>DBNDE6I=>:H�K6H8JA6G67CDGB6A>I>:HHJ8=6H&6G;6C
HNC9GDB:DGEG:B6IJG:6I=:GDH8A:GDH>HHJ8=6H;6B>A>6A=N�
E:G8=DA:HI:GDA6:B>6�DG;6B>A>6A;DGBHD; 86C8:G� >C8AJ9�
>C<7G:6HI�@>9C:NDG:C9D8G>C:C:DEA6HBH	+:8:CI 6C6ANH>H
;GDBBDG:I=6C�� ��� H:FJ:C8:9:MDB:HH=DLHI=6I�>C6
A6G<:AN�6J86H>6CEDEJA6I>DC�6EEGDM>B6I:AN�	�� D;>C9>�
K>9J6AH6G:86GG>:GHD;HJ8=K6G>6CIH6C98DJA97:C:;>I;GDB
<:CDB>8B:9>8>C:4� 5	 �>C6AAN� ;DG<:CDB>8B:9>8>C:ID
;JAAN9:A>K:GDC>IHEGDB>H:HL>AAG:FJ>G:I=: 9:BDCHIG6I>DC
D; I=: 8A>C>86AJI>A>IND; I=: C:LAN<:C:G6I:9@CDLA:9<:�
I=GDJ<=6EEGDEG>6I:IG>6AH�DC: DEEDGIJC>IN>HID G:�8DC�
I68I8D=DGIE6GI>8>E6CIH6C9:CGDAI=:B >CID<:C:I>86AAN:C�
G>8=:9>CI:GK:CI>DC8A>C>86AIG>6AH4�� 5DGD7H:GK6I>DCHIJ9�
>:H;DG9:I6>A:9E=:CDINE>C<4� � 5	 !DHE>I6AHL>I=6 8D=DGI
A>C@:9ID67>D76C@6C969:9>86I:98A>C>86AG:H:6G8=8:CIG:
G:EG:H:CI�6�JC>FJ:�DEEDGIJC>IN�ID�699G:HH�I=:H:�C::9H	
,JGK:NH>CK6G>DJH8DJCIG>:H>C9>86I:6 G:A6I>K:AN=><=>C�
I:G:HI>C<:C:I>8H;GDBI=: EDEJA6I>DC4� W�� 5 6C9;GDB
E6I>:CIHHJ;;:G>C<;GDBH:A:8I:99>H:6H:H4� � � 5	 "C69�
9>I>DC�E6I>:CIH:C<6<:9>C<:C:I>8G:H:6G8=6G:<:C:G6AAN
>CI:G:HI:9>CH><C>C<6 7GD69<:C:G6A8DCH:CI4�� 56C9>C
7:>C<>C;DGB:967DJI>C8>9:CI6A;>C9>C<H4 W� 5	 � A>B�
>I:9 CJB7:GD; HIJ9>:HED>CIID 8:GI6>C>CI:G:I=C>89>;;:G�
:C8:H>C:C<6<>C<L>I=<:C:I>8G:H:6G8=4� 5	!DL:K:G� I=:
H>O:D; BDHIHIJ9>:H>HA>B>I:9�G6C<>C<;GDB6 9DO:CID
6 ;:L =JC9G:9E6GI>8>E6CIH�I=: B6?DG>IND; I=:H: HIJ9>:H
6G:76H:9DCFJ:HI>DCC6>G:HDGHJGK:NH�G6I=:GI=6CG:6A
:C<6<:B:CI >CID<:C:I>8G:H:6G8=�6C9DCAN6 B>CDG>IND;
HIJ9>:HG:A6I:ID =DHE>I6A>H:9E6I>:CIH	�88DG9>C<AN� :K:C
I=DJ<=6=DHE>I6AG:EG:H:CIH6EG>K>A:<:9EA68:ID:CGDAE6G�
I>8>E6CIH>C<:CDB>8G:H:6G8=�IDL=6I :MI:CI=DHE>I6A>H:9
E6I>:CIH68IJ6AANH><C6 7GD698DCH:CI>C8AJ9>C<I=: ;JIJG:
EDHH>7>A>IN;DGG:H:6G8=:GHID688:HHI=:>GB:9>86AG:8DG9H
6C9E:G;DGBL=DA:<:CDB: H:FJ:C8>C<�6C96G:>CI:G:HI:9
>C7:>C<G:�8DCI68I:9;DG>C8>9:CI6A;>C9>C<H�G:B6>CHEDDG�
AN�9D8JB:CI:9	
-=: �!./ .C>K:GH>IN!DHE>I6A"CHI>IJI>DC6A�>D76C@
��"%� >C%6JH6CC:�,L>IO:GA6C94� 5>H6 =><=ANK:GH6I>A:
=DHE>I6A�76H:98GDHH�H:8I>DC6A>C>I>6I>K:A6JC8=:9>C���	
�G>:;AN� 69JAIE6I>:CIH69B>II:9IDH:A:8I:9L6G9H6I �!./
6G: HNHI:B6I>86AAN8DCI68I:9>C9>K>9J6AAN6C9 >C;DGB:9
67DJIG:H:6G8=6C9I=: �"% EGD?:8I	)6I>:CIH6G:>CK>I:9ID
H><C6 7GD698DCH:CI�<G6CI>C<G:H:6G8=:GH688:HHIDI=:>G
7>DAD<>86AH6BEA:H�A:;IDK:G6C9699>I>DC6AB6I:G>6A7:>C<
8DAA:8I:9>;CDG>H@H6C98DCHIG6>CIH6G:<:C:G6I:9�6C9ID
I=:>G:A:8IGDC>8B:9>86AG:8DG9H�>C8AJ9>C<I=: EDHH>7>A>�
IN ID699G:HH;JIJG: "CHI>IJI>DC6A+:K>:L �D6G9�6EEGDK:9
FJ:HI>DCHL=>8=L:G: CDIC:8:HH6G>AN6CI>8>E6I:96I I=:
I>B: 8DCH:CI>HD7I6>C:9�L>I=DJII=: C::9 ;DGG:�8DCH:CI	
�N H><C>C<I=>H8DCH:CI�E6I>:CIH6<G::ID 9DC6I:6 ��BA
7ADD9H6BEA:;DG�'� 6C9EA6HB6>HDA6I>DC�;DG:MI:CH>K:
6C6ANH:H�>C8AJ9>C<L=DA:<:CDB: H:FJ:C8>C<6C9DI=:G
�DB>86C6ANH:H	)6I>:CIHL=D 6<G::ID E6GI>8>E6I:>CI=>H
EGD?:8I6G:D;;:G:9 I=: DEI>DCID7: G:�8DCI68I:9>CI=: ;J�
IJG:�>; ;>C9>C<HG:FJ>G>C<8A>C>86A>CI:GK:CI>DCL:G: >C8>�
9:CI6AANB69: 9JG>C<I=:H: 6C6ANH:H	-=: EGD?:8IL6H6E�
EGDK:97NI=: AD86A�I=>8H�DBB>II:: �6EEGDK6ACJB7:G
���
 ��� 6C9>H;JAAN6A><C:9L>I= I=: ,L>HH!JB6C +:�
H:6G8=�8I 6C9>IH(G9>C6C8:H�L=>8=L:G: :C68I:9 DC�
#6CJ6GN���	 � G:8:CI6C6ANH>HD; I=: EG:K6A:C8:D; BJ�
I6I>DCH86JH>C<;6B>A>6A=NE:G8=DA:HI:GDA6:B>66BDC<�"%
E6GI>8>E6CIHL>I= :A:K6I:9 EA6HB6A:K:AHD; ADL9:CH>IN

A>EDEGDI:>C�%�%��8=DA:HI:GDA4� 5 EGDK>9:96 EGDD;D;
8DC8:EII=6I6AAI=: HI:EHG6C<>C<;GDB96I66C9H6BEA:8DA�
A:8I>DCID<:C:I>86C6ANH:H6G:>CEA68:;DG;JIJG:<:CDB>8
B:9>8>C:�HIJ9>:H	
"CI=: EG:H:CIHIJ9N� L: :M6B>C:9I=: E6GI>8>E6I>DCG6I:6C9
I=: E:GHDC6A;68IDGH6HHD8>6I:9L>I= E6GI>8>E6I>DC6C9;J�
IJG:G:�8DCI68I;DG>C8>9:CI6A;>C9>C<H6BDC<E6I>:CIHL=D
L:G: 8DCI68I:99JG>C<I=: ;>GHI� N:6GHD; 68I>K>IND; I=:
�"%	

Material and methods
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Participation in the BIL genomic and precision medi-
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Inter est in being re-contacted for incidental findings
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