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ABSTRACT

Eur J Clin Invest 2013; 43 (12): 1339-1365

We have generated a list of highly influential biomedical researchers based on Scopus citation data from the
period 1996-2011. Of the 15,153,100 author identifiers in Scopus, approximately 1% (n=149,655) have an h-
index >=20. Of those, we selected 532 authors who belonged to the 400 with highest total citation count
(>=25,142 citations) and/or the 400 with highest h-index (>=76). Of those, we selected the top-400 living core
biomedical researchers based on a normalized score combining total citations and h-index. Another 62 authors
whose focus is outside biomedicine had a normalized score that was at least as high as the score of the 400th
core biomedical researcher. We provide information on the profile of these most influential authors, including
the most common Medical Subject Heading terms in their articles that are also specific to their work, most
common journals where they publish, number of papers with over 100 citations that they have published as
first/single, last, or middle authors, and impact score adjusted for authorship positions, given that crude citation
indices and authorship positions are almost totally orthogonal. We also show for each researcher the distribution
of their papers across 4 main levels (basic-to-applied) of research. We discuss technical issues, limitations and
caveats, comparisons against other lists of highly-cited researchers, and potential uses of this resource.
Keywords Bibliometrics, biomedical researchers, citation counts, h-index, scientific impact, scientometrics.

Introduction

The world of modern science has become increasingly com-
petitive in recent years. Literature-based metrics are playing a
greater role in decision-making than in the past [1]. Many
researchers are highly aware of their so-called status, and check
diverse metrics related to the impact of their work on a regular
basis. The differing dimensions of impact and reasons for citing
are receiving renewed discussion and analysis [2-6]. Although
citation counts and related metrics (e.g. journal impact factor,
h-index for individual researchers) are typically considered as
proxy for impact [7], the nature of that impact is rarely, if ever,
specified.

It is within this context of creating a better understanding of
impact(s) that we have created a list of highly influential bio-
medical researchers. Ranking of scientists is explicitly not the
main purpose of this list. Rather, we wanted to identify a pool
of researchers who have had sustained success in highly
influential work and who would thus presumably have sub-
stantial insight into differing features that could be associated
with high impact. This list is being used in an ongoing survey
where highly cited researchers are asked about the features of

their most-cited articles. However, the list may be of use for
many other purposes, as we discuss below.

Method and construction of database

We created a list of 400 highly influential biomedical scientists
using an XML copy of the entire Scopus database obtained
from Elsevier in June 2012. Scopus data contain author identi-
fiers for each individual researcher (http://www.info.sciverse.
com/scopus/scopus-in-detail/tools/authoridentifier). We
used these Scopus author identifiers rather than attempting

to solve the author identity or disambiguation problem [8]
independently. Scopus author identifiers do suffer to some
extent from the two main problems associated with the author
identity problem — polysemy (multiple authors merged in a
single identifier) and synonymy (multiple identifiers for a sin-
gle author). Based on our experience, as many as 10% of prolific
authors have more than one Scopus author identifier (unpub-
lished observation). However, in the majority of these cases, the
papers are split between one very large profile that is weighted
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towards older publications and one that is much smaller con-
taining a few newer publications. Thus, few cases of synonymy
have a large or deleterious effect on metrics. Polysemy occurs
far less often, but is much more problematic from a metrics
point of view because the works of multiple authors are
counted together. Polysemy is most often associated with
common names. Many of the cases are easy to identify due to
an unnaturally large number of papers associated with an
author identifier.

The method we used to identify highly influential research-
ers assumes that the Scopus author identifiers have been cor-
rectly assigned to individual papers, and that each Scopus
author profile contains only papers authored by that researcher.
The method used was as follows. For each of the 15 153 100
Scopus author identifiers:

1 The number of articles published between 19962011, along
with all citations to those articles as of the end of 2011, was
counted.

2 These articles and citations to them were used to calculate an
h-index [9] as of the end of 2011.

3 Using a local copy of the PubMed database covering the
same time period, and for which we had previously linked
Scopus records with PubMed records [10], we determined
the fraction of publications from (1) that also appear in
PubMed.

Of the over 15 million author identifiers, 149 655 (corre-
sponding to 1% of the total) had an h-index of at least 20. These
authors were ranked by total citation counts and by h-index.
The number of authors with an h-index of at least 30, 40, 50, 60,
70 and 80, was 45 752; 15 385; 5185; 1773; 717, and 281,
respectively. We focused on those authors who were ranked in
the top 400 by either h-index or by total citation count, that is,
those that had either h-index of at least 76 or total citation count
of at least 25 142. This resulted in a list of 532 authors. 268
authors were ranked in the top 400 using both metrics, while
264 were ranked in the top 400 using one metric or the other.

Sorting of the 532 researchers was accomplished by first
normalizing their total citation counts and h-index values to the
top such values (100 939 citations for Shizuo Akira; h-index of
156 for Walter Willett), and then averaging these two normal-
ized values. There are many ways of measuring impact. Rather
than choosing a single value upon which to sort, we chose to
include both total citation counts and h-index in our process.

There are obviously highly influential researchers across all
scientific fields. We chose to generate a focused list of 400
researchers who publish primarily in biomedicine. Upon
inspection, we found that all highly cited researchers with atleast
80% of their publications linked to PubMed could be clearly
classified as core biomedical researchers. In addition, for those

with PubMed linked fractions between 60-80%, roughly half
could be considered as core biomedical researchers while the rest
have a focus outside biomedicine. The proportion of PubMed
linkage of the articles of these authors was apparently lower than
the true values, because of potential inaccuracies in the linkage
process or uneven coverage in one source or the other. For these
cases, biomedical researchers were definitively separated from
nonbiomedical researchers by inspection of Medical Subject
Heading (MeSH) terms associated with their work and the jour-
nals in which they mainly publish. Those with PubMed fractions
below 60% were clearly nonbiomedical researchers.

The disposition of the 532 authors was as follows. The top
407 core biomedical researchers (seven deceased, 400 living)
form our list of highly influential biomedical researchers. These
are listed in Table 1 along with numbers of articles, total cita-
tion counts, h-index and the normalized score. Institutions in
Table 1 are best estimates of the authors’ primary affiliations,
but may not be completely accurate due to mobility or joint
appointments. Table 2 lists the 62 nonbiomedical researchers
whose normalized score is higher than the lowest normalized
score of the researchers listed in Table 1. These authors would
have appeared on the list if we were making no distinction
between biomedical and nonbiomedical subject areas.

The remaining 63 authors are not included in either list for
the following reasons: 12 were removed from the list because
the numbers of articles associated with those author names,
combined with them having common names, made us suspi-
cious that these were cases of polysemy; seven had fewer than
three papers cited at least 100 times for which they were first,
single or last authors, likely indicating that others were prin-
cipal investigators on the vast majority of the work associated
with their publications; and 44 had normalized scores less than
those of the biomedical authors in Table 1.

Tables 1 and 2 also list the dominant specialty journal
(excluding the multidisciplinary journals Science, Nature, PNAS
and PLoS One) for the articles of each highly cited scientist. This
information may offer insight for the main field(s) where each
scientist is working. To offer some further information, we have
also selected differentiating MeSH terms from their publica-
tions. To do this, we first remove a list of the most common
terms (e.g. human, male, female, etc.), check terms and geo-
graphical terms; after this step, the top remaining terms for
each scientists may still be too generic (a common issue with
any thesaurus); therefore, we use the following formula to rank
MeSH terms: log(1 + n/nptot)*n/nkwd where n = #times the
MeSH term occurs (for an author), nptot=number of papers by
the author, nkwd = #times the MeSH term occurs across all of
PubMed. The formula thus rewards a MeSH term that is
dominant for the author, but penalizes that term if it is com-
mon. To avoid selecting MeSH terms that are highly specific to
the author but represent only a tiny proportion of his/her

1340 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

9ve0

8€¢0

¥8L-0

8v70

L6L-0
98¢0

Lve0
cveo
€LL0
€€L0
99€-0
1 Y Al0]

¢6L-0
0GL-0
9v¢0
€Leco

LVL-0
6v¢0
¢sco
6970

¢8e0

88¢0
9LL-0

8¢

9¢

[4

()%

LE
9L

8¢
6¢
oy
L8
1£4
9¢

8¢
LG
€€
ov

9€
6¥
€§
6LL

oL

LE
6€

[44

Ge

i

09

[44
144

oy
vl
Gl

69
9¢

0€
LZ
LE
14/

[44
o
LS
6

L9

67
cl

SVYV OOLIN# O00LT#

0c

€l

6€

S¢

9l

Ll

Gl

9L

00LSd#

LL¥0

LOY-0

LO¥-0

6290

9¢v-0
L8€0

L6E0
€¢r0
¥9€-0
2990
€670
8G€-0

Sv€0
12440
6EY-0
9070

89€0
0LS0
7050
0660

cero0

L6Y°0
¥G€0

9109s

6L

0L

6L

aLl

c8
€8

€8
¥8
6L
€0L
96
8L

8L
¥8
98
L6

LL
86
0oL
€61

€6

c6
69

y

€l8 LE

CLS G€

V¢6 6C

C€S ¢S

L98 ¢€
L6l €¢

8L¢ ST
0.6 0€
8¢¥ ¢C
0L8 97
S0 L€
EvL LT

€LL 6L
99€ G€
670 €€
€LL €T

€¢S ¢
6V 6€
L9V ¥€
6€60 Ol

00 LC

€LL OV
0L6 9¢

6G¢

8¢l

L0S

6¢8

L9¢
¢6E

414
€9¢
89¢€
oL¥
ELL
cee

ove
¥0¢
LY
9L¢

LEL
Lce
8G¢
GlL6

€ey

vy
8L

sao# sisadedy

ABojoouQ |eotul|) 40 jeutnor

119D

wisijogels|\ pue ABojounoopug
|ealul]) jo jewanor

auIdIpal\ BJe)
|eo1n4) pue Alolesidsay
JO |euJnoOr uedlBWY

BUIDIP3IAI
|eluswiiadxy jo jeudnop

ABojoig 1e[nda|o|A 4O |euldnor

Ansiway) [eaiBojoig jo |euinor
yoleasay sploy d18joNN

pooig

uole[naIl)

pooilg

uoinap

ABojoiqouai
|eluswuoliAug pue paljddy

so118UBL) aJnleN
[euInop eglpal ysnig

auIdIPaAl [eIUBWIIEdXT JO [eulnof

Ansiway) |eoiBojoig Jo |euinor
1192

poo|g

ABojounwiwiy jo jeuinor

Anisiway)
|eoibojolg jo |euinor

SOI1W0910.d
1e|Nn||@) pue Jendv|ojAl

SOllauan) ainleN

|euanop urejpl

J91ud) J9oue) Bulanay)
-Ueo|S |BeLIOWI|A|

ABojouyos] jo
91N111SU| SNAsnYoesse|y|

obaliq ueg
1e ejuioyl|e) Jo AlsIaAlun

uopuo ab9jj0) |eraduw|

yoleasay Abojounwwij
J04 @ynsu| JojAeg

Ansianiun ananbuey

suuesne ap a|eJapad
anbiuyoslA|od 91093

HIN SN

uolbulysepn Jo Alisieniun
Alsianlun pleaseH
Ausianiun plenley
salloleioqe] Hoqqy

ABo|01qOoJIN BulIe|A
10} @1n}3su| doue|d XeAl

Ansianiun pieateH
p1oyxQ Jo Ausieaiun
Ausianiun pienley

Ansianiun
uosJayjer sewoy ]

Alisianiun 19900y
DjuIs|ay 40 Alsianlun
Ausianiun exesp

J81U8)
Jaoue) uosiapuy gl

younz H13
ueBiyoi|A Jo AlisiaAlun

uonnsu|

osor ‘ebjeseg

‘d PlAeq ‘|sHeqg

yreqezi|g
‘Jouuo)-naileg

‘[ 1818y ‘sauleg

sanboep
‘neasayoueg

piAeq ‘iaxeg

ueyor ‘xiamny

"] ‘punely

'Y douapal4 ‘wneqaddy

‘N 1101]|3 ‘uewiluy

9 ylauuay| ‘uosispuy

‘[ piAeQ ‘UoSIapuy

jjopny ‘uuewy
piaeq “1a|nysiy
‘D se|bnoq ‘uewly

"M dH8paly v

'S pews ‘uwauly
piaeq "9 ‘stIv
ey ‘ojel|y

onziys ‘espy

‘g 1eseyq ‘|lemiebby

Ipany ‘pjosiagay

"y o|eduon) ‘siseoaqy

1aydieasay

(LL0Z-9661 sndoog) siaydieasal |edipawolq |elluanjul AjyBiH | ajqeL

1341

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

OoLL-0
ceLo
LvC0
LLC0
LvL-0

LECO0

00¢0

G€00

6870

LGL-0

L9L-0

6710

89¢0

Lveo

S0L-0

€8L0
€€¢0

L8L-0

8GL-0

LSC0

ch
LE
ol
99
9€

ve

1£>

8y

9¢

17

(013

a9

14

L

9¢

0S
0¢

99

474

0¢

8L
Gl
G¢
€€
144

Ly

€€

8
9¢

LL

6l

6€

8¢

8¢

14

Gl

8¢

<t © o

cl

9C
€l

cl

cl

SVYV OOLIN# O00LT# 00LSd#

6270
¥9€-0
€8€0
6€90
¢se0

L¥0

S6€0

69€-0

8¢90

€LY0

LLE0

6850

0450

6G€0

LSE0

¢sv0
€070

L6Y°0

G070

98€0

9102s

€8
08
9L
00
8L

68

78

9L

60

88

LL

88

00

8L

L9

c6
L8

€6

8L

6L

968 ¢€
L69 L¢
L60 8¢
L 0Lz v9
¢0S 0¢

LL0 9¢C

88€ G¢

L6E GC

L 90€ 94

€€9 9¢

SLL G¢

Lv6 19

L LE¥ 09

G06 LC

Le9 ¢c€

0L LE
ovlL G¢

0oL o¥

€G¢ LE

Ly, 9C

y

697
8G€
6¢€EL
vee
8€€

oLy

LLY

€y

GLS

L9V

c€9

Lo¢

€6¢

[4°74

Lol

LL9
Sve

ve€e

00clL

G99

sa)o# siadedy

uone|ndII)
abew|oinaN
A1abing aAnsabiq
ABojoig awouan

uteig

ABojoinaN

ABojoouQ [e216ing Jo sjeuuy

saseasiq
J11eWNAYY 8y} JO s|euuy

ABojoipie) jo abajj0)
uedlBWY 9yl JO [eudnopr

auldg

ABojounwuwi
[ed1ul|) pue ABia||y
JO [ewunor ueadoung :ABua||y

119D ay3 Jo ABojoig 4ejnas|oly

yoleasay spIoy 218joNN

ABojounwuwy jo jewnop

yoleasay sploy 219joNN

AneiyoAsy

Juadsa|opy pue p|iyy o
Awapeoy
uedllBWY 8y} JO [euINOf

Asisiwaydsoinap o jeutnor

yoleasay Jaoue)

ABojoipie)
JO |BeUJINO[ uedlIBWY

UOI1BID0SSY SOI1BWIOJU| [BDIPSIA
ueslBWY 8y} JO |eunor

|euinop ulejpl

Alisianlun plealey
abpliquie) Jo Alsianlun
Bi1aq|aploH 40 AlsiaAlun

Auslanlun piojueirs
uopuoT] 869)|0) |eradw|

wep.anoy
Alis1aAlun snwiseu3

J91U8) J9oue) Bulieney|
-Ueo|g [eLIOWSA

Alisianlun uspla

Alsianiun plealey

J8usIanlun oA

9ANBUB||IA
ap pneuly |eudoH

Aysianiun uolaoulld

Aiojeioge] ABojoig
Je|noagjo|\ ueadoing

09s|ouel4 ueg
1e eluiol|e) o Alsiaaiun

aynIsu|
Jabues 1sni] dWOod||aAA

Ayisianiun pienley
Alsianlun |jauli0)

Alsianiun
supjdoH suyor

Alsianlun uspla

Alsianlun pienley

uonnysuj

"3 aynr ‘Buning
'] piemp3 ‘elowying
"M ST “48]yong

"0 Jdliled ‘umoug
‘[ piAeq ‘syjooig
‘g ‘N @nbiuopn
‘19101049
4 Aewnyy ‘ueuualg
J pueulpiag
‘plonpaalg
auabnj ‘pjemunelg
‘N X7 “4e1nog
uear ‘1enbsnog
pineq ‘uleisiog
1994 "jiog

v Aaiyar ‘euolsan|g

uem3 ‘Asulig

ydasor ‘uewusapalg

4 N ‘leeg

g uaydalg ‘uijAeg

‘[ usoJar ‘xeg

‘M PiAeQ ‘saieg

19ydieasay

panunuo) | ejqel

1342 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

.00

€910
oLL-0

9lLc0
9600
Sve0

LoL-0

€¢¢0

LETO
80€-0

€20

69¢:0

1414\
6¢L-0
GG6¢-0

SL¢0

L80°0

€¢c0

60L-0

8900
6510

0L

Ve
14

Ge
6€
€L

14

LLL

4
Le

0¢

9¢

9€
cL
[44

S8

ov

LS

0S

0S
€oL

€l

8l
oL

€€

LE

Gl

144

4
=11

cl

474

G€
9¢
124

4

44

cl
LE

SVV OOLIN# O00LT#

cl

cl

€¢

14

00LSd#

cvy-0

G8€-0
444\

Glv-0
6070
0990

¥8€-0

G¢L0

OoL¥-0
6L7-0

¥S6€0

8LY-0

90¥-0
€LV0
¢8€0

LLY-0

9L€0

¢LS0

cLy0

0€€0
8¢9:0

9102s

c6

c8
98

78
€9
LOL

08

cel

€8
Z8

G99

98

88
66
Z8

88

LL

LoL

L8

9L
1413

y

G69 6¢

€99 ¥¢
¢lL9 6¢

LGE 6C
SLL LY
CL6 €9

90L S¢

€96 09

0v0 6¢
929 LE

€0G 6¢

9L 8¢

6.0 SC
6LG LE
¢S0 v¢

0ve 8¢

896 6¢

G0 8¢

OLL 0E

€6E LL
0€0 €9

0y

0€9
L8y

cg9
L0¢
705

SLE

SCL

LEC
€Le

Gze

LEY

9LE
oL¥
clLe

79v

8Ll

8L¢C

609

¥9¢
€68

sa)o# siadedy

Solwousn

|euolleulalu| sisolodosisQ
BUIDIPBIAl 8480 [BO1IID

SUOIIUBAIBIU| JB|NOSBAOIPIRD
pue uoneziialayied

JooueT]

$0118UBK) 8INEN

SISBISOWaRH pue S|SOqWIOoJY |

uoljuaAaid pue
siaylewolg
ABojoiwaepid3 18oue)

Jeusnor |[esiwayoolg

150)

JooueT]

wsl|oqels|\ pue
ABojourioopug |eajul|) JO |euinor

AsreiyoAsy |eaibojolg
juswdolanag

Ansiway) |eaiBojoig 1o |jeusnor

uolieBlisaAu| |eajul|) Jo |eusnor

EIEDET)
UBWNH }O |eUINO UBDdIBWY

Anisiway)
|eaibojoig jo |eusnopr

ABojoipie) 1O |eusnor uesudwy

A1abing jo sjeuuy

|eudnor HesH uesLidaWYy

|euinop urejpl

1SIPOYIS|\| UOISNOH

uoldweyinog
10 Als1oAlUn

Ayisianiun J91se|\dN

a|oeyey uesg
2IN|eS-BHA BHSIBAIUN

P40JXQ 40 Alsianlun

HIN SN

uaAnaT
HOMUSIBAIUN d)BIjoyIeY|

sino7 18
Ausianiun uoibuiysepn

@apunq Jo AlsIaAIUN
ANsI9AIUN IYDBIIN

1sejjegd
AlisiaAlUN s,usanD

suayly Jo Ausianiun

aUIP3N
JO |00YOS 1BUIS JUNOJA]

Banogseng ap ausIaAIUN
Ausianiun anQg

usAne
HB1ISIBAIUN BYBIjoYIeY
auIyHWSOoXE|D

Alisionlun plealey

Als1anlun plealey

Alsi1aAiun
supjdoH suyor

Ausianiun ang

uonmsuj

‘D |eaN ‘puejado)

sniA) ‘18doo)

[ yesogag 00D

oluolUYy ‘OquWio|0)
Aioy ‘suijjon

‘g siouel4 ‘sul|jo)

a1159Q ‘U9]|0D

"V Weyein ‘zup|od

«dljlud ‘uayo)

SueH ‘siand|)

*OIIN ‘834e|D

"d 8bioan ‘sosnoiy)

‘g siuua( ‘Asuley)
allald ‘uoquiey)

‘D 2Je|\ ‘uote)
18lad ‘181jawie)

‘'Y Uo7 ‘uopse)
') sima ‘Asjaue)

'd Jeydoisiy)n

‘uouue)

"] uyor ‘uosswe)
‘IN Heqoy ‘pijed

1aysieasay

panuiuo) | ejqel

1343

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

9€¢0
L80-0
LLC0
¢sL-0

L9¢-0

1900

8L¢0

6v¢-0

L0
6910
LLL-0

08L-0
9600
600
L60-0

€820

09L-0
6€C0

€LL-0

¢800

80¢0

0800

€l
14
8L
LE

6€

14

Ly

0g

8¢
6€
Ly

4]
€8
4
9L

4

17
L9

LS

8y

€€

LS

(44

LE
Gl

¢S

6¢C

9L

(44
Le
Sl

[4>

€l

8¢

8l
144

LL

e

clL

SVV OOLIN# OO0L7T#

9L

Ll

[44

0]

cl

4

00LSd#

6€€0
(4440}
€8€0
L9E-0

€470

SLE0

Lvy-0

Svv-0

LVEOD
99€0
9LY-0

G970
9/S0
cee0
0050

6L70

0070
€vS0

LZy-0

¥8¢€-0

76€-0

070

9102s

L9
98
c8
€L

€6

79

68

98

LL
08
69

€6
96
L9
L6

€8

€8
70

8

L8

L8

¥8

856 8¢
Gl9 6¢
a8l ve
¢8L 9T

LT LE

€CE v€

697 LE

¥8L ¥€

9€L 0¢
Lyl ¢¢
LCE 6€

GZL €€
cLL ¥S
LY9 LT
87l 8€

§08 0€

660 LC
L voe zv

€¢L 0E

G¥0 S¢

9€¢ €¢

L6C LC

y

09l
L8Y
oLy
90S

L8¢

€le

697

Glel

9lL¢
9G¢
8¢

S/¢
G8¢
08¢
Sov

4%

oLy
€€9

LLE

€89

6¢Y

6€€

saMo# siadedy

souleipad
ABojoinapN
ABojooeweyd Jo |eutnor ysiyig

uoisuauadAH

juswdo|aAaQ pue sauan)

so139UdD) ainjeN

yoleasay
EETN
pue auog jo |euinop

Asiway) [euldips|A 4O [eudnop

90UBI0S0IN3N 4O |eulnor
80UBI2S0INAN JO |eulnor

$0118USD) aInleN

Ansiway) |eaibojoig 40 jeusnor
SoI1oUsN) ainjepN

uoisuayadAy jo jeusnop
uolenail)

yoleasay |eJaullpl
pue auog jo |euinopr

ABojoinap
yoieasay Jaoue)d

CRTRETIET )
UBWNH }O [BUINO[ UBDLIBWY

J90UR)

saseasiq
SNOI1084U| JO [eulnor

yoleasay Jaoue) |ediul|)

|Jeuanop urepl

Jdd sn

oy oAepy

Alell “dND
Alsiaaiun [jpul0)

181U8)
Jsoue) uosiapuy gl

21n1Isu|
19bBueg 1sni] dwod|[aAN

(L UoAT paeulag spne|)
aysIsAlUN) d3SV3I0IA

uaAna
1191ISI9AIUN 8Yaljoyie)

Ausianiun
supjdoH suyor

Ayisianiun supjdoy suyor
Alisianiun plaojuels

spesnyoesse)|
10 Alsianlun

Alsianiun paeatey
Alisianiun Biogelon
Ausianiun uoisog

J91U3)
[e9IPaIA d14108d BIUIO}I[BD

uollepuno
o1Ul|) pUB|aAs|)

Auslaniun 81e1g oIyo

0dd sn

obaiq ueg
1e eluloyl|e) JO AlISIaAIuN

uolbulysepp 1o Alsianlun

BUIIP3IAl JO
|OOYOS IBUIS JUNOIA|

uonnysu

'H Weljip ‘z381d
"M Sluuaq ‘uosyaiqg
0ZUBOUIA ‘OzIelA Id

‘g pJeyoly ‘xnaisnsq

"V pleuoy ‘oyuidaq

soued ‘seynojaqg

'@ a4Ja1d ‘sewaqg

3143 ‘bossl) aq

7 euljep ‘uosmeq
‘I pal ‘uosmeq
‘M Pleuoy ‘sineq

‘r 18boy ‘sineq
‘rUeN ‘Aleq
ulolg ‘Jojyeq

‘g ydjey ‘ounsoby,q

'Y UdALlg ‘sbutlwing

1 Aaayer ‘sburwwn)

‘IN Ol1e) ‘92019

‘'r Aduep ‘x0)

ablior ‘sap0)

aouaime] ‘Aauo)

sojie) ‘opied-uopiod

13yaueasay

panupuo) | ajqeL

1344 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

¥0€-0

6910

8820

9€¢0

[4xAl)

G20

€EL-0

€8L0
€9¢:0

500
VLL-0
8vL-0

€00

98L-0

oLL-0

LLY0

8v¢0

§6¢-0

L120
0S€-0

6¢C

€9

LE

e

Ve

LL

17

14
0€

14
£
o

9¢

4

LE

Ll

9¢

Ve

9¢
0¢

LT

vl

GG

17

€l

€€

9L

Ve
Ly

14
114

oL

Ll

cl

a8

e

LS

Ll
0s

SVYV OOLINI# O0L7T#

€¢

Ll

9¢

14

L
8l

00LSd#

L8Y7-0

6970

6Lv-0

1414\

VLEOQ

9G€0

cLy0

GEE0
Lev0

vee0
08¢0
Lev-0

LEE0

vLv-0

0S€-0

670

LOY-0

cEY0

99€-0
€410

91092s

88

€6

96

68

6L

08

c8

9L
98

0S
SL
c8

6S

9L

9L

colL

Z8

4]

8L
6

y

LLL OF

88€ ¢€

s ve

G00 9¢

€LY vC

¢0¢ 0T

960 0€

G 8L
LLG 0€

096 ¢€
crl 8¢
GE6 LE

0v6 6¢

LGy ¥€

Ly LT

008 €€

€26 LT

690 ¥€

vee €¢
84S 0€

L0¢

6EL

LET

Gly

LLE

08¢

LS9

S0€
6l

LOL
1444
LY

8LL

vie

avs

G6€

86€

8LL

€LE
80¢€

solo# siadedy

Anisiway) |eaibojolg 4o jeusnop

sol1ouan) oulelyoAsdoinaN
g HUed ‘solleuan) [ealpalp
JO [euJNO uedlIBWY

1uswdo|aAa pue sauan
abewjoinapN
youeasay Jaoue)

wisljogeid|n
pue ABojounioopuy
|eaiul|) jo [eusnopr

saseasiq
JlleWNayYY 8y} Jo sjeuuy

yoleasay Jaoue)

juswdo|aAsg pue sauan)

ABojoig awouan)
|eulnor |edIpsiA ysiiig

$0118U8D) BiNnleN

yoleasay sploy 219[oNN

pooig

saseasi
JlleWINAYY 8y} JO s|euuy

abewoinaN

ABojoig Je|ndajo\ JO |euinor

Ansiway)n
|eaibojoig jo [euunor

ABojounwwy| Jo |ewnop

yoleasay uone|NaIlY

jeuinor urepp|

palelodioou| yosjusuan

Ansianiun
|eoipaly 81eisdn ANNS

seipmig [eaibojolg
104 @1N11ISU| Y|eS

Ausiaaiun |[IDIN
1e621qo|7 ap 19|eudsoH, ]

uol}epuNO4 d1Ul|) PUBIBA3|D

spaa Jo AusiaAiun

193u8)
Jaoue) uosiapuy giA

Alsianlun plealey

Asjoyjiag
1e eluwiojlje) Jo AlsiaAlun

ulag jo Alsianiun
abpliquie) Jo AlsiaAlun

a1n1Isu|
Jabues 1snij awod||apA

Ansianiun 9oua10g
pue yjeaH uobaiQ

G sled ausIaAlun

uopuon
969]]0) Alsianlun

abprique) jo Alsianlun

palesodiodu| yosusuan

181U8) S8OUBING Yl|edH
0pelo|0) 40 AlsSIBAIUN

unpjuelq jo Ausianiun

uonmnsuj

auoajode| ‘eJelsaq

‘A uaydalg ‘auoele

‘Nl pleuoy ‘sueAg

') uely ‘sueAy

|Jouep ‘49]193s3

suey) ‘bug

|ned ‘Adawi3

{VEERRCITE!
' usydaig ‘abpa||3

‘d |9eydI|N ‘uesig
selyne ‘1a663

‘4 se|bnoQ ‘uoiseq
pieyaly ‘uiqing
r ueng “49yniq
awixe|\ ‘sopebnog
‘I puowAey ‘uejoq
‘N Jeydoisuy)

‘uosqoq

‘IN BAUSIA “HXIQ

'y se|ley) ‘ojjaleulqg

aluee1g “Jsjowwiq

Jaysieasay

panupuo) | ajqey

1345

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

7900

8500
L8L-0

0€L-0

6LL-0

OoL¥-0
9€L0
LyLl-0
1900
c9L-0
LEC0

6LE0

8LL0

8910

LOL-0
G6L-0

6910

8¥¢0
¥€¢0

¥GL-0
¢9€0
¢L00

9¢

LG
4%

Ly

LE

4
89
€¢e
09
0g
99

6€

14>

9¢

L9
14

0S

9¢
€€

€¢
L8
Ly

Gc

Sl

8¢

cL
14’
8L

€¢
14

6€

8¢

€l

€¢

Ll

€C
6€

6
€8
oL

SVYV OOLINI# O00LT#

cl

~N ©O 1 <

[44

8¢

vl

8L

00LSd#

L6E0

LSE0
L8E-0

96€0

€6€0

1850
0670
89€-0
96€0
¢LED
0670

250

6L€0

L9€0

LZy-0
€6€0

cvy0

G0v-0
6070

LGE0
cvL0
8LE0

91092s

L9

cL
6L

6L

€8

S0
L6
SL
c8
SL
€0

00

LL

9L

6
0L

88

8L
€8

6%
(19
6L

LEV 6€

S0 G¢
196 9¢

88L 8¢

0v9 G¢

L €8¢ 6y
vl 9€
¥28 §¢
L68 9¢
¢09 9¢

L 99¢ ¢ce

L 166 OV

LEI 0€

GZ8 v¢

6L€ G¢
6.6 G¢

ove ¢€

¢6e LE
6€6 8¢

9l 6€
L 989 €9
§9¢ S¢

y

€8¢

¢6e
96€

L8€

86¢

LvE
089
LO€
€6¢
(444
LLE

viv

14

89L

glc
L8C

L

vee
Lyl

6LL
oLL
vov

salo# stadedy

yoleasay awouan)

ABojoipie) jo abajj0)
uedlBWY 8y} Jo [eutnor

yoleasay sawousn

|euoieulalu| sisoiodosisQ

yoleasay Jaoue)

90UdI0S0INAN }JO |eulnor
uoine|naIl)

uone|naIl)

Ansiway) |eaibojoig o [eutnor
sajaqelq

abewjoinaN

abewjoinapn

ABo|01qOJaI\ Ul Spual]

190Ue) JO [BUINO[ |RUOIIBUISIU|

abewjoina
aie) sa1aqeiq

ABojoiwapid]
JO |euJnor ueslBWY

yoieasay Jaoue)
ABojounoopug

uonUINN
|edlul|D 4O [eUINOf UBdIBWY

ABojounwuw| jo jewnop
pooig

|euanop urejpl

dUIdIP3aN
10 ab69||0) 10]Aeg

oy ohepy
AlIs1aAIUN BlBA

09s]ouUeI{ UBS
1e eluloyi|ed Jo Alsianlun

uJ91SaMyInos
sexa] Jo Alsianlun

selpnig [ediBojolg
104 @InIsu| yjes

|eyidsoH leulg Junojy
AlisiaAIUN 158104 epA
S8J9MY 18 JN80) uollepuoS
uopuo 869|029 |elsadw|
snyJey Jo AlsiaAiun

uopuoT
969|109 Alsianlun

BUIDIP3IA JO |OOYdS
puejAie|p 40 AlsiaAiun

J22uUe) UO Yoieasay
10} Aouaby |euoileulalu|

auuesneT jo AlsiaAlun

odd sn

BJOSAUUIA JO AlISIaAIUN

(Als1aniun
pieateH) d3sv3oad

Ayisianiun pieaseH

2ad sn
Ausianiun 8jBA
INH3SNI

uonnsu|

'V pieyoly ‘sqqin

‘r puowAey ‘suoqqin

el ‘ulelsian

3 AdieH ‘lueusn

"4 1pY “tepzen

‘H pai4 ‘abep
unuaje A ‘491sn4

‘q 1n) ‘Biagung
sa|ley)-uesp ‘ueyonid
addijiyd ‘1enbou4

*q seydoisty) ‘Y4

r |4ey| ‘uoistiy

‘IN @41e|) ‘1aselq

IIS “1yosaoue.

TS pieyary
S|eImodoel

'S |4e3 ‘plodg

'Y uoJey ‘Wos|o4

yepnp ‘uewnsj|jod
'S Aauyer “al|4

‘N dulayiey ‘lebal4
'V Pleyory ‘|jaae|

ule|y “4ayosi4

1aydieasay

panunuo) | ajqeL

1346 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

8G¢0
Gv¢0

£800

8Lc0

6G¢0
L8¢0

0G¢0
a9L-0

L¢0
LSC0

LOL-0

YAZAl)

aclLo
c9L-0
LCEO

0LED
€veo
6¢L-0
8EL0
6€C0

¢LL0

cLeo
0§L-0

14
8y

LG

(47

gl
6C

8¢
144

0§
14

17

ov

99
8¢
€l

oy
Ll
6G
17
Ll

17

09
6€

6€
47

LE

9L
¥S

14
€¢

LE
Ly

Gl

clL

[44
9¢
87

144
oy
LZ
8L
LE

14

0¢
14

SVV OOLIN# O00L7#

9C

clL

ce

€l

M N ™

€¢
€

00LSd#

9v€0
G050

9¢v-0

€470

¢seo
0EY-0

LSY-0
6070

¥9¥-0
G¢S0

G9€-0

9060

9670
¢8¢c0
6070

8¢S0
7v€0
ovy-0
8v¥-0
LvE0

8LY-0

6050
69€0

9109s

LL
86

08

68

9L
c6

68
c8

96
G6

8L

€6

G6
€8
9L

L6
8L
06
LL
LL

8

coL
08

y

0v6 6L
709 8¢

80€ €

€8L €€

L8L1l¢C
0S¢ Le

609 V€
6¢Y 6¢

Ly LE
€L9 v

¥S¢ €¢

€68 LY

€49 8¢
S0 €¢
oy €€

908 €V
6.6 8L
8 LE
9¢s oy
670 6L

Lece Le

969 9¢
9L 0C

08¢
€9

CcLY

Lle

vLE
0G4

ELy
cLe

9€L
cL9

€vs

LvE

[44
Sve
GEL

v6¢
98¢
6.G
cLL
GGl

80¢

€9
62¢

sapof siadedy

yoleasay Jaoue)

199ue) JO [euInor ysnug

S19PJ0SI(q JUBWAOIN

jJuswdoj|aAa pue sauan

SUIDIPSN
pue ABojoig |eoipey dai4

ABojoinaN

ale) sajagelq
Ansiway) |eaibojolg jo [euinor

ABojoiwapid]
|eaiul|d jo jeuanop

Ansiway) [eaibojoig jo |euinor

A101003 soielan
uedLBWY 8yl JO [eusnop

uone[naly
apuUNXS8aUSL) J00A
BHYaspliL spueliapaN

90UBI0S0INBN 4O |eulnop

uoinap

uoleuaIaiq pue yiea(q (199
ABojoledaH
Ansiway) |eaibojoig o jeusnopr
||9D J9oue)

Ansiway) |eaibojoig jo jeusnopr

118D
UOIlUdAaId pue siayiewolg
ABojorwepid] 19oue)

poojig

|euanop urejnl

(IDN) HIN SN
pJ04XQ 10 AlsiaAlun

uopuo-
969|109 Alsianlun

Aiojeioge]
JogJleH Bundg pjo)

alodebuig jo
Alisianlun [euoneN

(SANIN) HIN SN

BUIDIP3IAl
J0 aba||0) J0jAeg

Ausianiun pleatey

AyisiaAIuUN JB1SBINDIN
u0lSNoH Jo AlsiaAluN

SUIDIPIIA JO [00YdS
puejAie|p 40 AlsiaAiun

uJ91SaMyINos
sexa] Jo Alsianlun

Als1aAiun yd911N
Alisianiun 199400y
Alsianiun pleatey
|eydsoH yoleasay
usip|iyg apnr 1S
oy oAepy
(IDN) HIN SN
ainyisu| peoug
Alisianlun pieniey

obalq ueg

1e ejuioyl|e) Jo AlsIaAiun
Ansianiun pienley
NRIEN]

uonnsuj

') SIUNY ‘siuey

] ueupy ‘sluueH
uyor ‘ApieH
‘r AloBaip) ‘uouuey

Aiteg ‘|lamijjeH

Y1\ ‘BejleH

‘N UaA8lS ‘JaujjeH
‘d uanalg ‘16An

‘H uopJion ‘NeAnn

9)y-uer ‘uossjeisno

‘N Joer Hjiujelnn

‘N H09S ‘Apunip

"3 Jo1epalq ‘99qqoiD

|ned ‘piebusain

'3 |9eyolN ‘Blaquasin

'Y se|bnoQ ‘usain

' AloBauin) ‘saion

[ )uelq ‘zajezuon

d PpoL ‘gnjoo

"1 payly ‘Biegpion

"y deydoisuy) ‘sse|n

piemp3 ‘190nUUBRAOID
Alen -q ‘pue||i9

1ayoseasay

panupuo) | ajqeL

1347

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

9¢L-0

LOL-0

vLL-0
¢LL0

6€L-0

9€¢0

S9L-0

L9L-0

8€L0
LLL-O

89L0

8900

€veo
LG00
L120
6020

910
oLL0

Lel-0

LOL-0

L9

4

17
LC

G€

Le

Ly

ve

oy
€¢

8¢

gel

ol
8y
v
99

LE
8¢

0¢

or

6l

€¢
€¢

LL

8¢

€¢

LZ

Gl
0¢

cl

€L

6¢

€e
4%

0g
€l

LL

Ll

Sl

© © N 9~

o

SVV OOLIN# O00LT# 00LSd#

G970

€G6€0

¥Zv-0
¥LE0

¢LED

9G€0

66€0

0LE0

Gly-0
¢ce0

G070

[42°X0)

LGE0
9G€0
¢Ly0
G960

LSE0
LYEO

¢seo

¢8e0

9102s

76

89

88
L

LL

LL

G8

6L

98
69

¥8

8l

08
LL
c6
c0

8L
L9

9

c8

886 ¢€

6v¢ LT

¢v9 8¢
89 LC

0.0 6C

Lel ¢ce

¢0§ S¢

099 €¢

670 8¢
88L 9¢

8y LC

L &8z ¢€g

180 6L
VEL ¢C
LSL GE
L 0oL 8y

679 LC
LL9 0€

978 0€

LLO ¥C

y

8%

LVE

SlLL
09L

caia

SL¢

09

6¢S

SvL
08L

L¥9

avLl

89¢€
6LL
9G¢
SLE

oLy
687

LSL

€Lg

sa)o# siadedy

yoleasay Jaoue)

uole[naIIY

ABojoouQ |eotul|) 4o jeulnop

uole[naIlY

yoJessay awouan

aUIP3N
|eluawiiadxy o |eulnop

wsi|oqe1d|nl
pue ABojournioopug
|ealul|d Jo |euanop

yoleasay oleIydAsd 4o |eusnor

ABojoipie) jo abajj0)
uedlBWY ayl Jo [eusnopr

eibojolaqeiq

ABojounwuwi
|ealul|y pue ABig||y jo |euanor

ENTIHIS

urelg
yoleasay Jaoue)
yoleasay Jaoue)

uone|nal)

$2119USK) JB|NDJ|O|\| UBWNH

yoleasay awouan

yaJleasay sawouan

A1a190g souellan
ueolIBWY 8y} 4O [eulnop

|euanop urejpl

Alsianiun
supidoH suyor

a1nysu|
yoleasay yijeaH Jeigpan

J81U8)
J80UR) UOSIBpUY A

181ua) |BOIPSIA BYEeSO

ABojoig
swalsAg 10} a1nyIsu|

AlisiaAIUN 010AY)

uabeyuado)
10 Alisianiun

AnjeiyoAsyq
JO @1Nn1Isu| youe|d Xe\l

o1y oAepy
pJo4xQ 10 Alsianlun

uordweyinos
10 Alisianiun

wepJanoy
AlisiaAlun snwisedy

ST
Yinos maN 40 AlisiaAiun

NIETI]
Ausianiun supdoy suyopr
ANsIaAIUN D13UR|YY BPLIO|

elquinjoy
ysig Jo Alsiaalun

usaiiy

zni) ejues e
eluiol|e) o AlsiaAiun

(VIN) HIN SN

uonnsu|

‘H ydjey ‘uegniy

‘A eleqieg ‘piemoH

"N [91qeD ‘1ABegouoH

nbnsiese|\ ‘lIOH

Aoia7 ‘pooH

nynse| ‘ofuoH

‘[ suaf 1S|0H

uelio|4 ‘180Qs|oH

"Y PIAeQ ‘S8W|OH

'Y Ainy ‘uew|oH

'] uaydalg ‘e1eb|oH

1eq|y ‘UewyjoH

'y uyor ‘sabpoH
T |181ueq “uIppIH
‘D) sowe ‘uewlay

"H s8lJey) ‘suayauusH

"H [9eYdIN ‘uspAeH
apIyIysoA ‘pleziyseAey

piAeq ‘4a|ssney

‘g elewe] ‘sileH

1aydieasay

panunuo) | ejqel

1348 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

62¢0

oLeo

L120

1414

6710

TN}
LEOO

¢6L0
06€-0
0900

v9€-0
8L0°0

65¢-0

9L¢0
cleo

L8L-0

¢0¢0

G8L-0

G200

ove-0

6¢C

8¢

LE

(01

LE

LE
8L

clL
€l
LS

8¢
9

0¢

514
LT

67

9€

L9

8¢

8¢

Ly

LE

LE

LE

cl

0c

6%

0L

144

144
Ll

€e

€¢e

514

Ly

SVYV OOLIAI# O00L7T#

9l
6L

9¢

oL

6¢

00LSd#

LLEO

09€-0

¥6€-0

L6€0

0L€:0

97€-0
vv¥-0

L2€0
970
L9€-0

€050
¥8€-0

¢LED

Gly-0
L9€-0

€EY-0

¥6€-0

8060

8G€0

G250

9109s

€8

8L

a8

08

LL

8L
6

24
88
8L

0oL
8L

08

c8
8L

c6

€8

L6

LL

oL

y

VLE CC

ave ¢¢

LEG v¢

89Y 8¢

G8L v¢

gLy 6L
8.0 0€

86l 8¢
GvL 9€
089 €¢

878 9¢€
60l Lc

9€¢ €¢

£99 0€
6€9 €¢

8v6 LC

068 G¢

9lL 6€

0Ly ¢¢

G29 8¢

9¢€¢

L6C

LLE

069

0GL

9L€E
ey

ooL
L6S
4%

66¢
9¢c¢

L0C

L6l
6LS

aLy

60¢

98L

LyY

L9

solo# siadedy

uoinan

Ansiway)n
|eaibojoig jo [euunor

uonebisaau|
|ealul|) 4o |euanop

auloIpaw [eajul|d jo |eulnol
asaueder ~oysun uoddiN

9seas|g Snoloau| pue
ABojoiqoualy ansoubeliq

Buibew| aoueuosay
oneubey o jeusnor

SOIWOUSKE)

sueiolul)
10} [eUINOp J180URY) Y-B)

yoleasay Jaoue)

pooig

1180

uone|nail)

juswdo|aAa@ pue sauan

uone|nNdII)
ABojoiwapid3 |eajull) Jo |eusnor

ABojoinap |eluswiiadxy pue
ABojoyledoinap jo |eusnor

Ansiway) |eaibojolg jo [euinop

uonuanald
pue siayewolg
ABojoiwepid] Jeoue)

ABojoig Je|nda|o\ O |euinor

uoIIINN [ed1ulD
JO |BUINO[ UBdLBWY

Jeuinor utepp|

Alisianiun eiquinjo)

Ansianiun eAobeN

Alis1anlun plealey

oAyo] jo Ausianiun

sajioleloge [N

Alisianlun plealey

1SIPOY1a|Al UOISNOH

A191003g J90UR) UBdIBWY
Alsianiun pieasey

(IDN) HIN SN

ABojouyoe] jo
a1n111su| su8snyoesse|\|

Alsianiun uolsog

ABojouyo9] jo
91N11SU| S118SNYIesse|\|

(Alisaaniun
synl) dasvioad
Ausianiun piojuels

Alsianlun pienley

salpnig |ediBojolg
10} 81n3su| y|es

Als1anlun plealey

Anlsiwayoolg
104 @IN}ISU| Joue|d Xe\l

Alisianlun plealey

uonnsuj

'Y 013 ‘|]apuey)

0zoy ‘Iyanqrey|

pleuoy "9 ‘uye

1ysexe | ‘piemopey

‘N pleuoy ‘sauop

'y ouala4 ‘zss|or

v Aouep ‘supjuar

ulpawyy ‘lewar
M ysaxey ‘uier
'S aule|q ‘ayer

jlopny ‘yosiuser

M 9211y ‘sqooer

19|A] ‘syoep

‘IN Asayer ‘aaus)

"V "d uyor ‘sipiuueoj

| A9|peag ‘uewAH

Auo] “ueuny

‘[ piAeq “483Uny

Jagoy ‘Jagny

"g jueld ‘ny

1ayaieasay

panunuoy | ajqey

1349

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

0S€0
6LL-0

LLC0

6GL-0
¥0¢0
SEL-0
G600
88¢0
L¥G0

L0

LCEO
G8€0
oveo
Lel-0
6910
9GL-0
8LY0

G¢e0

LLL-O
0€L-0

L9G-0

€LC0

GvL-0

GG
oy

colL

g5
44
6S
Ge
8¢
=14

8¢

Ve
14
0¢
24
144
c8
LE

Ll

LE
6€

LE

LS

0S

SL
vl

14/

Ll
6¢
6l

14/
S0l

0¢

94
69
0¢

o€
€¢
Ge

Lc

Ll
LL

68

LT

€¢

o © ™m o

cl
€l

LL
Le
vl

4]

9¢

0¢

€¢

0

SVYV OOLIN# O00LT# 00LSd#

L850
LLEO

LL80

L8€0
vE0
€670
€€E0
€870
9990

¢8¢g0

8LG0
€090
9G€-0
L8€0
cov-0
8¢90
9650

88€0

L9E-0
LLEO

L2L0

G890

6670

2102s

4%
8L

Lel

LL
9L
L6
29
86
6LL

LL

L6
cLl
LL
78
88
S0l
oLL

78

LL
9L

el

€0l

L8

y

G60 97
LCE vC

056 76

L6E 8¢
L¢e 0C
Gl9 ¢€
00L L¢
VLL VE
LEV 69

€ve LT

L68 LV
L8¢C 6Y
GEL ¢C
6GL €¢
96l v¢
GG8 89
G60 67

¢66 €C

8lL¢ ¥¢
¢6L G¢

6L9 ¥9

8G¥ LG

9€€ 9¢

LLL
987

cee

€8y
SG6€
9€9
90¢
€L9
9.§

LOE

L6l
€6y
96¢g
Gv9
6¢€
[4 %4
€9y

8€S

414
L6S

GEE

9801

8¢9

sayo# siadedy

s|elsoleWwolg

S19pJ0SIg 1USWAAOIA

$O118UBE) 8iN1eN

ale) salagelq

A11e1YyoAsd JO [euinof uesLawy
ABojojwapid3 JO |euJnor uedLBWY
yoleasay Jaoue)

uole[naIlY

uonenuaIayIg pue yieaq |19

uonenuaIayIg pue yieaq |19

Ansiway) [eoiBojoig jo |euinor
199241q ABojoig
ABojooewieydoyoAsy
ABojoweyydp

poolg

yoleasay Jaoue)

au1o1palA |ed1BojoydAsH

au121paA |ed1BojoydAsd

pooig

S1S019|0S0JaYIY

1180

199UE)

suoledIUNWWO)
yoseasay |eaisAydolg
pue [eolwayoolg

|euanop ulejpl

ABojouyoa] jo
21N11su| spasnyoesse|)|

01U010] }0 AlSIBAIUN

ABojouyoa] jo
a1Nn11su| spasnyoesse|)|

puejui
ulalseq Jo Alsianiun

ybingsnid 40 Ausianiun
yBingsnid o Alsianiun
Alisianlun plealey
Alsianlun sjeA

G slied aUSIOAIUN

181U8)
yoJeasay Jaoue) uew.an

(@3n13sU| J82URD
Jaqgieg-eueq) 3sv3oad

HIN SN

91nIsu| yolteasay sdduog
UISUOISIAN 4O Alisianiun
Alsianiun exesQ
Ansianlun supdoH suyor
Aysianiun pieatey

Alsianiun
yjyleamuowwo)) elulbiip

J91U8)
Ja0ue) UosIapuy Al

wepJaiswy Jo Alsianiun

obalq ueg
1e ejuioyl|e) Jo Alsianiun

J91u8)
Jaoue) uosiapuy Al
1su| say
191U8)) Je|nIdseAolpie)
|euoneN uedep

uonnyysuj

uaqoy “1ebueT
'3 Auoyluy ‘Buer]

'S o143 “Jspuen

nypen ‘osyeen

T piaeq “aaydny

‘H sImaT “aa||ny
nley ‘nedejiayony|
‘N UBlIBH ‘Zjoywiniy|

opInND ‘19wWa04y|

"H J819d ‘Jawiwery|

r Asjuelg ‘JaAsws.o))|
A\ duabng ‘uiuooy|

4 961090 ‘qo0o}Y)
pleuoy ‘uispy
nsjwepe] ‘ojowiysiy|
‘M Ylouuay| “aajzury

') pleuoy ‘19|ssay

'S ylauuay| ‘Iajpua)y

f [eBYIN “Buneay

"d ' uyor ‘urejaisey|

[9BYIIN “ULIe)|

dobeH ‘ueiliejuey)

1luay] ‘emebuey)

1aydieasay

panuiuo) | 9jqey

1350 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

L8L-0

ovL-0

09€-0
00¢0
cveo

8¢¢0
LGL-0

S0€0
L6L-0
G€0°0
6€L-0
L£920
9€€0
vLe0

09¢:0

JARAL)

G€C0

LS00

LOE-0

€6L0

6¢¢0

L0C0

ceL

LE

89
4
99

6l
Ly

6l
LE
14
17
6l
65
4]

6l

Le

LE

9¢

LE

89

LC

LE

LE

i

99
Ll
0S

LT
G¢

LS
6l

9L
[4
[Ac]
6V

<1

LZ

LE

99

8¢

6¢

€¢

SVV OOLIN# O00LT#

vl

Gl

cl
6l

Ll

vl

00LSd#

8vL0

9¢v-0

90£0
JAG A
GGG0

¢se0
L8E-0

LOV-0
LLEO
62€0
L8E-0
€8€0
9650
€650

L8€0

80

¢sv0

GGE0

LLY-0

¢S 0

¢6€0

69€-0

9102s

EL

c8

(445
LL
901l

0L
8L

88
L8
8¢
L8
L8
€Ll
7oL

0L

6L

68

L9

0oL

€0L

L

L8

y

00€ 79

¢co €€

LCS €9
9¢v ¢E
Lvy €V

€89 G¢
€€9 9¢

LLC ST
L29 €¢
Le8 Ly
L¢L S¢
Ve VT
90¢ Ly
oy vy

688 ¢€

88l G€

6LL €€

GE¢C 8¢

Le9 LE

€6L 8€

6/C LE

GE0 ¢C

oLL

6901

[4c17
0€L
887

9Ll
8L

0LE
687

14
69€
8vy
ELy
GlLy

90¢

0o€

L9G

(0[0)7

L8¢

51517

891

Ge¢

so)o# siadedy

uo1eI00SSY
|edIPBIAl UBDIIBWY By} 4O [BUINOL

ABojoledaH

SOIW09104d Je|Nn||8) pue 1ends(oA
uoisuayuadAH jo |eusnor

ABojounwwy jo jewunopr

aUIDIPaIAl [eIUBWIIBAXT JO [eulnop

aUIDIPaIAl [eIUBWIIBdXT JO [eulnop

Anisiway) |eaibojoig 4o jeutnopr
ayoepeaH

yo4easay spIoy 2191onN
yoieasay Jaoue)

Anle1yoAsd jJo |eusnor ueouaswy
uole|nNaII)

uone|ndII)

uoljuaAaid pue
sioylewolg ABojolwepid] 1eoue)

saseasiq
Asupiy| 4O |eusnof ueosuswWYy

ABojoipie)
JO [eUINO[ UBdLIBWY

SO|WOUDD)

Ansiway)n
|eaibojolg jo |euinop

90UBI2S0INaN JO [eulnor

ABojounwiw|
JO jewunop ueadoiny

ABojounwuwy jo jewnop

|euinop ulejpl

Alisianiun pienley

[ooyds
|edIpa|\ JoAouueH

Ansiwayoolg
10} @1nIsu| youe|d Xe\|

ue|iAl o Alsianlun
0lu040] J0 AlsIaAIUN

youeasay ABojounwiw|
104 91nyisu| JojAeg

AlisiaAIUN JIOA MON

Ansianiun
uOosJayer sewoy ]

AlISIBAIUN BAIYSOA

HIN SN

Alis1anlun uosel\ ab1osn)
Auslanlun elquinjo)
Ayisianiun pienley
(I9THN) HIN SN

selpmg
paoueApYy 104 8INHISU|

Ausianiun syny

AlisiaAlun eiquinjo)

$D139USD) JB|NJJ|O|A\ 10}
81N1iIsu| youe|d XAl

Alsianiun aynQg

ejueAjAsuuad
J0 Alisianiun

aulolpawolg
Ul yoJeasay 104 9INisu|

09s|ouel{ Ueg
1e eluiol|e) o AlsiaAlun

uonnysuj

"3 UUBO[ ‘UOSUBI\

"d 19BYDIN ‘Suuey

selylie\ ‘uuely
addasnip ‘eloue|n

"M el YeiN

unp-BuoA ‘niq

'y ueq ‘uewni

"d 198UDIN ‘Bues|]

‘g pleyory ‘uoidi

‘f plaeq ‘uewdrq

'y @oueT ‘enolq

v Aauyer ‘uewsaqgal

19194 ‘Aqqi

jolueq ‘Ana

‘[ plouly ‘auine

'S Mmalpuy ‘Aanan

‘g ulue) ‘uoa

suey ‘yoelya

‘[ HaqOY ‘ZHMONT

AN eluIBaIA ‘o9

oluoluUY ‘BlyddanezueT]

7 sime ‘Jatuen

19ydieasay

panuiuo) | 9jqey

1351

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

8¢EL0
GL00
9GL-0
¢0¢0
LLL-0

GLL-0

€600

9¢L0

6610
G€C0
410
LCEO
LyL-0
¥SL-0

9lLe0
6620
0050

00€0

€9€0

6910

LLL-O

€LC0
§G9¢0

€¢
17
16>
0¢
G€

Ly

[44

14

€€
€€
Ly
€l
Ly
()%

14
6€
Gl

6€

LZ

GE

ve

el
€€

Gl
oL
€¢
vl
oL

6l

€l

oL

Le
14>
[44
8¢
Ll
0¢

[44
€e
08

(44

99

8L

oL

6¢
14>

SVV OOLIN# O00LT#

9L

LT
e

clL

Ll

Ll
cl

00LSd#

GGE0
96€0
9/€0
LEEO
€0

¥8€-0

¢se0

6EY°0

¢6€0
Gly-0
LEYV0
oLv-0
6070
€8€0

Ley0
¥67:0
9950

6€G0

SLY0

€LEO

cee0

GGE0
GG¥-0

9102s

9L
LL
8L
99
9L

G8

LL

89

Z8
88
€8
VL
L8
08

c6
66
Ll

96

¥6

08

09

8L
L6

6vS ¢¢
¢LL 0€
06v G¢
69€ G¢
6E€ 0C

LLG ¢C

ove Le

8L LS

GGl 9¢
008 9¢
[4c1 244>
G¢6 V€
00¢ o€
0vS G¢

029 9¢
L6S GE
L ¥S€ ¢y

89L 9¥

690 G€

Ly €C

961 8¢

Lge L¢
0v0 €€

667
(4%}
LE9
9G¢€
90¢

8¢

8LE

9Ll

L9V
L8E
909
GGl
G689
6€€

€¢e
LEY
689

L09

€9l

51217

6L¢

€49
€69

y sa)o# siadedy

juswieal
pue yoseasay Jooue) jsealg

Ansiway) |eaibojoig jo [euinor
AnelyoAsd jo jeusnor ysnug
ABojoiwaepid3 |esiul|) Jo jeusnor

AneiyoAsy |essuan Jo saAIyoIy

yaleasay Jaoue)

yoleasay Jaoue)

yoleasay awouarn)

ABojoinaN

|euoneusalu| sisoiodoalsQ
J@oue) JO |eUINO[ |BUOIIBUIDIU|
ABojounwwi| ainieN

ainjieq MeaH jo |eulnor ueadouny

ABojounwuwj jo jeuinop ueadoidng

1uawdolanaqg
youeasay uleig
Ansiwsyoounsy jo |eusnor

SUOIIBJIUNWWOY Ydieasay
|eaisAydoig pue |eaiwayoolg

Anisiway) |eaibojoig 4o [eusnop

90UB10S0INAN 4O [eulInOf

yoleasay swouan

yijeaH Alunwwo)
pue ABojoiwapid3 jo jewunopr

ABojounwiwy jo [eulnop

|euinop ulejpl

0jlu040] J0 AUSIaAIUN
oA)0] Jo Alsianlun
uopuo 8b69|0) s,6uny
|endsoH emenQ
Alsianlun axnQ

ulalsemyinosg
sexa] Jo AusiaAlun

193u8)
190UB) UOSIBpPUY A

Ansianiun
9le1g eluenjAsuuayd

uopuon
969]0 Alisianlun

o1 oAely
HaUsIaAIUN BIA
Als1aAIuN BleA
mobBse|D) Jo Alisianlun
pJoyxQ Jo Alisianiun

eluiojljed
u1ayinog jo AlsiaAiun

Alisianiun 19940300y

(VIN) HIN SN

|eyidsoH owonwng

J91U8) J9oUR)
Buli9119)-ueo|g |eIIOWSA

obalq ues
1e ejuioyl|ed Jo AlsiaAiun

Aouaby
Jaoue) eiquin|o) ysnug

uopuo-
969]|0) Alsianlun

ue|i\l 40 Alisiaalun

uonnysuj

'Y UBAL81g ‘polepN
0zoAY “1ebep

‘N uiqoy ‘Aedniy
piaeq ‘1syoNl

3 8ula] NIPYON

" uyor ‘euulinl

"g uopioD ‘s|lIN

qgeM “8]1lIA

‘H piae@ “I9|lIN
ydasor 7 ‘||| uoyan
IN 7T sUyD “aslisy

ue[sny ‘AoNYzpa|A

‘A T uyor ‘AelinindN

" MaIpuy ‘[2BYDINDIA

‘d Maipuy ‘Uoye\oIN
'S @9nug ‘uam3dN

‘d delAl ‘uosne|p

1IINA ‘emeznsie|y|

ueor ‘anbesseln

1878113 “yeljsen

"V 00Je|\ ‘Bl

|8BYDIAl ‘JoWLIR|Al
ouaq|y ‘lUBAOIUBIA|

19ydieasay

panunuo) | ejqel

1352 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

£920
90¢0
6CL-0
L8L-0

oLco

€EL0

¢LL-0

6900

€veo

0SL-0

9€L-0
6€¢0

6900

G8€0
8vL-0

9200
8v¢0

coL-0

¢6L-0

6¢€0
LECO
9610

G¢
[44
14>
4%

5

67

14>

LS

9¢

14

€€
144

9¢

LE
9¢

[4c}
0¢

9¢

14

8l
€¢
0g

cl
[44
€l
Ll

4

L

(4

Ly

€¢

6l
44

8L
(44

oy

14

L

Ly
LE
8¢

SVV OOLINI# O00LT#

Ge

Ll

Gl
Ll
S

00LSd#

oLv-0
69€-0
09€-0
88€0

8070

G070

vLE0

L9€-0

€6€0

Glv-0

¢LED
L9€E-0

LCE0

G¢G0
69€-0

G9€0
0LE0

9v€-0

¥€€0

¥Zv-0
99€-0
vLE0

9102s

98
L9
LL
LL

L8

S8

c8

€L

S8

98

L
78

o]

LOL
6L

9L
6L

G99

9L

68
8L
8L

y

¥L0 LC
0€6 ¥€
968 ¢¢
8GY 8¢

686 6¢

0SL 9¢

987 ¢¢

9/G G¢

L6E vC

£90 8¢

€0€ L¢
£89 6l

GG€E 0€

88L 9¢€
LLE €T

€e4q v¢
S0§ €¢

998 L¢

Ll 8L

00L 8¢
L0S €¢
LLO G¢

¢0g
Lee
869
607

[4%

¢8g

Lve

oL

v6¢

cg9

G669
8€¢

99¢€

147
9€9

LSS
8¢¢

€le

891

GLe
(0[0)7
LLE

sayo# siadedy

ABojo1qouolAl |Bd1ul|) JO |eusnor
190UE]
Jeulnof HeaH uedsuawy

ABojounap

ABojounwuwy jo jeuunop

SOllauan) ainleN

ABojoig ten|@) pue 1ends|oN
ABojouayoeg jo jeuinop
auaboouQ

sol1auan) oulelyoAsdoinap
- S91]9U9K) |BOIPSIN
JO [euwunor ueduBWY

aulooep

pooig

ainssald poo|g

ABojoig |eluswdojanaq

ABojounwuwy jo jewnop

190UE)

Ansiway) [eaiBojoig 1o |euinor

ABojoouQ |eotul|) 4o jeutnopr

uoinap

90UdI2S0INAN }JO |eulnor
AnelyoAsy |eoibojoig
Ansiway) |eaibojoig 4o jeusnopr

|euinop urejpl

emo| Jo Alisianiun
pJo4xQ J0 Alsianlun
Alsianlun ang
o1y oAey

EERIVETRIS
10 Awapeay uelisny

(BjuIsjoH
$0 Ausianiun) @3sv3oaa

01U040 |
‘le11dsoH 1euis 1UNojA|

Alsianiun alienboey

Aysianiun pieateH

Ausianiun yipied

wepJanoy
AysiaAlUn snwised]

Alsianlun plealey

weybuiwiig
1e eweqe|y 40 AlsIaAlun

uJ91SaMyInos
sexa] Jo Alsianlun

Ausiaaiun opusunp

181U8)
J190UR) UOSIBPUY A

uebiyolp 4o Alsianlun

J91ua) J9oue) Bulanay|
-UeO|S |BLIOWSI|A|

09s10ouUeI{ UBS
1e ejuioyie) Jo Alsianlun

BUIIPBIAl
JO |00YDS 1eUIS JUNOJA|

Iwellp Jo Alsianlun

AlIs1aAIU 010AY)

uonnsuj

'V 19BYDIN “J3]jeld
«PIeydIY ‘018d
'@ 213 ‘uosialed

') pleuoy ‘ussialad

‘N Josor “4abuluuay

eU997 ‘Usuo}ad

Auo] ‘uosmed
'] ue] ‘uas|ned

ojoed Jald ‘jlopued

I [8eYdI|A ‘UamQ

'3 °IN "d snueqlY
‘sneyuaisQ

"H Henis ‘unio

auuezng ‘juedQ

"N 913 ‘uos|o

0) ‘eanwin)Q

uesng ‘ualg,0

[a1gen ‘zaunp

Auieq ‘uouoN

"y Jaboy ‘||0dIN

MR E SETEETN
‘g seliey) ‘JosowaN
ynys ‘eAlwniep

1aydieasay

panuiuo) | 9jqey

1353

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

610

0L¢0
L8¢0
8LL-0
S0€-0

9600
7600
0670

L6L-0

98¢0

9L¢0
0LL-0
8LE0

8¥€-0

¢SL-0

6910
LLL-0

¢eT0
LEO-0
€810

L80°0
G610

LT

4
6¥
67
14

€8
0L
Ve

Ge

[44

0¢
0¢
c6

6€

[4>
Ly

€¢
09
€¢

317
14

14>

67
144
Le
99

Gl
(0%
17

6¢C

LE

14
8l
€9

[47

9¢

[44

vl
6l

SVYV OOLIAI# O00L7T#

8l

Ly

oL

8l

0¢

Ll

Ll

Ll

9l

00LSd#

cee0

ovy-0
¢eS0
6LE0
£0S0

670
€050
¢L90

€6€0

0cy-0

LGE0
65€0
L6L0

¥6€0

LSE0

€9€0
€LE0

¢LED
L6E-0
8G€E-0

G9€-0
9870

9109s

9L

06
0oL
Z8
oL

colL
€6
cLL

08

Z8

9L
cL
LEL

8L

08

6L
8L

9L
8L
99

08
68

y

668 LL

87§ 0€
070 8€
8¢S €¢
¢€0 G

LCL €E
09Y Ly
660 €9

LLS [T

LG9 LE

€0L LC
€8 G¢
G8lL 9L

L60 6¢

€le 0c

6¢L ¢C
G¢6 ¢

G610 9¢
L09 6¢
LSS 6C

GL6 LC
CLS oY

c6l

€¢ce
<1317
144
08y

Ly
L9€
L8S

€8¢

£89

1474
LeCL
GaGL

[4:14"

1474

Eve
€¢E

69€
LEE
¥0¢

09€
Lve

solo# siadedy

Juswdolanaqg

1182

Adesjayjounwuwy jo jeuinopr
abewjoinap
ABojooewieydoyosAsy

uonHINN [ev1ulD 0
|eulnopr ueslawWy

Ansiway) |ealul|

uone|noil)

ABojouip jo jeusnop

ABojoiydap jo Ale100g
ueodldWY 8y} Jo |eusnor

yo1easay |eauld 40 |euinop
abojoipey

Ansiweay) [eoibojolg jo jeulnop

soaseasi snol1osu| Buibiaw3]

BUIdIPaN
|euswiiadx3 jo [eusnop

ABojoig
Je|nog|olA o |eulnor

uone|nail)

anbibojolg 19 anbiui)
a160joi91us01ISED

ABojoipie) 1O |eulnof uedLdwy
yo4easay awouan

yoJessay |eiaullyl
pue auog jo |[euinopr

uone|naIl)

jeuinor urepp|

09sjouel{ Ueg
Je eluJioyl|e) jo Alsiaaiun

obaiqg ueg
1e ejulojljed Jo ANsIaAIUN

(IDN) HIN SN
Allsianlun pienley

abplqwe) jo AusiaAiun

Allsianlun pienley
Alisianiun piensey
Ausianiun pieatey

obaiq ueg
1e ejuioyl|ed Jo Alsianlun

owebBiag
ubaN 1oleloqe]

191U8) 92UBI9S Yl|eaH
sexa] Jo AusiaAiun

yorunp Jo Ausianiun
yoieasay ewleyd ayooy

29URLIB)IPIIN
| 9p dUSIOAIUN

Alisianiun piensey

o9s|ouel ueg
1e eluJioylje) jo Alsiaalun

AlIsI9AIUN MIOA MON

9 slied dMSIaAIUN
Als1anlun plealey
pi04xQ 40 Alsianlun

wepJianoy
AlisiaAlun snwisely

Alisianiun piensey

uonnsuj

" 7 uyor
‘uleisuagny

‘D [9BYDIIA ‘Pl9juasOY

'Y uanelg ‘Blaquasoy

'y 90nig ‘ussoy

‘M Jonal] ‘suiqqoy

"g o137 ‘wwiy
1apeN ‘1eyy
‘N Ined “13p1y

'q se|bnoQ ‘uewyory

addasnip ‘1zznway

[ |ossny ‘1a11ey
uel|lwixel ‘Jasiay

"0 uyor ‘paay

191pig “ynoey

snepy| ‘Ajsmaley

'g Asjuelg “Jauisnid

‘D BIA|IS ‘U0l

Auiary] ‘pieuiod
' Aauyer ‘ewdod
'd suy) ‘Bunuod

‘d 'V HeqInH ‘sjod
'V 9J4el “Jeyeld

Jaysieasay

panupuo) | ajqey

1354 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

87€0
G¢e0

0GL-0

06L-0

8620

L6C0

9€L-0

0L¢0

0cL-0

ceL0

6020

6v20

€¢L0

2¢9L-0

86L0

v¥¢0

87L0

G610

0¢
8l

6¢

8¢

0¢

8¢

8l

86

0€

LC

€¢

597

=1

ve

Le

€e

6¢

44
Ly

Ll

8¢

14>

0S

14

Ly

Gl

6L

LC

€¢

14

144

9L

€€

Ll

L

SVV OOLIN# O00LT#

¥4
€l

cl

[44

8l

cl

[4

00LSd#

1G0
44 40\

8€E0

L8E0

LGE-0

LOV0

0LE0

8LE0

SLy-0

ove-0

08€-0

9L€0

LOY-0

G9€0

LEE0

vev-0

L9E0

LGE0

9102s

L6
88

9L

Z8

0L

78

LL

6L

¥8

9L

€L

Z8

€L

€L

6L

¥8

LL

0L

y

GlL6 oY
9€¢ 8¢

8rl 6L

98L €¢

§0G G¢

6CL LT

9L8 v¢

Ll S¢

€LS LY

€rS 61

06Y7 6C

8v8 ¢¢

GvL €€

98€ 9¢

9l0 LL

€0€ LE

L¥0 €2

8Y§ G¢

e1 44
€0y

607

G8¢E

4%

L9¢

G29

099

€LY

LTy

0LL

90Y

8L

88l

A T4

Lzs

t4¢17

acl

sa)o# siadedy

Asysiway) |eaibojolg jo jeuinop
sajagelq

SoAI109ds19d
yl|eaH |eluawuoiIAug

Aya100g |eoIway)
uedlIBWY 8y} JO [eusnopr
leusnopr |eaisAydolg

A18100g |eOIWAYD
uedlIdWY 9y} JO [eudnopr
no

ABojoipie) jo
ab9]|0) ueolBWY 8y} 4O |euanop
SolWouan)
ABojoin jo [eusnopr
118D 182ue)
ABojosajusousen)
ABojoig awouan)

Anisiway) |eaibojolg 4o jeusnop

saul|didsiq pal||y pue
AneiyoAsy pue AGojoyosAsd
PIIyd jo0 |euinor

saseasiq |omog Alojewwejju|

AnjeryoAsy eorul|d jo jeusnop

ABojolq swousn

|euinop urejnl

Als1anlun plealey

uolBuiysepn Jo Alisianlun

Alisianlun plealey

a1nysu|
yoleasay sdduLog

uBiedweyp-eueqin
1e sjoul||| 40 AusiaAlun

ABojouyoa] jo
91N111SU| S}IASNYJeSSE||

1eMSIBAIUN
-S1Y99.q|y-uensuy9

usyounpy
1e1ISIBAIUN 8YoSIUYDID |

So|WouUan)
paijddy 10} as3ua)

J191U9) J19oue) Bulianed|
-ueo|g [eLIOWSA

J91ud) J9oue) BuLeney)
-UeO|S |BLIOWS|A|

obaig ueg
1e ejuloyl|ed Jo AlsiaAiun

Ansianiun
supjdoH suyor

anyisu|
yoJeasay |edIpalp
weyuing-piojues

uopuoT] 869|109 s,B6ury

uaAna
HaMUSIBAIUN B)BIjoYIeY|

alodebuig
JO Alls1aAlUn |euolleN

ainyisu|
|eoipalp saybny pJemoH

uonmsuj

‘[ sluuaq ‘a0%|9s

« M 19BYDIN ‘ZHemyds

|[90[ ‘Zuemyos

‘D) 19194 ‘Z3NYos

sne|y ‘uaynyos

] Yenig ‘1aq1aiyos

ueyalg ‘1aq1a1ydss

Haq|y ‘Biwoydg

‘M uaydais ‘1819yods

'] 18194 ‘oulpiedg

"7 sajdey) ‘sioAmeg

[ Welip ‘uiogpues

] uanalg ‘buaqzies

‘S Anp ‘uasan|esg

|8eyOIAl ‘481Iny

|ned ‘suaabiny

uyor 'y ‘ysny

‘IN PleteD ‘uigny

1aysieasay

panuiuo) | ejqey

1355

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

L0C0

69¢:0

7§10
[4xA]
8L00
0G€-0

LS00
¥€¢0

L9¢-0
8Lc0
98L-0

¥9L-0
09L-0

414l
69¢:0
¢ceo

600

cveo

L6L-0

6600

§9¢0

¥€€0

6¢

8¢

€61
6L
29
Le

LL
1>

Lz
8¢
8¢

€L
£

14
LC
LT

ce

8L

8¢

9€

6¥

8¢

4

€e
9€

9

oL
1317

(44
14
LL

€¢
e

6€
17
LE

LE

(44

€L

LE

e

8¢

Gl

oL

clL

0¢

SVV OOLIN# OO0LT# O00LSd#

68¢€-0

9870

L080
6¥€0
08€-0
60

Svv-0
LOY0

8LE0
86€0
G6€0

7960
8LE0

cov-0
LLY-0
¥8€-0

L9€-0

LEEO

0LE0

LEEO

LES0

0870

9109s

08

L6

8¢
LL
L8
G6

6
L8

8
L8
LL

€0
8

8
S8
Z8

99

9L

6L

LL

66

96

9€L 9¢

€EC 6€

L €L9€L
6€S 0¢
LEC VT
68L LE

L20 6¢
668 G¢

¢66 LC
966 L¢C
9€6 6¢

L 90¢ Ly
0¢6 LC

L68 9¢
€v¢ 6¢
607 v¢

99¢ 0¢€

098 8l

0GS €¢

6lL¢ 8l

9.0 ¥

048 v€

y

€69

[444

0L
Gee
9cy
cle

6¢¢
oLe

vie
99
SCL

vee
444

[43>
98¢
LLE

S69

LLL

¢6¢

G9€

GELL

LSC

saMo# siadedy

ABojoipie) JO |euinor ueduawy

auIdIpaIAl [eIUBWIIBdXT JO [eulnopr

uoljluanald pue
siaylewolg ABojolwepid3 usoue)

Ansiway) |eoibojoig 40 jeusnor
ABojolwapid3 Jo |euunof uedldwy
wnisodwAg uollepuno SIMeAON

uo[}e120SSY
|BOIPaJAl UBDLIBWY 8y} JO |eudnor

ABojoig Je|n|ja) pue 1ejnoaa|ojp

Ansiway) [eaibojoig jo [euinopr
aseas|q S,Jawlayz|y jo |eusnor

[euInor [eaIpaly ysiiig

uoe|naIIY

saseas|q dllewnayy ayl Jo sjeuuy

yoleasay Jaoue)

saleqelq

ABojoisAyd |19 pue 1ue|d
SUOIIBDIUNWIWIOY Ydieasay

|eaisAydoig pue |eajwayoolg

uoJnap

yaieasay Jaoue)

ABojounwwy| jo jewnop

uone|nali)

Ansiway) |eaibojoig 4o jeutnor

Jewinor uiepl

Alisianlun eiqwinjo)

(Aus1aniun
18]|8483004) d3Sv303d

Ausianiun pienley
Alisianlun pienieH
AlsiaAlun pieAley

Alsianiun plentey

Ausianiun pleniey
Ausiaaiun (199N

Ausianiun
supjdoH suyor

(uisisapA 8seD) d3SVv30ad

|oisug 10 AusiaAlun

eujjoied
YHON J0 Alsianlun

SN Yyoieasay snUyUy

Ausianiun
supdoH suyor

Alisianlun sjeA

a1y

Alisianiun oiay)

ABojouyoa] jo
91N}iISU| S119SNYIeSSEe||

uJ81S8MUIN0Sg
sexa] Jo AusisAiun

ABojounww
pue ABia||y
104 @INIsu| ejjor e

wepJanoy
AlIs1aAIUN shwisel]

Alsianiun
supjdoH suyor

uonnnsuj

‘M Bbain ‘auoig

‘N ydjey ‘uewulalg

r 19N “4eydwels
v Aylow] “1ebundg
euuoq ‘uew|abaldg

I\ @onug ‘uew|abaldg

'3 yuel4 ‘1aziadg

wnyep ‘Biaquauog

‘H uowo|og ‘4epAug

VOMBIN ‘YHWS
Asneq abi10sn ‘ynws

"D Asupis ‘ynws

[ uely ‘uew|is

piAeq ‘Aysueipis
‘| pleJeD ‘uewinys

onzey| ‘pjezouiys

1ysoAnqon ‘nziwiys

uebiop ‘Buays

‘M Ausp ‘Aeys

olpuessaly ‘e118S

‘M dJouIed ‘sAnuuag

-1 66alp) ‘ezuowag

13yaseasay

panunuoy | sjqeL

1356 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

70L-0

G6¢°0

(441}
68L-0
69L-0

Lece0

7LE0
€L1L0
8LL-0
LLY0
G610

00€-0

E€VE0
9CL0
€0L0
6510

9200

[4 XAl
€800
£80-0

9L¢0
0L¢0
€910
70L-0

0¢

6€
144
6L

o€

6€
€8
94
LG
0¢

6¢

oy
9€
ey
[44

Z8

€¢
8y
L9

Gl
6¢
ov
144

Ll

8¢

cl
9¢
Ve

LE

L9
e
LL
LL
cl

(1

VL
9L

(1

8L

6¢
17
9¢
Sl

<1

oL

9l
clL
cl

9l

SVYV OOLINI# O00LT# 00LSd#

€0

e

LLEO
LvE0
9850

¥6€0

G050
0950
YEV-0
6¥9:0
9€€0

8150

9250
8LE0
G9€0
vLEO

ory-0

88¢€-0
98€0
L0S0

89€0
LZv-0
L8E0
6S€-0

9109s

L9

9L

9L
L9
€oL

6L

coL
LOL
G8
qLL
94

6L

80L
6L
8L
c8

G6

€8
€L
68

8L
06
¥8
8L

y

LOL 9C

€88 61

G99/ S¢
LLC 6C
8G9 LG

GEE 8¢

GE0 9¢€
€6L €Y
LEY CE
€06 99
099 LE

09Y 69

0G€ 9€
(4414
¥9¢ €¢
ETA A4

G€9 8¢

0L v¢
069 0€
LVS €V

008 €¢
99/ 9¢
¥29 ¢¢
cl6 Le

LLY

0LE

897
S0l
[4:74

66l

8L¢C
089
LvE
VL8
8LL

[43>

98¢
LGv
S09
S6l

(4744

8LL
LEC
[4:14

[Acie]
oLe
68€
L9Y

sa)of stadedy

Jaoue)
JO |eusnor ueadoing

Ansiway) [eoibojolg jo jeuinor

Jeusnor HesH ueadoiny
VN4
aie) salagelq

Ansiway)
|jeaibojoig jo |jeusnor

ABojounww jo jewunop
ealbojoyledoinap 1oy
uone|nail)

uole|naiY

solisiielsolg

UOIJUBADId puk siayiewolg
ABojoiwaepid3 uaoue)

ABojounwuwj jo jewunop
S1S049195 a|dyn|A
AneiyoAsy |eoiui|) o jeuinor

uoinap

Ansiway) |eaibojoig o jeutnopr

ABojoialusouisen)
JO [euwINO uedlBWY

ABojounwuwi) jo |eusnop

ABojounwwiy| jo jewnop

3d0ys

Ansiway) |eaibojolg jo jeusnop
ABojounwuw| jo jewnop

pooig

|euanop urejpl

wep.anoy
Alis1aniun snwiseu3

0os|ouel{ ueg
1e elUJO4I[RD JO ANISIBAIUN

uaAna
1191ISI9AIUN 8YaljoyIe)

Anisianiun J9|jae00y
Djuis|ay 40 Ausianiun

obaig ueg
1e ejuioyie) Jo Alsianlun

chcmwj e
Jo AusieAlun) @asvanaa

elueAnjAsuuad o AlsiaAiun
JUOWLIBA O ANSIBAIUN
21n1Isu| yoleasay sddiog

Alisianlun piojuelg

A1a190g Jaoue) uedlBWY

J91Ud) J9dUR)
Bulie19)-ueo|g |elLIOWI|A

uopuo 8bs]|0) AlsiaAlun
eluenjAsuuad o Alisianiun
Ansianiun J9|jase00y

J91U8) J9duUe)
Bulie9)-ueo|g |elIOWI|A

3]1seaMaN Jo Alsianiun
Ansianiun exesQ
Ausianiun exesQ

youeug |eaIpajnl
sexa| Jo Alsianlun

Ausianiun piojuels
eluibaip 1o Alsianiun
uolbulysepn 1o Alisianiun

uonnsu|

deer ‘llamiap

'S uely ‘UBWIA

sueld ‘LBAA 80 UBA
sewoy] ‘|yosn]

oypjeer ‘olyajiwion |

‘A loboy ‘uais|

Banp ‘ddoyos]

"D uyor ‘iysmouefos]
‘d |18ssny ‘Aoea |
‘roug ‘lodoy

Haqoy ‘lueysqrL

" 19BYIN ‘UnyL

‘g B1es) ‘uosdwoy |
‘r uely ‘uosdwoy |
‘3 I8BYOIA ‘8sey |

4B\ ‘oubiAe]-191Ss9 |

|ned ‘ysdwa |

‘[ sejoyaIN ‘AsjjeL
nwesQ ‘lyonaye|

1ysoAry ‘epaye |

eqges) ‘ogezs
"D sewoy] ‘joypns
"IN Hagqoy ‘191813S
Jauiey ‘qlols

1aydieasay

penunuo) | ejqel

1357

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

6¢€0

¢s00

6€0-0

¥L¢0

0SL-0

cveo
€L00
6LC0
LLCO
0v0-0

6LL-0
LEEO

09€-0

G600

Z8L0
0200

8G¢0

c8L0
65¢-0
€8¢0
¢ve0

8G¢0

Lol

Ly

LS

144

[47

0€
Ly
4
LE
Ly

9¢
14

vl

6¢

0€
LS

€¢

8¢
Gl
S9
144

€¢

6L

6L
9l

LE
oL
Ly
8¢

LL
89

8G

clL

14

€¢

6¢

oY
€e

14

SVV OOLIN# O00L7#

€l

45

8l

9¢

Ll

9L

00LSd#

8€6'0

69€0

LLEO

SLE0

LOY-0

6L70
LSE0
8470
6v7-0
6L70

LSE0
0L¥-0

Evv-0

ErA0)

69€0
G9€0

€070

70¥-0
¥G€-0
LS990
€LEO0

€070

9109s

99

LL

69

8L

8L

€8
6L
68
68
cL

08
76

€8

L]

6L
c8

L8

¥8
8L
80
LL

LL

L 98¢ 88

GlL ¢e

8¢€ 0€

€6¢ G¢

¢Ly 0€

296 0€
€88 0¢
98 ¥€
€LL €€
686 LE

G6¢ 0C
980 7€

L89 G€

G20 0€

90€ Le
6.5 0C

8.8 8¢

0G¢ Le
8€0 LC
L 808 ¢9
LSS G¢

9€§ LE

y

447"

8L9

0cL

899

969

(454
51317
ove
€89
09¢

LSV
809

991

691

G9€
6EY

LeS

Lev
31474
9G¢
{3147

8¢L

sa)of# siadedy

uonuINN
[ED1UI]D JO [BUINO[ UBDLIBWY

so119UaN) ainjeN

yoJeasay sploy 219[oNN

QuaIBAH pue auldIpa|n
|eoidou] jo Ale100g
|leAoy ay1 jJo suoloesued |

|euinor HeaH ueadoing

juawdojanag
ABojolewnayy jo |eusnor
pooj|g

Ansiway) e1ebnluoosolg
$2119USKD) JB|NJJ|OJA\] UBWNH

BUIDIPAIAl 48D |BDIHID pue

Alojeaidsay JO [euINOf uBdLIBWY

AljeiyoAsy |eaibojoig

118D

|eusnop peaH ueadoiny

ABo|ouIA JO |eusnopr
ABojounwuw) jo jewnop

Adeiayloway)
pue sjuaby |e1qoJdIWIuY

ABojouIA JO |eusnopr
asdeuAg

yaiessay Jague)

uol3e|ndaI)

BuUIDIPBIA 848D [BDIMID

|euanop urejpl

Ausianiun piealeyq

uayounip
winJjuez zijoyw|ay

SUIDIPSIAl 40 [00YdS
puejAie|p Jo AlsiaAiun

pP10jXQ 3O AlsIaAlUN
|eudsoH Al puepny

09s]ouel{ UBS
1e eluloyi|e) JO Alsianlun

eme]1Q Jo AlsiaAlun
Alsianiun piojueis
Ansianiun pieaseH

adoosousan

Ausianiun pienley

(HININ) HIN SN

ABojouyoa] jo
21N1i1suU| S118SNYoesSe||

yijeaH
dlignd 40 |00YydS JIpION
|eydsoH yoleasay
ualpjiyg apnr is
ybiangsnid Jo Alsianlun

AlsiaAlun joUI0)

21nIsu|
|e2IPaIAl SeybnH piemoH

(VadIN) HIN SN
Ansianiun supjdoH suyor
"ou] ‘e1niisu| yriedAD

sa||axnig
ap 81qIT7 8MsIBAIUN

uonnsuj

"D 183BM ‘B3I

YoUI-"H ‘UuBWIYDIAN

usmQ ‘auuym

[ SBlOYDIN “@HUM

'q AenieH ‘alymn

CIVEY ALYV

'y 961095 ‘s||apA

=1 BuIAl] ‘uBWISSIOAN
ydjey “1apa|ssIopn

uear ‘yoequassIon

'] 109G ‘SSI9AN

" |alueq ‘1abiaquiapp

'V Uaqoy ‘Biaquispp

sueH ‘[apapn

‘D Haqoy ‘181SgaA
"D UoWIS ‘suppeMm

[ Sewoy ‘ys|em

'@ @onig “aayepn
‘@ BION ‘MOY|OA
Jag ‘uieis|abop

nuay ‘luewlip

SINOT-UBA ‘JUBDUIA

13youeasay

panupuoy | ajqel

1358 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDIC

LGL-0
L8L-0

L¢eo
vev-0

2900

8600

9¢¢0

8¢EL0

89L0
€600

0¢c0

GclL-0

LSL-0

80L-0

LS00
6710

SL¢0
cLL-o

L
¢S

cl
Ly

79

144

L9

G99

LE
9§

6L

oy

LT

LE

LE
6L

14
67

14>

6l
14°]

9l

8¢

14

9¢

6¢

LZ

cl

oL

44

Ly
14

cl

[44

clL

SVV OOLINI# O00LT# O00LSd#

LEEO
LSY0

LEE0
2590

L6€-0

69€-0

€€9°0

LLY0

9070
G8€-0

0G€0

29€0

GEE0

€LE0

¥G€-0
0€S-0

€6€0
LO¥-0

9102s

79
c6

€9
oLL

78

€8

coL

¥6

€8
¥8

G99

6L

9L

8L

89
ol

98
08

y

0v9 9¢
L08 ¢€

0€L 9¢
SLv 09

6vS ¥C

L¥8 0¢C

9/S LY

GEE vE

LLE 8C
LvE €C

¢lL9 8¢

€L6 1T

L8E 8L

LL6 ¥C

9€8 €€
9€L 6€

LL9 €2
ovlL 6¢

13474
8LE

8LE
0€9

8G¢€

alv

£99

Lve

LLL
€LY

0LL

cLy

6¢Y

€9

LEL
705

GEY
79l

sa)o# siadedy

*10YINe 8y} WOJ4 UOIILIIUNWWOD U0 paseq ‘Iayiauapl Joyine sndoog aA1309dsal 8y} 10} PAIOU SI01ID BWOS,

'9109s palsnipe-diysioyine :Syy ‘doyine a|ppiw Se paioyine suoneud 0oL
1sea| Je yum siaded Jo Jaquinu Q0L AI# 0YIne Ise| se paloyine suoleld oL Ises| 1e yum siaded Jo Jaquuinu :0QLT# oyine isliy 10 9|Buls Se paioyine suoied gL ises| je yum siaded jo
J8quINU QL S4# ‘91008 Pazi|eWIOU :8109G X8pUI-Y YdSIIH H ‘L L0Z-PUd JO Se | L0Z-9661 Ul paysijgnd siaded Jo SUOI1L1ID |B10] 4O J8qUINU :S8)I0# ‘L L0Z—966L Ul siaded jo saquinu :siaded#

ale) sa1agelq
uole[nail)

uoisuapuadAH
JO |eusnor

uone|nal)

Aiabing |eunssjulolisen)
J0 [euinop

Anisiway)
|eoibojoig jo |eusnor

Ansiway) [eonAjeuy

150)

Ansiway)
|eaibojoig jo |eusnor

ABojounwuwy jo jewnop

ABojoouQ |eotul|) 4o |eusnop

ENTIHIS

yoleasay olieIydAsd ul

SPOYI8N
JO [BUINO[ |RUONEUIBIU|

AsjeiyoAsy
LI EIBET )
JO [euJNO( |eUOIIRUIBIU|

yoleasay awouarn)

uone|nal)

Adesay| auan uewnH
Aiisiway) |euldlpajp Jo |eudnor

|euinop urejpl

a1n111su|
yoleasay UeaH Jayeg

unpjuelq Jo Ausiaaiun

ue|iAl JO Alisianiun
Ansianiun 191se|\dIN

Alsi1aniun
UOSJaYar sewoy ]

ueder Jo 191Ud)
|EOIPSIAl [RUONRUIBIU|

a1nysu|
yoleasay sdduLog

'ou| ‘s|eslnasewleyd
uoJauabay

Ansianiun mjoyo |
Alsianlun opuajunp

|endsoH
|esauan) Auayba|y

wepJanoy
AyisiaAlun snwseay

uapsaliqg
1e}ISIBAIUN BYISIUYDD |

JeIninsu| eysuljoley|

sIno7 ‘1S
Ansianiun uolbuiysepn

Ansianiun Alowg

elueAjAsuuayd
J0 Alsianlun

aulyyHWSOoXE|D

uonnsuj

Z Ined Wiz

I\ Sealpuy ‘aaylez

ouaq|y ‘11eyouez

wijes nsn

‘[ s8|ley) ‘09A

OIYSOA ‘DlezeA

"y uyor ‘||| saleA

‘q 961099
‘sojnodooue

pnAese|n
‘oJoweweA

09pIH ‘eubeA

UBWION “JJeWw|OAA

‘Nl "D @uljenboer
‘UBWAINAA

you|N-suey
‘UByIIIM

1Buag ‘pe|quipn

"> Peyary ‘uos|ip
"4 "M 1919d ‘UOS|IAN

I\ Sewie ‘UOS|IAA
‘IN Ayrowi| “uos|lIp

1aysieasay

panuiuo) | ejqel

1359

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

0€00
8€¢0

LS00

L2E0
SvE0

L200

29L0

€€EE0

0500

¥8¢0

LyvY-0

€6¢0

ceLo
8¢€0

Lvv-0

6900

6720
¢0€0

LLC0

86€0

69
8¢

LS

€¢
[44

Ly

8¢

G99

[44

Ll

Ll

8¢

c6

0¢
€l

8l

Ll

ov

6S
GG

vl

0S

€€

69

9l
Ve

L6

vl

(014
LE

8¢

LS

SVYV OOLIN# O0O0LT#

oL

clL

LC

[44

0]

9

00LSd#

670
6570

€LE0

870
8970

¢6€0

LGE-0

97v€-0

LLv-0

€¢Y0

L¥S0

6LE0

L9E-0
€9€0

oy-0

6LG0

VLE0
86€0

LLEO

G050

9102s

08
L8

VL

€6
06

0L

8L

89

€8

78

L6

9L

LL
8L

96

70

8L
L9

€8

L8

L08 8€
LLC 9€

0LS LT

0ce 0€
8yl 9¢

¥28 €€

9LE 0C

098 §¢

¥G€ 6¢

G0 LE

9SG Ly

09€ LT

€0 €¢
SLL ¢C

988 L¢

L 0ovs LE

800 G¢
790 LE

897 ¢¢

0L9 Gv

y seudy

9ce
clLs

LEC

667
Ley

oLy

994

0L¢

¢6¢

129

(4 X4

L69

14
LEE

08¢

6LE

€¢e
€Ll

417

Gce

siadedy

g soisAyd JeajonN
S|e1a|\ 9118YuAS

A181003 |eOIWOUOIISY
|eAoy ay3 Jo sa9130N A|Yyluon

A181903 |ed1way)
ueslIdWY 8y} 4O [eulnop

s1an97 saIsAyd paijddy

sJo197 |euldnor |eoisAydouisy

A18100g |eOIWIOUOIISY
|eAoy ay1 Jo sao1oN Ajyiuon

g Aisiway)
|eaisAyd jo jeuunop
sion97 |euldnor |edisAydouisy
g mainay |edisAyd
A12100g |eOIWaY)
uedldWY 8y} Jo [euinor

sisAjele) jo jeuinop

S1981197 MalAay |edIsAyd
JinwbueT

A1a100g |eo1way)
uedlIBWY 9y} JO [eusnor

|euJNOf |B2ILIOUO.ISY

g Malnay |eaisAyd

si8119] MalAay |edisAyd

s|elale|\ 4o Aisiway)

slaneT ouep

|euinop

oAyo] jo Ausianiun eyelese| ‘eubnyng

abpliquie) Jo Alsianlun ‘H pieydiy ‘puaii4

weyan( jo Alsianiun 'S sojJe) “yual4

As|ayleg

je eluioylje) jo Alsianiun "IN uear ‘1oyoali4

ueBiyolAl 40 AlsiaAlun 'Y uaydalg ‘1sa4104

As|ayieg

1e ejuioylje) jo Alsianiun ‘A 19x9)y ‘oyuaddi|i4

Awouoisy }Jo ainuisu| ") Malpuy ‘ueiqed

ABojouyoa |

J0 @1nyisu| e1biosn 'V eje1sol ‘paAes-|3

ABojouyoa |

4O @IN1IsU| eIUIO4I[ED 'S paeyory ‘si||3

ABojouyoa] jo
o1n1IIsu| spp@snyoessel\ 'S PaJp|il ‘sneyjessaiq

Alsianlun paojuels allbuoH “1eq

elouajep ap

©21UD81I|0d PepISIaAIUN oul|aAY ‘BWwl0)

sondQ wnjuenp

JO @InIsu| youe|d Xelnl oloeuB| uenp ‘oell)

aulinoq|a|\ 0 Alisiaalun jueld ‘osnie)

ABojouyoa] jo

2IN}ISU| SpasNyoesse\| "1 uaydalg ‘plemyong

AiolealsasqQ
ul0d ayoedy A UeyleUuO[ ‘uuewulig
ABojouyos] jo

21N113SU| S1IBSNYOeSSE|A| ‘D 1BUNO|\ ‘Ipusmeg

AusiaAiun ulelseayloN o|zse7-Haq|y ‘Iseqeleg

S99BJIS1U| PUB SPIOj|0)
JO 81n}IIsu| youe|d Xel\ SNYIBIA ‘IBBIUOIUY
As|ayleg

je eluioylje) jo Alsianlun |ned "V ‘SolesIAllY

uonmsuj 1aydieasay

(LL0Z-9661 SNA0OG) BUIDIPAWOIY BPISINO SNJ0) B YUM Siayoieasal [eiruanjul AlybiH g ajqel

1360 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

€600

£L1L00

€v¢0

£9¢0

99€0

0L¢0

610

8LE0
9L00
9960
88L0
9L00

L8¢0
€v0:0

G8¢0

7020

6LE0
1100

99€0

6270
90¢0

66

29

LC

vl

Le

i

oL

(0]}
€L

Gl
29

clL
0L

9L

o€

cL

LE
i

g€

oY

LS

LE

89

i)

66

0c¢

Ly

LT

Ly

99

LL
Ll

0€

~

[44

Ll

oL

Ll
L

SVV OOLIAN# O00LT# 00LSd#

LES0

8LE0

0EY-0

L9€-0

6¥-0

¢LED

Gvs-0

9LE0
L6€0
9L9:0
06€0
¥S€-0

L9€0
LLY-0

¥8€-0

G9€0

6S€-0
9070

ILy-0

0850
9¢€0

9102s

oL

€L

Z8

LL

06

LL

90L

c8
€8
90l
9
9L

€L
L8

6L

08

L8
€8

Z8

60L
0S

y

LL8 6E

cLL 62

LSL €€

LLO €C

065 Ly

6¢¢ SC

LSE LY

€08 ¢¢
LG 9¢
0LL SS
L9G 8¢
vG¢ ¢¢

L09 G¢
656 LC

vy 9¢

€L0 ¢C

€00 0¢
¢8l 8¢

L¥6 0€

Lv9 9y
096 €€

sayiog

€vs

€al

¢80l

¢09

LEY

51317

8¢L

GEg
L6l
e
Lve
a8l

9L9
144

cey

09€

114
L6l

141

LG
0LL

siadedy

|eUINO( |BOILIOUO0IISY

|euInor |B2IWOoU0SY

A191903 |ROIWIBYD
uedlIAWY 8y} 4O [eulnop

Jinwbue]

Aya100g |eoiway)
uedLBWY 8yl JO [eusnop

Aya100g |eoIWaY)
uedlBWY ayl JO [eusnopr

S9|N29|0WO0IdB|A|

A181903 |eOIWIBYD
uedlIBWY 8y} JO [eulnop

|eusnor [eaiwouollsy
Si81197 oueN

g malnay [eaisAyd
|eudnor |eaiwouolsy

aoualdg

J9Indwo) ul S0 84N3097

|euJnor [BoIWouU0SY

S|e1d|\l 9118YIUAS

S9|N29|0W 0.\

A1o1003g |eoIWway)
uedllBWY 8y} Jo [euunor

|eulnor |eajwouonsy

A19190g |ROIWIBYD
uedlIdWY 8y} 4O [eunop

A18100g |edIWBY)
uedlIBWY 8y} JO [eulnop

g Mmainay |eodisAyd

Jeuanop

Alisianiun
a1e1S eluenjAsuuayg

AlojelogeT [euoneN
As|oiag aouaime]

yoleasay JawA|od
10} @InyIsu| youe|d XeAl

S90BJI8IU| pUE SPI0||0D
JO 81N1ISU| Youe|d Xe[A|

ALSIBAIUN UIBISBMULION

ABojouyoa |
J0 AlIs1aAlUN udAoOypulg

Ansianiun
uoj||9|N a1bauie)

AlsIanlUN UI91SEMUYHION
AlIs1aAIUN uOlBdULId
Ausianiun pleatey
BUUDIA 4O AlSIaAIUN
Alsianlun uoladulg

AlsiaAiun
91e1s uebiyodin

uolbulysepp Jo Alisianiun

eleqleg ejueg
1e ejuioyi|e) Jo Alsianlun

eieqleg ejuesg
1e ejuioyije) Jo Alsianlun

ubredwey)-eueqin
1e sioul||] Jo AlSJaAIUN

Alslaniun uoleduLd

ABojouyos |
JO 91n1i1su| ejuiojijed

auuesne ap a|eJapad
anbiuyoslA|od 91093

J391s9ydue|p JO AlIsianlun

uonnysu

‘d pleuoq ‘lsplauyog

‘[ piaeq ‘|9ba|yos

snepy| ‘us|Inipl

yinwiaH ‘plemyoin

'V Peyd ‘ubliy

(Hag) ‘M 3 “4aliaN
4031zsAzZ1y| ‘DIsmazselAleln

' ulqo] ‘syiey
‘H HWaqoy ‘uoidnT
‘IN s8liey) ‘4agai

Bi0ar) ‘assary)

"y ueyi ‘ddeuy|

vy ‘uter

oyl|az ‘a1zan|
r uely ‘JabosH
'r Bie1) ‘uaymeH

‘4 uyor ‘BimueH

"3 sawep ‘uung

"H H¥eqoy ‘sqqnip

|[oeYDI ‘|9ZielD)
)l 8ipuy ‘wien

Jaydieasay

panupuo) g jqeL

1361

European Journal of Clinical Investigation Vol 43



£
o
o
o
=
=
@
2
(O]
2
z
=z

v9¢-0
L620

L8€-0

¢0ov-0

6¢50

8€€0

G09-0

L9L-0

L6€0
6LE0
G9€-0

9r¢-0
L9€0
80L-0

6L¢0
€00

0€z0
€0€0
S0L-0

€0€0

8GL-0

ol
(44

14

Ll

€¢

9¢

Ll

Gl
9L
9¢

0¢
€9

8¢
oL
€l

LE

9C

LE
GG

8G

14

96

ov

€clL

S¢

LS

4]

0¢
LS
LL

17

LE
1594

4]

oL

SVV OOLIN# O00L7T#

Ll

vl

0¢
ov

Ll

00LSd#

¢LED
ILY0

£2S0

GEV-0

6090

9L€0

cLLO

76€0

G870
6vE-0
¢LEOD

GGE0
0970
99€-0

L9%-0
06€0

6v7-0
LLEO
¢ee0

870

€G€0

9109s

YL
a8

96

6L

Gl

L8

€¢

9L

L6
6L
8L

LL
68
GL

88
L8

06
LL
89

98

9L

6¢¢ LT
6.0 6¢

€9€ v

G0L 9€

L €Ly 8y

ev €¢

L 160 ¥9

00€ 0€

LGS0 S€
VLE 6L
L9S ¥C

749 G¢
¢se G€
0ce s¢

80¢ 9¢
9L€ 9¢

667 ¢€
686 ¢
6€S 6¢

620 ¢v

9¢l ¢c

y seog

SEY
Lce

8G¢

891

€6v

9y

899

€9¢

8y
S0€
4514

89¢€
9CL
6€8

S0¥
8v¢

ces
8€g
LZ8

861

1457

siadedy

s|elalel\ 4o Allsiway)

siana |eulnor |eaisAydoulsy

slaneT oueN

A1o100g
|ed1WBYD UBdLIBWY 8Y] JO |eudnop

s|ellale|\ padueApY

A1a100g
|EOIWBYD UedLIBWY 3y} JO [eulnor

A1o100g
|eS1WIAYD UedIdWY 8y} JO |eusnop

A12100g |BOIWOUOIISY
|eAoy 8yl Jo sao110N AJYIuo|AN

sla)e7 oueN
sisAjeueosyos|3
soIsAyd |esiway) jo jewunor

A1o100g
|e91WIAYD UBdLIBWY 8y} JO |eudnof

g Mmalnay |eaisAyd

sjulidaud 1owAjod

s|elale| Jo Aisiway)
|BUINO[ [BOIWIOUOIISY

Ae100g
|edlWBaY) uedlIdBWY 8y) JO |eusnop

3 mainay |evdisAyd

sol||elowouebiQ

s1ap97 saIsAyd |ediway)

Ansiway)n
poo4 pue [eun}ndlBy jo [eulnor

jeuinopr

Allsianlun uepn4
obeoiy) jo Alsianiun

As|aylag
1e ejuioyl|e) Jo Alsianiun

so|abuy SO
1e ejuloyl|ed Jo AlsiaAlun

sIno7 1S
Alsianiun uolbuiysepp

wiajesnJap
10 AlIS1aAlUN MaIgaH

Auslanlun piealey

soIsAydousy
10} 9IN}ISU| Joue|d Xel\l

ABojouyoa |
10 a1n1Isu| e1biosn

Alslanlun 81e1g euUOZIY

BJOSAUUIIA JO AlISIaAIUN

Ausianiun o1y
oA)o] jo Alsianlun
Ayisianiun opiepoH

elegleg ejueg
1e eluloyl|E) 1O AlISIaAIUN

AlsiaAlun uoleoulid

AlIs19AIUN UIBISOMYLION
Alisianiun uolsog
AlsiaAlun yd9.11N

(Ansi1aniun
8d1Y) @3sv3o03ad

ANISI9AIUN BAIYSOA

uonnsuj

‘L 8|qe] Jad se suoneirsiqqy

uenABuo(q ‘oeyz

‘D pjeuoq HoA

Buoplad ‘Bue

‘N JBwQ “1yBeA

uBUNOA ‘BIX

Jewey| “Jau||IpA

‘Nl @61085) ‘sapisauypA

‘N @ uowis ‘@uym

ul] Buoyz ‘Buepp
ydasor ‘Buepp

‘D pleuoq “iejyni

‘N Sawer noj
IOUIYSOA ‘Ban)o]

ey ‘exeue]

‘q uajen ‘Ayonig

'V [9BYDI\ ‘sshelig

Jaselq ' ‘Ueppois
auabn3 'H ‘Asjueis
=1 Auoyiuy “edsg

'3 pieydly ‘Asjjews

‘N uaydalg ‘zuemyos

1ayoieasay

panupuo) g ajqeL

1362 © 2013 Stichting European Society for Clinical Investigation Journal Foundation. Published by John Wiley & Sons Ltd



INFLUENTIAL BIOMEDICAL RESEARCHERS

work, we limit this exercise to MeSH terms that appear in at
least 10% of the author’s articles. MeSH terms for the
researchers of Table 1 appear in the longer online version of
Table 1 (http:/ /www.mapofscience.com/?page_id=761) for
the whole period 19962011 and also limited to 2005-2011.
MeSH terms are not provided for the researchers in Table 2,
because MeSH coverage of nonbiomedical sciences is relatively
sparse and most researchers would not be adequately repre-
sented by the minority of their papers indexed also in PubMed.

Limitations and caveats

Due to the above-mentioned issues associated with the author
identity problem, we are well aware that not all of the author
records for those listed in Tables 1 and 2 are completely accu-
rate. Scopus author profiles are also subject to change over time

Table 3 Comparative data on h-index for a sample of highly
influential researchers calculated with different databases

h-index per  h-index
h-index per  Scopus per Google

Name Table 1 (all years) Scholar
Braunwald, Eugene 109 142 214
Croce, Carlo M. 104 130 168
Grundy, Scott M. 93 123 154
Ferrara, Napoleone 88 120 139
Mantovani, Alberto 91 119 144
Miller, Webb 58 67 81
Schwartz, Michael W. 88* 84* 95
Bouter, Lex M. 88 104 130
Holgate, Stephen T. 84 107 127
Kadowaki, Takashi 80 96 120
Gibbs, Richard A. 61 78 86
Buchler, Markus W. 76 83 102
Schomig, Albert 79 89 105
Hood, Leroy 71 96 146
loannidis, John P. A. 78 90 105
Paulsen, lan T. 73 84 90
Hicklin, Daniel J. 77 83 85
Wolmark, Norman 65 88 107
Durbin, Richard 59 77 88
Holman, Rury R. 59 60 73

*Some problems noted with attribution of papers in the Scopus author
identifier (communication with author).

as Elsevier improves assignment algorithms and responds to
author requests for changes. Despite the lack of total accuracy,
the methodology used is sufficient for our purposes of identi-
fying a set of highly influential biomedical authors. By choosing
researchers with the highest total citation counts and/or
h-indexes, even if some of those researcher profiles contain a
few papers from other researchers with the same name, this
does not diminish the fact that these are highly influential
researchers.

We are also well aware that many researchers have pub-
lished highly significant works prior to 1996. This is an inherent
limitation to Scopus data. However, using this common time
window of 19962011 reduces the effect of age and offers a
more level ground for comparing productivity and impact over
a similar period of time. Scientists whose key work was pub-
lished exclusively or predominantly before 1996 are not cap-
tured in our list. Relatively, young scientists may also be at a
disadvantage because they may not have reached full produc-
tivity by 1996 and very young scientists who started publishing
late in the 1996-2011 window are at a major disadvantage.
Nevertheless, the selected window captures highly influential
scientists with a wide range of ages, most of whom are still
highly active and relevant for the current evolution of science.
The total citation counts and h-indexes listed in Tables 1 and 2
are of course lower than those that can be calculated from
sources that include materials from before 1996, such as Google
Scholar or the Web of Science. Table 3 shows comparatively
data on the h-index of a sample of highly cited authors from
Scopus including papers published before 1996 and Google
Scholar — the h-indices have been updated to August 2013. As
shown, when all years are considered Scopus h-indices increase
modestly, while Google Scholar h-indices can be substantially
higher. However, the relative ranking of scientists is not
affected substantially (rank correlation coefficients 0-89 for
Scopus 19962011 vs. Scopus all years, 0-80 for Scopus 1996—
2011 vs. Google Scholar, and 0-96 for Scopus all years vs.
Google Scholar, P < 0-001 for all).

We also note that while both total citation counts and h-index
were used in the normalized score, total citation counts are
more highly skewed than h-index values. Thus, the h-index
typically accounted for greater than 50% of the normalized
score for a researcher.

Finally, the normalized scores that we used did not account
for multiple authorship of papers and for author position and
relative contributions in each paper. The final columns in
Tables 1 and 2 provide some additional insight into authorship
aspects. Three columns show the numbers of papers with at
least 100 citations split by author position. First and single
authored papers are counted together (#FS100), while last and
middle authored papers are considered separately (#L100 and
#M100, respectively). Exact contributions are not listed in many

European Journal of Clinical Investigation Vol 43 1363



K. W. BOYACK ET AL.

www.ejci-online.com

papers and are difficult to quantify with a single simple metric.
To attempt to account for authorship patterns and to show how
different metrics can change relative rankings, the final column
in Tables 1 and 2 shows an authorship-adjusted score (AAS)
calculated as the normalized score times the proportion of
papers cited 100 times or more that are first, single or last
authored papers (pFSL). The rank correlation coefficient is
0-106 (P = 0-033) between total citations and pFSL, 0-012

(P = 0-81) between h-index and pFLS, suggesting that citation
indices and authorship positions are almost totally orthogonal.
Eventually, the rank correlation coefficient is 0-42 (P < 0-001)
between the normalized score and AAS.

The sortable online version of Table 1 (http://www.mapof-
science.com/?page_id=761) also contains information on the
proportion of papers of each author that is categorized in each
of 4 levels of research (applied to basic), as well as the dominant
type for each scientist. Research levels were first used in 1976
by Narin et al. [11] when they classified biomedical journals
into four types: (i) clinical observation, (ii) clinical mix, (iii)
clinical observation and (iv) basic research. Machine learning
was recently used to train a classifier on title and abstract words
using journal research level data. This classifier was then used
to assign research levels to individual articles [12]. It is those
research level assignments that are used to populate Table 1.
All metrics and descriptors in Tables 1 and 2 are based on the
time period 1996-2011.

Comparison with other lists of highly cited
scientists

Thomson Reuters generates lists of the top 1% highly cited
scientists for 21 different fields based on total citation counts
for articles belonging to each field (in the module Essential
Science Indicators) and it also used to generate lists of the 300
most-cited scientists in each of these fields, but the latter option
is no longer updated. Other focused lists have been published
from time-to-time in various fields [13,14]. While division per
field causes more granularity and adjusts for potential differ-
ences in citation density per field, scientists who work in sev-
eral of these more granular fields are at a major disadvantage
vs. scientists concentrated in a more narrow focus. Moreover,
the Thomson Reuters classification uses only total citations,
while our score incorporates also the h-index that may be more
appropriate.

Microsoft Academic Search also allows generating of lists of
scientists in distinct fields and also in even more narrow sub-
fields based on total citations or h-index, but not on a combined
score. Moreover, the inclusion of papers and the respective
citation data for biomedical sciences are still more limited in
Microsoft Academic Search than in Scopus.

None of the previously developed lists has accounted for
multiple authorship and author contributions. Moreover, they
have not provided information on dominant/specific MeSH
terms that may provide more accurate information on the focus
of each scientist’s work.

Potential uses

The list of highly influential researchers was developed so as to
identify a reproducible set of researchers with high citation
metrics. We are currently using this list in an ongoing survey of
these scientists regarding what features of scientific papers
define major impact. The list may be used in additional surveys
pertaining to issues where these scientists are likely to offer a
highly knowledgeable viewpoint, for example issues of fund-
ing, conduct and reporting of scientific research. Lists of influ-
ential researchers may also be a resource for identifying
suitable scientists for leadership, advisory and reviewer posi-
tions. Finally, impact metrics may be used for funding deci-
sions based on appraisal of investigator excellence instead of or
in addition to specific grant proposals [15]. We see the gener-
ated list as a resource that can be used creatively by other
interested investigators for very diverse purposes and we
welcome suggestions for improvements.
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