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The world celebrates over 50 years since the first human-to-human heart transplant.
Bibliometric analysis is a statistical concept that has recently evolved, enabling scientists
to study citation patterns and identify characteristics of highly cited scholarly work in
different fields. Although it has been widely utilized, such analyses have not been con-
ducted to date on heart transplant literature. We sought to assess the characteristics of
the top 100 most referenced citations in the field of heart transplantation. We searched
the Scopus database (www.scopus.com) to identify all articles relating to heart trans-
plantation. The articles were arranged in descending order from most cited to least cited
and selected articles were scrutinized for data extraction. One hundred articles were
included in the final list. Of the total 40,660 citations identified, 3,210 (8.0%) were self-
citations, which impacted the final rank order. The articles were published in 25
different journals between 1960 and 2013. The most productive 5-year time period was
between 2000 and 2005, when 24 of the 100 most cited publications were produced.
There was no correlation between the journals’ impact factors and the number of
articles produced per journal. The presence and type of funding were not associated
with the number of citations. Over 85% of first and senior investigators were men. In
conclusion, our study highlights key features of the most highly cited scientific literature
on heart transplantation and provides insights into trends of published work in this field.
Additionally, this work may serve as a useful guide to researchers and funding bodies by

highlighting the most prolific areas of cardiac transplant research to date. Published
by Elsevier Inc. (Am J Cardiol 2019;123:175—186)

The world celebrates over 50 years since Dr. Chris-
tiaan Barnard, a renowned South African cardiac sur-
geon, revolutionized the field of cardiac surgery for
patients with heart failure. It was on December 3, 1967
at Groote Schuur Hospital in Cape Town, South Africa,
when Dr. Barnard’s scalpel incised into the chest of the
53-year-old South African grocer, Lewis Washkansky,
to transplant the heart of Denise Darvall, a 25-year-old
woman who had sustained fatal injuries in a car acci-
dent, marking the first ever human-to-human heart trans-
plantation.' ® In celebration of passing this 50-year
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milestone, it is apropos to reflect on this fascinating,
transformative surgical procedure that has touched the
hearts of many, with a focus on the relevant body of lit-
erature that has been published in this particular area of
medicine. Bibliometric analysis is a statistical concept
that has evolved over the past few decades, enabling
scientists to study citation patterns and identify charac-
teristics of highly cited scholarly work in different
fields.”® While it has been utilized in a wide spectrum
of specialties, such analyses have not been conducted
on heart transplant literature to date.” ' We sought to
assess the characteristics of the top 100 most highly ref-
erenced citations in the field of heart transplantation. In
addition to highlighting the most prolific areas of
research in this field, our study also intends to serve as
a tribute to those who helped humanity achieve and sus-
tain such an incredible milestone.

Methods

We searched the Scopus database (www.scopus.com) to
identify all articles relating to heart transplant. To enhance
our search sensitivity, 2 independent reviewers (AK and
SF) reviewed the literature for relevant articles, including
clinical trials and systematic reviews in the field of heart
transplant, and identified the most commonly used search
terms. The search strategy used in the fields of title,
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Society for Heart and Lung Transplantation: seventeenth official report-2000. J Heart Lung
Transplant 2000;19:909—931.

Leor J, Patterson M, Quinones MJ, Kedes LH, Kloner RA. Transplantation of fetal myocardial tis-
sue into the infarcted myocardium of rat. A potential method for repair of infarcted myocardium?
Circulation 1996;94:11332—336.

Herreros J, Prosper F, Perez A, Gavira JJ, Garcia-Velloso MJ, Barba J, Sanchez PL, Canizo C,
Rabago G, Marti-Climent JM, Hernandez M, Lopez-Holgado N, Gonzalez-Santos JM, Martin-
Luengo C, Alegria E. Autologous intramyocardial injection of cultured skeletal muscle-derived
stem cells in patients with non-acute myocardial infarction. Eur Heart J 2003;24:2012—2020.

Bunde T, Kirchner A, Hoffmeister B, Habedank D, Hetzer R, Cherepnev G, Proesch S, Reinke P,
Volk HD, Lehmkuhl H, Kern F. Protection from cytomegalovirus after transplantation is corre-
lated with immediate early 1-specific CD8 T cells. J Exp Med 2005;201:1031—1036.

Lund LH, Edwards LB, Kucheryavaya AY, Dipchand Al, Benden C, Christie JD, Dobbels F, Kirk
R, Rahmel AO, Yusen RD, Stehlik J, International Society for H, Lung T. The Registry of the
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10
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19
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10
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11
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Table 1 (Continued)

Rank Article All citations No self- Citations-
citations per-year*

International Society for Heart and Lung Transplantation: Thirtieth Official Adult Heart Trans-
plant Report—2013; focus theme: age. J Heart Lung Transplant 2013;32:951—-964.
80 Christie JD, Edwards LB, Aurora P, Dobbels F, Kirk R, Rahmel AO, Stehlik J, Taylor DO, Kucher- 254 250 28
yavaya AY, Hertz MI. The Registry of the International Society for Heart and Lung Transplanta-
tion: Twenty-sixth Official Adult Lung and Heart-Lung Transplantation Report-2009. J Heart
Lung Transplant 2009;28:1031—1049.
81 Gerna G, Zipeto D, Parea M, Revello MG, Silini E, Percivalle E, Zavattoni M, Grossi P, Milanesi G. 254 221 15
Monitoring of human cytomegalovirus infections and ganciclovir treatment in heart transplant
recipients by determination of viremia, antigenemia, and DNAemia. J Infect Dis 1991;164:488
—498.
82 Husain S, Alexander BD, Munoz P, Avery RK, Houston S, Pruett T, Jacobs R, Dominguez EA, 251 210 17
Tollemar JG, Baumgarten K, Yu CM, Wagener MM, Linden P, Kusne S, Singh N. Opportunistic
myecelial fungal infections in organ transplant recipients: emerging importance of non-Aspergillus
mycelial fungi. Clin Infect Dis 2003;37:221—229.

83 McDonald K, Rector TS, Braulin EA, Kubo SH, Olivari MT. Association of coronary artery disease 250 247 9
in cardiac transplant recipients with cytomegalovirus infection. Am J Cardiol 1989;64:359—362.
84 Costard-Jackle A, Fowler MB. Influence of preoperative pulmonary artery pressure on mortality 249 247 10

after heart transplantation: testing of potential reversibility of pulmonary hypertension with nitro-
prusside is useful in defining a high risk group. J Am Coll Cardiol 1992;19:48—54.

85 Schroeder JS, Gao SZ, Alderman EL, Hunt SA, Johnstone I, Boothroyd DB, Wiederhold V, Stinson 248 234 10
EB. A preliminary study of diltiazem in the prevention of coronary artery disease in heart-trans-
plant recipients. N Engl J Med 1993;328:164—170.

86 Burke CM, Theodore J, Dawkins KD, Yousem SA, Blank N, Billingham ME, Van Kessel A, Jamie- 248 220 7
son SW, Oyer PE, Baldwin JC, Stinson EB, Stinson EB, Shumway NE, Robin ED. Post-transplant
obliterative bronchiolitis and other late lung sequelae in human heart-lung transplantation. Chest
1984;86:824—829.

87 Swijnenburg RJ, Tanaka M, Vogel H, Baker J, Kofidis T, Gunawan F, Lebl DR, Caffarelli AD, de 247 235 19
Bruin JL, Fedoseyeva EV, Robbins RC. Embryonic stem cell immunogenicity increases upon dif-
ferentiation after transplantation into ischemic myocardium. Circulation 2005;112:1166—172.

88 Pearce NW, Dorsch SE, Hall BM. Specific unresponsiveness in rats with prolonged cardiac allograft 245 213 20
survival after treatment with cyclosporine. IV. Examination of T cell subsets in graft-versus-host
assays. Transplantation 1990;50:493—497.

89 Blume ED, Naftel DC, Bastardi HJ, Duncan BW, Kirklin JK, Webber SA, Pediatric Heart Trans- 245 213 9
plant Study I. Outcomes of children bridged to heart transplantation with ventricular assist devi-
ces: a multi-institutional study. Circulation 2006;113:2313—-2319.

90 Krieger NR, Yin DP, Fathman CG. CD4+ but not CD8+ cells are essential for allorejection. J Exp 244 235 11
Med 1996;184:2013—-2018.
91 Bourge RC, Naftel DC, Costanzo-Nordin MR, Kirklin JK, Young JB, Kubo SH, Olivari MT, Kasper 244 221 10

EK. Pretransplantation risk factors for death after heart transplantation: a multiinstitutional study.
The Transplant Cardiologists Research Database Group. J Heart Lung Transplant 1993;12:549
—562

92 Hillebrands JL, Klatter FA, van den Hurk BM, Popa ER, Nieuwenhuis P, Rozing J. Origin of neoin- 239 219 14
timal endothelium and alpha-actin-positive smooth muscle cells in transplant arteriosclerosis. J
Clin Invest 2001;107:1411—1422.

93 Dib N, Michler RE, Pagani FD, Wright S, Kereiakes DJ, Lengerich R, Binkley P, Buchele D, Anand 238 226 18
I, Swingen C, Di Carli MF, Thomas JD, Jaber WA, Opie SR, Campbell A, McCarthy P, Yeager
M, Dilsizian V, Griffith BP, Korn R, Kreuger SK, Ghazoul M, MacLellan WR, Fonarow G, Eisen
HJ, Dinsmore J, Diethrich E. Safety and feasibility of autologous myoblast transplantation in
patients with ischemic cardiomyopathy: four-year follow-up. Circulation 2005;112:1748—1755.

94 Dew MA, Kormos RL, Roth LH, Murali S, DiMartini A, Griffith BP. Early post-transplant medical 238 208 13
compliance and mental health predict physical morbidity and mortality one to three years after
heart transplantation. J Heart Lung Transplant 1999;18:549—562.

95 Blakely ML, Van der Werf WJ, Berndt MC, Dalmasso AP, Bach FH, Hancock WW. Activation of 236 189 10
intragraft endothelial and mononuclear cells during discordant xenograft rejection. Transplanta-
tion 1994;58:1059—1066.

96 Fang JC, Kinlay S, Beltrame J, Hikiti H, Wainstein M, Behrendt D, Suh J, Frei B, Mudge GH, Sel- 232 214 15
wyn AP, Ganz P. Effect of vitamins C and E on progression of transplant-associated arteriosclero-
sis: a randomised trial. Lancet 2002;359:1108—1113.

97 Zheng H, Webber S, Zeevi A, Schuetz E, Zhang J, Bowman P, Boyle G, Law Y, Miller S, Lamba J, 232 228 15
Burckart GJ. Tacrolimus dosing in pediatric heart transplant patients is related to CYP3AS and
MDRI1 gene polymorphisms. Am J Transplant 2003;3:477—483.

98 230 209 11
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Table 1 (Continued)

Rank Article

No self-
citations

Citations-
per-year*

All citations

Girgis RE, Tu I, Berry GJ, Reichenspurner H, Valentine VG, Conte JV, Ting A, Johnstone I, Miller
J, Robbins RC, Reitz BA, Theodore J. Risk factors for the development of obliterative bronchioli-
tis after lung transplantation. J Heart Lung Transplant 1996;15:1200—1208.
199 Boucek MM, Mashburn C, Dunn SM, Frizell R, Edwards L, Pietra B, Campbell D, Denver Child- 229 225 23
ren’s Pediatric Heart Transplant T. Pediatric heart transplantation after declaration of cardiocircu-

latory death. N Engl J Med 2008;359:709—714.

100 Lin SS, Weidner BC, Byrne GW, Diamond LE, Lawson JH, Hoopes CW, Daniels LJ, Daggett CW, 227 155 11
Parker W, Harland RC, Davis RD, Bollinger RR, Logan JS, Platt JL. The role of antibodies in
acute vascular rejection of pig-to-baboon cardiac transplants. J Clin Invest 1998;101:1745—1756.

Total citations

40,660 37,450

*Rounded to the nearest whole number.

abstract, and keywords were: ‘“heart transplant*” or
“cardiac transplant®” or “myocardial transplant*” or “heart
allograft*” or “cardiac allograft*” or “myocardial
allograft*” or ‘“heart graft*” or “cardiac graft*” or
“myocardial graft*” or “heart lung transplant®” or “heart-
lung transplant*” or “orthotopic heart transplant*” or
“orthotopic cardiac transplant™®.”

The search was performed in the first week of February
2018 and yielded a total of 55,042 results. After filtering
the search results by including only “journal articles” in the
field of “medicine,” the results were narrowed to 34,049
articles. We included only original research articles.
Review articles, systematic reviews, meta-analyses, con-
sensus reports and guidelines were excluded but registry
data and transplantation reports were included. We

30

25

20

15

10

el — |

[1960, 1965) (1965, 1970] (1970, 1975) (1975, 1980

(1980, 1985]

(1985, 1990] (1990, 1995)

calculated the citation-per-year value for all included
articles and obtained the journals’ impact factors from 2016
Journal Citation Reports (Clarivate Analytics, 2017).
Regarding the origin of the articles, we used the first inves-
tigator’s country to make such determination. Both animal
and human studies were included, and no date or language
restrictions were applied. The wildcard character (*) was
used in appropriate positions as described above to account
for spelling variations. The presence or absence of an
abstract was not part of the inclusion criteria, and we
included studies that were only reported as abstracts. Sco-
pus has a “cited by” option which arranges articles in
ascending or descending order based on number of times
cited. The articles were arranged in descending manner
from most cited to least cited, and both reviewers

(1995, 2000} (2000, 2005] (2005, 2010] (2010, 2015)

Figure 1. Top 100 articles cited in heart transplantation literature grouped in 5-year intervals.
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Journals arranged by total number of articles with respective impact factor and citation count.

Journal Number of articles Impact factor (2016) Total number of citations
Journal of Heart and Lung Transplant 19 7.114 5586
Circulation 16 19.309 6584
New England Journal of Medicine 12 72.406 6957
Transplantation 10 3.678 3740
Journal of Experimental Medicine 7 11.91 2189
Journal of Clinical Investigation 4 12.784 1632
Journal of American College of Cardiology 4 19.896 1480
Journal of Thoracic and Cardiovascular Surgery 3 4.446 2098
Lancet 3 47.831 1298
Science 2 37.205 1112
Journal of Molecular and Cellular Cardiology 2 5.68 910
Nature Medicine 2 29.886 995
American Journal of Transplantation 2 6.165 545
Circulation Research 2 13.965 1007
JAMA: The Journal of American Medical Association 1 44.405 755
Journal of the American Academy of Dermatology 1 7.002 575
Kidney International 1 8.395 479
South African Medical Journal 1 0.566 (2001) 481
Surgical Forum 1 4.307 386
Annals of Thoracic Surgery 1 3.7 317
American Journal of Pathology 1 4.057 276
European Heart Journal 1 20.212 260
Journal of Infectious disease 1 6.273 254
Clinical Infectious disease 1 8.216 251
American Journal of Cardiology 1 3.398 250
Chest 1 6.147 248

independently assessed the list for inclusion. Both
reviewers were blinded to each other’s results throughout
the literature review process; however, the final lists of the
top 100 cited articles were then compared. There were min-
imal differences among the reviewers and discrepancies
were resolved through discussion. The selected articles
were scrutinized for data extraction. The list of articles was
exported into Microsoft Excel 2016, which was used to cre-
ate tables and figures.

For each article, we extracted the citation count
(including and excluding self-citations), year of publica-
tion, journal, country of origin, number of investigators,
gender of first/senior investigators, and funding type.
Continuous variables were expressed as median and
interquartile range (IQR). Categorical variables were
expressed as numbers and percentages (%). We per-
formed the Pearson correlation coefficient test to assess
the association between the journal’s impact factor and
the number of articles included in the list. The Mann-U
Whitney test was used to assess the association between
the presence or absence of funding with the number of
citations, while the Kruskal-Wallis test was used to
assess the association between the different types of
funding and the number of citations. The Kendall’s tau
test was used to determine if there was a significant dif-
ference in the ranking of the articles after exclusion of
self-citations. IBM SPSS Statistics version 23.0 (IBM
Corporation, Armonk, New York) was used for all sta-
tistical analyses and a p-value < 0.05 was the criterion
for significance.

Results

The top 100 cited articles relating to heart transplant,
including total number of citations per article with and
without exclusion of self-citations, as well as citations-per-
year, are listed in Table 1. The top article was cited
1,376 times and the least was cited 227 times. The total
number of citations for the entire list was 40,660, of which
3,210 (8.0%) were self-citations. These top 100 articles
were published in 25 different journals between 1960 and
2013. Sixty-seven percent (n=67) of the articles were
related to human studies. The most productive 5-year time
period was between 2000 and 2005, when 24 of the 100
publications were produced. The least productive 5-year
time period was between 1975 and 1980 with zero of the
articles published during that span (Figure 1). Of the 25
journals that published the top 100 articles, the Journal of
Heart and Lung Transplantation (JHLT) had the most
articles (n=19), followed by Circulation (n= 16), and New
England Journal of Medicine (NEJM) (n=12). Although
NEJM was only the third largest contributor in terms of
number of published articles, its articles were the most fre-
quently cited at 6,597 citations. Circulation was the second
most frequently cited journal with 6,584 citations and
JHLT was third with 5,586 citations (Table 2).

There was no correlation between the impact factor and
the number of articles produced per journal (n=25;
r=0.21, p=0.30). Eighteen different countries produced
the 100 articles, with the majority of articles (82%) origi-
nating from the U.S. (Figure 2). With regards to funding,
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Figure 2. Top 100 articles cited in heart transplantation literature grouped by country of origin.

64% of the articles acknowledged some type of funding, out
of which 16 were funded privately, 42 publicly, and 6 with
both types of funding. The presence and type of funding
were not associated with the number of citations (p=0.31
and 0.13, respectively).

Though we imposed no language restriction, all of the
top 100 articles were published in English. A total of 758
different investigators contributed to the 100 articles. The
median number of investigators per report was 8§ (IQR 6)
with over 85% of the first and senior investigators being
men (Figure 3). Seventeen of the 758 investigators had at
least 5 articles in the list of top 100 articles (Table 3).

Discussion

This bibliometric analysis is the first of its kind on heart
transplant literature, and it demonstrates several noteworthy
findings. Firstly, the predominance of the most cited articles
were human studies despite the pivotal role that animal
studies had in paving the way for the development of the
practice of cardiac surgery and heart transplantation in the
modern era.'” Secondly, there was a temporal variation
across decades in terms of the most heavily cited publica-
tions. This was evidenced by the peak publication period
occurring between 2000 and 2005 when nearly a quarter of
the top 100 articles was produced, whereas there was a
nadir seen between 1975 and 1980 when none of the top
100 cited articles were produced. Additionally, while the
first human heart transplant occurred as early as 1964, and
the first human-to-human heart transplant took place in
1967, the first publication among the top 100 was in
1960."* 1t is also notable that the vast majority of lead and
senior investigators were men.

Ono and Lindsey published the most cited article on heart
transplant to date.”” In 1964, they described a new surgical
technique of orthotopic heart transplant in rats, where they uti-
lized an end-to-side anastomosis rather than end-to-end anasto-
mosis resulting in the elimination of the previously
encountered, serious complication of paraplegia in rat heart
transplant recipients. This was a major breakthrough at the
time, paving the way shortly thereafter with further modifica-
tions of surgical techniques leading to the realization of the
dream of the first successful human-to-human heart transplant.

The year 1991 witnessed the publication of the second
most cited article by Mancini et al.,'” where they assessed
the prognostic value of peak exercise oxygen consumption
(Vo,), significantly adding to the existing literature on opti-
mizing the timing of heart transplantation for heart failure
patients in the ambulatory setting. In their analysis, they
found that peak Vo, was the best predictor of survival,
among many other important variables, and that in patients
with a peak Vo, greater than 14 ml/kg/min, it was shown to
be generally safe to defer heart transplantation without a
significant impact on patient mortality. This concept of
delaying transplantation, if feasible, remains an important
consideration given the scarcity of donor organs and the
limited expected survival post-transplant, thus assisting
with allocating available organs to those who would derive
the most benefit and cannot afford a long wait. However,
they also emphasized that their observed cut-off of a peak
VO, of 14 ml/kg/min should not necessarily be adhered to
in all patients, reminding us of the importance of consider-
ing many variables in combination when determining opti-
mal timing of transplantation. More than 25 years later, this
sentinel report and its findings continue to inform decision-
making in nearly all transplant centers around the globe.
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Figure 3. Gender distribution of first and senior authors.

Four years later, in 1995, Kobashigawa et al. published
the third most cited article,16 where they tested the effects
of pravastatin, a 3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitor, on outcomes after heart transplantation.
It was known at the time that 3-hydroxy-3-methylglutaryl
coenzyme A reductase inhibitors, or “statins,” have favor-
able effects in terms of reducing blood cholesterol levels,
but there was speculation about possible beneficial immu-
nosuppressive effects of statins that would be ideal in the
heart transplant population. This clinical trial demonstrated
that, in addition to the anticipated cholesterol-lowering
effect, there was a reduction in the incidence of cardiac
transplant rejection with hemodynamic compromise and a
superior 1-year survival in the pravastatin group. Addition-
ally, the pravastatin group showed lesser progression of
coronary vasculopathy at 1 year. Incredibly, this study
remains the only randomized clinical trial in heart trans-
plantation to date to demonstrate a survival benefit of a par-
ticular therapy.

Bibliometric analysis is a useful tool to scrutinize the
scientific literature and extract necessary information that
may help to direct future research by informing scientists,
funding bodies, and different stakeholders of the past,
present, and potential future of a particular research
area.””'” For instance, our analysis may provide scientists
and researchers a general idea about the most influential
articles in the field of heart transplantation, on which fur-
ther work can be built upon or attempts on closing unfilled
research gaps can be made. Our study also highlights the
large output, not only in terms of citation frequency, but
also the number of highly cited articles produced by those
journals with high impact factors such as JHLT, Circula-
tion, and NEJM in the present analysis. This, however,

needs to be interpreted with caution, since other factors
may contribute to a higher number of citations. One of
these factors is time since publication, with a selective
advantage for older articles which may be surpassed by
other, more recent articles if allowed a comparable accrual
of time passage. For that reason, we reported citations-per-
year for each article to give a better estimate when the
time factor is more or less eliminated. Despite this, over-
all, the impact factor did not have a strong or statistically
significant correlation with the number of articles pro-
duced by each respective journal, but only with the cita-
tion frequency per report, as would be expected. Also, the
self-citations phenomenon was present in our list, and it
did have a significant effect on the final rank order; this
imposes a bias in terms of solely relying on total number
of citations to assess impact of articles. That being said,
some reports suggest that funding agencies, such as the
National Institutes of Health, should channel their funds
toward the most influential researchers as assessed by cita-
tion count as a major criterion.'® Although solely relying
on citation frequency to assess the influence of an article
or investigator remains a matter of debate, it remains
among the factors that are considered for allocating
funds.'” Despite the mentioned reservations, our analysis
provides relevant information in that regard.

The significant male predominance in first and senior
investigator positions, with only about 15% female repre-
sentation, highlights the major gender disparity that
exists in terms of impactful heart transplant research out-
put. Surgery, particularly cardiac surgery, remains a
male-dominated field.”” This finding in our study, though
not surprising, continues to highlight important gender
disparities that exist in the field of medicine and is an
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Table 3

Authors with > 5 articles in the top 100 articles.

Author Articles Author’s current affiliation H-index
Leah Bennett Edwards 9 United Network for Organ Sharing, Richmond, Virginia, United States 53
Jason D. M. Christie 8 University of Pennsylvania, Pulmonary and Critical Care Medicine, Philadelphia, United States 62
Fabienne Dobbels 8 KU Leuven, Department of Public Health and Primary Care, 3000 Leuven, Belgium 46
Axel O. Rahmel 8 Deutsche Stiftung Organ transplantation, Frankfurt am Main, Germany 40
Marshall 1. Hertz 7 University of Minnesota Twin Cities, Critical Care and Sleep Medicine, Minneapolis, 61
Richard R. Kirk 7 UT Southwestern Medical Center, Dallas, United States 35
Anna Y. Kucheryavaya 7 International Society for Heart and Lung Transplantation Thoracic Transplant Registry, Dallas, United States 36
Donna M. Mancini 7 Columbia University Medical Center, Department of Medicine, New York, United States 79
Keith David Aaronson 6 University of Michigan Health System, Division of Cardiovascular Medicine, Ann Arbor, United States 49
Francis D. Pagani 6 University of Michigan Health System, Department of Cardiac Surgery, Ann Arbor, United States 60
Josef Stehlik 6 University of Utah Health Care, Salt Lake City, United States 42
Howard J. Eisen 6 Drexel University College of Medicine, Department of Medicine, Philadelphia, United States 40
Mark M. Boucek 5 Joe DiMaggio Children’s Hospital, The Cardiac Center, Hollywood, United States 46
Anne I. Dipchand 5 Hospital for Sick Children University of Toronto, Department of Pediatrics, Toronto, Canada 37
Bartley Bartley Griffith 5 University of Maryland School of Medicine, Division of Cardiac Surgery, Baltimore, United States 82
Edward B. Stinson 5 Stanford University, Department of Cardiothoracic Surgery, Palo Alto, United States 80
David O. Taylor 5 Cleveland Clinic Foundation, Department of Cardiovascular Medicine, Cleveland, United States 51

endorsement for those who continue to promote and
encourage an increased role of women in both clinical
cardiovascular practice and research in cardiothoracic
surgery.”’ >

Despite its several strengths, our study is not free from
limitations. For instance, Scopus has been reported to occa-
sionally miss older citations occurring before 1980°*** and
it entails a pragmatic restriction as a single database with a
potential for English language bias. We also did not include
textbooks as part of our search, which may impose omis-
sion bias. However, we deemed it more consistent with our
bibliometric analysis to include only original research
articles, hence our decision to also exclude review articles
and meta-analyses. Additionally, we obtained official jour-
nal impact factors from the 2016 Journal Citation Reports
(Clarivate Analytics, 2017). Nonetheless, since some of our
captured articles are older studies, some impact factors
were not available in recent years as in the case of South
African Medical Journal, which was only available until
2001.7 Another journal was called Surgical Forum,'* for
which there was no specific impact factor, since it has been
merged or incorporated within the Journal of American
College of Surgeons; hence we used the latter’s impact fac-
tor for analysis purposes. Finally, we acknowledge that
citation frequency should not be solely used to assess the
true impact of an article and that the true value is in the con-
tent therein. However, citations remain a valuable tool and
an accurate surrogate to the value of a particular study or
discovery in a certain field as determined by the collective
community of investigators who cite such reports.”*’

Our study highlights key features of the most highly
cited scientific literature on heart transplant, with a list of
the top 100 most impactful articles of our era, namely the
first 50 years of heart transplantation. It also provides
insight into trends of published work in the field and may
serve as useful guidance to researchers and funding bodies
on relevant prolific areas of research with hopes that the
next 50 years become as fruitful and revolutionary as the
first 50 that we currently celebrate.
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