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C L I N I C A L T R I A L M AGNIFIER



Biomedical Publication Trends by Geographic Area Along with uninterrupted globalisation of industry sponsored trials, there is also a complimentary trend in globalisation of biomedical research publications.



Dec 2009 Volume 2, Issue 12



Contents of this Issue Pages



Article/Editorial/Commentaries



672-681



Editorial.



682-701



Biomedical Publication Trends by Geographic Area.



Today, the rest-of-world contributes



702-706



Study Site SOP: T1 – Site Initiation Visit.



approximately the same number of articles as



707-710



Study Site SOP: T2 – Subject Recruitment to



either North America or Europe. Five out of ten high impact journal articles are currently produced in North America, three out of ten in Europe, one out of ten in the rest-of-world



Enrollment. 711-716 717-719



registered.



rest-of-world presently contributes almost the as North America and slightly fewer than Europe.



The most recent – December 2009 – industry sponsored clinical trials



and one out of ten in unidentified locations. The same number of evidence-based medicine articles



Magnifier Advisory Board Members; 102 in number.



Pages



Advertisements



720



CTC One Stop Services.



Asia is clearly the “new kid on the block”, now contributing about half of the biomedical articles produced outside of North America and Europe. China and Iran stand out as the fastest-growing contributing countries among emerging regions, while Russia is the slowest.



Next Issue



“Drugs are not always



February 2010, Volume 3, Issue 1



is.” -- Norman Cousins (1915–1990).
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Free Subscription Register at http://www.ClinicalTrialMagnifier.com



necessary. Belief in recovery always
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Another Decade
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for the Ethics Committee. This 140-page guideline is currently subject to review by 15 international advisors. We plan to cover this manual in the February



Add one and get ten – from 2000 to 2010



2010 Magnifier issue, and will be inviting subscribers



So we have now left the first decade of the second



came from Pfizer in the US, providing the Clinical



millennium. What can be remembered? We have all special personal memories; in my own case, completion of my first, second and last marathon. What we all can and should remember is that the past decade was when biomedical research went global. We have witnessed unmatched globalisation of clinical research by means of industry sponsored clinical trials. Over 25% of all clinical trial sites are now located to emerging regions and this globalisation process is still ongoing. Today, the industry is heavily dependent on investigators in emerging countries such as Brazil, Argentina, Chile, Mexico, Russia, Poland, South Africa, India, China, Taiwan, South Korea, Thailand and Malaysia. The emerging clinical research countries have also become emerging economies. For instance, the four BRIC countries – Brazil, Russia, India and China – have a combined GDP similar to the US or European Union. There is thus more than one reason for the lifescience industry to increasingly focus on regions other than the US and EU. One may predict that by 2020 we will find the majority of all sites involved in clinical trials for the industry will be in the emerging countries. Who knows?



Delete one and get six – from 12 to 6 issues The Clinical Trial Magnifier has been around for two years now, and today we have 12,673 subscribers from 145 countries/regions. The Magnifier was established to cover the globalisation process of industry sponsored clinical trials, and we have



to become part of this project. The idea of this manual Trials Centre at the University of Hong Kong with an unconditional grant to develop it. Marc B. Wilenzick, Assistant General Counsel, Clinical Trial Policy & Regulatory Law, Pfizer Ltd., New York contacted me in May 2009, proposing the ethics guide project. The first question raised was: “Why approach The University of Hong Kong and not a leading medical institution in the US or in Europe?” The reply was: “Because of the monthly newsletter that you produce, the Clinical Trial Magnifier.” Perhaps that was a valid reason, after all. The co-editor of the manual is Dr. Marjorie Speers, President of the Association for the Accreditation of Human Research Protection Programs, Inc. in Washington DC. During the planning phase of this project, it became clear there was a large worldwide demand for educating ethics committee members on how to review clinical trial protocols. This was especially apparent in health care organisations outside leading academic institutions in emerging clinical trial locations such as Brazil, China, India and Russia – and also other emerging regions such as Argentina, Bulgaria, Chile, Colombia, Croatia, Czech Republic, Estonia, Hong Kong, Hungary, Latvia, Lithuania, Malaysia, Mexico, Peru, Philippines, Poland, Romania, Russia, Serbia, Singapore, Slovakia, South Africa, South Korea, Taiwan, Thailand, Turkey and Ukraine.



Add 32 and grow 67% - from 480,000 to 800,000 During the past 10 years we have seen a remarkable change in biomedical research output. For instance, the number of published biomedical articles was 480,000 in 2000. By the end of 2009, that tally



monitored this extensively over the past 24 months.



reached 800,000 representing 67% growth. Who is



It has been a bit nerve-racking publishing Magnifier



this Magnifier issue, with an in-depth analysis of



issues every month, since it is essentially produced by



biomedical research output, broken down into



one single individual. For more than one reason the



geographical regions. The following nuggets of



Magnifier will therefore be published bi-monthly, six



findings based on the figures provide on the following



times a year, and not every month, starting from



pages serve as appetisers. You will see that:



behind this unprecedented growth? That is the topic of



2010 – February, April, June, August, October and December. The main reason for this is not necessarily







and North America in producing biomedical



the workload, but rather to stay focused and maintain



articles



the quality of coverage of issues surrounding the globalisation of clinical research. For instance, we have just completed the first version



Rest-of-world is now leading both Europe







Asia stands out, accounting for over 50% of all articles published from rest-of-world



of a new manual – Reviewing Clinical Trials: A Guide
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China now ranks 2nd in the world for



forecast that globalisation will continue, but at a much



publications, surpassing Japan, United



lower pace. Alternatively, will the near future see the



Kingdom, Germany, Italy, France, Canada and



rest-of-world take an authoritative position in



Spain



biomedical research? Who knows?



Iran is notably climbing fastest up the



With this, I would like to send seasonal greetings to all



publication rankings - up 25 positions, to



readers of the Magnifier.



only six places behind Israel 



My wish for 2010 is that you remain as Magnifier



Russia has lost 20 ranking places, and Poland



subscribers, and continue with us along this



also drops down, while Turkey is on the



unpredictable journey into the next decade.



move 







Brazil has taken a solid leading position in Latin America



Johan PE Karlberg, MD, PhD



Spain and The Netherlands are doing well,



Editor, Clinical Trial Magnifier



while the UK, Germany and France are not



Hong Kong, January 2010



doing as well Note that all these findings are based on the number of biomedical articles published, not necessarily the quality of research. However, the full article in this



Magnifier issue also singles out geographic distribution of high impact journal publications, apart from evidence-based medicine publications. The finding here is that the rest-of-world contributes one out of ten high impact journal articles, and three out of ten evidence-based medicine articles. Clinical research has thus gone global during the first decade of the second millennium not only in terms of industry sponsored clinical trials – but also academic output in biomedical research.



Add 5 or 10 and make a guess – from 2010 to 2015 or 2010 Anyone is allowed to make predictions into the future, since we do not know the answers and, after all, predictions are only predictions. Some may predict globalisation of clinical research will end right now; or even reverse, due to the quality of the research of emerging regions proven to be poor. Others may
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67% Growth



Number of biomedical articles published



The number of biomedical
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703,055



614,864



573,577



536,322



510,089



600,000



492,153



480,142
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662,548



1,000,000



research articles published annually between 2000 and 2009 – based on the PubMed data base. Who gained and who lost? China, South Korea, Brazil, India,



400,000



Turkey, Taiwan and Iran gained most in the proportion of articles 200,000



between 2000 and 2009; together 9.0% or 79,000 articles.



0



The US, Japan and UK lost most in
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the proportion of biomedical



Year of publication



articles published between 2000 and 2009; together 6.6% or 53,000 articles.
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Ranking based on the number of articles The left bar represents the ranking in 2009 and the right in 2000; green color means a ranking improvement and red the reverse. Iran has improved most (25
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Biomedical Publication



Abstract



Trends by Geographic Area



Along with uninterrupted globalisation of industry



By Johan PE Karlberg, Clinical Trials Centre,



in globalisation of biomedical research publications.



The University of Hong Kong, Hong Kong SAR, PR China



sponsored trials, there is also a complimentary trend This study pictures that geographical drift in publications, and also the geographic variation in high impact journal and evidence-based medicine articles. The PubMed publication data base was analysed as of



Summary This study pictures the geographical drift of biomedical research publications, analysing the PubMed publication data base as of December 3, 2009. Today, the rest-of-world contributes approximately the same number of articles as either North America or Europe.



December 3, 2009. Results revealed that more and more biomedical publications are based on research conducted outside North America and Europe. Today, the rest-of-world contributes approximately the same number of articles as either North America or Europe; some 350,000 articles annually, or 1,000 articles per day. This rapid growth in the number of articles is especially concentrated in a few emerging countries, notably China, India, Brazil, South Korea, Turkey and Taiwan. The number of articles published by researchers in China between 2000 and 2009



Five out of ten high impact journal articles are



outnumbered those published in the US from 1980-



currently produced in North America, three out of ten



1989. High impact journal articles represented 2.3%



in Europe, one out of ten in the rest-of-world and one



(n=18,429) of all articles published in 2009. Today,



out of ten in unidentified locations.



five out of ten high impact journal articles are produced in North America, three out of ten in Europe,



The rest-of-world presently contributes almost the



one out of ten in the rest-of-world and one out of ten



same number of evidence-based medicine articles as



in unidentified locations. The rest-of-world currently



North America and slightly fewer than Europe. Asia is clearly the “new kid on the block”, now contributing about half of the biomedical articles produced outside of North America and Europe. China and Iran stand out as the fastest-growing contributing countries among emerging regions, while Russia is the slowest.



contributes almost the same number of evidencebased medicine articles as North America, and slightly fewer than Europe. In conclusion, Asia is clearly the “new kid on the block”, today contributing with about half of the biomedical articles produced outside North America and Europe. China stands out as the fastest growing country among emerging regions and Russia the slowest, as the only country with negative growth. We have previously reported an ongoing drift of industry sponsored clinical trials from established to emerging regions. However, this drift does not exactly mirror the globalisation process of biomedical publication output. For instance, Russia is the leading emerging location for industry sponsored trials, but the only large country world-wide with a negative growth in producing biomedical publications. Conversely, Iran stands out as the number one climber in the ranking of biomedical publications, but has little involvement in industry sponsored clinical trials. China has become a leader in biomedical research, but has not as yet entered the mainstream of industry sponsored clinical trial activities.
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Introduction Up-to-date analysis of the US clinical trial register up to December 2008 found the globalisation process of industry sponsored trials is clearly uninterrupted and ongoing.1 More and more trial sites are located outside North America and Europe, with more phase II-III trial sites in the rest-of-world (RoW) than Europe: 27.0% versus 24.6%. Over the previous 15 months,
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following fields were analysed: journal name, year of publication, publication language, corresponding author‟s address and publication type. The country of origin of each publication was identified from the corresponding author‟s address field; some address fields were empty and some address fields did not include enough information to be used for country identification.



North America and Europe jointly lost 4.3% of study



The publication type was coded as full article (“article”)



sites to the rest-of-the-world, corresponding to some



or non-full article, such as editorial or letter to the



6,500 sites. The major emerging regions are still East



editor. Only full articles were used in the main body of



Europe, Asia and Latin America. The major emerging



the analysis.



countries with strong growth are Russia, India and Brazil, i.e. three of the four BRIC countries, while China



All high impact journal articles were identified. High



is still not in the mainstream.



impact journal articles were defined as published in



Another measure of globalisation of



the impact factor figure for year 2008 (Journal Citation



biomedical/clinical research activity is publication



Reports, Thomson Reuters4). Two sub-groups of high



output. For instance, a recent report from Sweden and



impact articles were also established; “Clinical”, i.e.



Finland revealed a trend of declining pre-eminence in



articles published in New England Journal of Medicine,



one of the leading 100 biomedical journals, based on



Finnish and Swedish biomedical research output.2



The Lancet, BMJ or JAMA, and “Pre-clinical” published



Another example is from a recent UK report on



in Nature or Science. All evidence based medicine



international comparative performance of the UK



(EBM) articles were identified using the publication



research



base.3



This details the global trend of all



type field information of PubMed; (a) “randomized



types academic research, in terms of different type of



clinical trials” (RCT), “clinical trials” (CT) and “meta-



indicators from the number of publications, and the



analysis” (Meta). Note that an article can be defined



number of research students. The report shows a clear



both as a high impact research and EBM article.



drift of academic output towards emerging regions such as China, India and Iran. There are some similarities between this and other previous related reports, as well as the current latest study, although the indicators and data bases analysed only partially overlap. The aim of this current study is not only to picture the geographic drift of the total number of biomedical research publications, but also to study the geographic variation in publication languages, high impact journal articles and evidence-based medicine articles. Another objective is comparing the globalisation trend in academic publications against the globalisation trend of industry sponsored clinical trials. For this, the PubMed publication data base was analysed for December 3, 2009.



Results Year-by-year trends - number and type of articles Tables 1-2 and Figures 1-2 depict the number of publications by year of publication, by language of publication – English or non-English – and by publication type – full article (article) or other types of publications. The vast majority (>90%) of the publications represent articles (Table 1). The total number of articles has increased from around 100,000 annually in 1951 to about 800,000 in 2009. The proportion of the articles written in English was about 50% in the 1950s, while they represent 94.3% in 2009 (Table 1, Figure 1).



Methods



The number of articles published has increased



The PubMed data based was accessed on December 3,



the same time, there has been a rapid decrease in the



2009 through the Medical Library at the University of



number of published non-English articles. The



Hong Kong, Hong Kong SAR, PR China. This means



utilization of some of the major languages such as



that the number of publications for 2009 was not



Italian, French, German and Russian reached a



quite complete at the time of analysis. But we did not



maximum peak in the 1970s and has since shown a



analyse the 2009 publications in isolation – only



steady decrease (Table 2 and Figure 2). Japanese



among all publications from 2005-2009. The data



articles reached a peak in the 1980s, while articles



base contained 18,251,963 publications. The



written in Spanish and Chinese are still increasing.



exponentially over the past six decades (Figure 1). At
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Publication of articles in the Chinese language have



account for the highest number of published non-



increased significantly, especially since 1979, from



English articles.



approximately 1,000 to 15,000 in 2008 (Table 2, Figure 2). Note that the numbers for 2009 are



From 1990/99 to 2000/09, the number of



incomplete.



publications grew between 40% and 65% in most



Articles by geographic region, language



some exceptions such as Spain which showed a



countries in North America and Europe. There were



and year



growth of 103.2%, as opposed to Sweden with the



The number of articles published between 2000 and



two of the 50 countries listed in Table 4 have a growth



2009 was the highest in North America with just over



of over 100%, with 18 of those countries representing



2 million, closely followed by Europe (Table 3, Figure



the RoW. The top five countries with the largest



3). Asia, with around one million articles published in



growth are Iran (1,826.5%), South Korea (614.7%),



the same period, represent 57.5% of all published



Taiwan (542.1%), Turkey (468.7%) and China (395.1%)



articles in the Rest-of-the-World (RoW), i.e. outside



(Table 4).



North America and Europe. The figures for “Not identifiable” and “Missing address” are grouped together and collectively represent 6.1% of all published articles. The remainder of the articles originated from North America, Europe and the RoW and pertains to 33.5%, 31.5% and 28.9%, respectively. (Table3, Figure 3). Virtually all articles (99.7%) published between 2000 and 2009 in North America, Oceania and Middle East were written in English. English was less frequently used in other regions, the least in East Europe (81.5%) followed by Latin America (84.5%) and Asia (85.6%)



slowest growth of 30.1% (Table 4, Figure 4). Twenty-



High impact journal articles by year The total number of articles published in the 100 international biomedical scientific journals with the highest impact factor is given in Table 5 and Figure 5 by year of publication. While the total number of articles has increased from about 80,000 in 1950 to around 800,000 in 2009, the number of high impact journal articles shows a slower growth rate, i.e. from about 5,000 to 18,000. In 1950, high impact journal articles represented 6.3% of all articles, compared to 2.3% in 2009 (Figure 5, Table 5). In 1950, the majority



(Table 3).



(75.5%) of the number of high impact journal articles



The global number of articles showed a growth of 128.0% between 1990/99 to 2000/09 for the RoW,



England Journal of Medicine, The Lancet, BMJ, JAMA, Nature, and Science. In 2009, those six journals



compared with a growth of approximately only 50% for



represent 28.9% of all the high impact journal articles



North America and Europe (Table 3, Figure 3). Latin



(Table 5).



America showed the highest rate of growth (185.4%),



were published in six well-known journals, i.e. New



followed by Eastern Europe (141.8%), Asia (129.4%)



High impact journal articles by geographic



and the Middle East (112.7%).



region and year



Articles by country, language and year



Between 2005 and 2009 there were 87,408 high



The top 50 countries/regions rated in terms of the



and 6.6% corresponded to North America, Europe, the



number of articles published between 2000 and 2009 are listed in Table 4, and the top 30 are included in Figure 4. The US had over four times more articles published during this period than Japan and the United Kingdom, taking second and third place in the



impact journal articles published; 52.8%, 30.3%, 10.3% RoW and unclassified regions (i.e. not identifiable or missing address), respectively. Asia contributed 54.4% of all high impact journal articles from the RoW, followed by Oceania with 21.9% (Table 6).



total number of articles published. Among the top ten



Figure 6 shows the growth in high impact journal



countries, two are from North America, five from



articles over the past 20 years. For instance, between



Europe, two from Asia and one from Oceania.



2000/04 and 2005/09, the growth was 10.4% in North



When English articles are considered in isolation, changes in the ratings among the countries can be found (Table 4). For instance, Japan slips to third place just behind the United Kingdom, while the US remains first. China, on the other hand, has fewer publications



America, 12.4% in Europe, and 24.7% respectively in the RoW.



High impact journal articles by country/region and year



than either Italy or Canada. According to Table 4,



The number of high impact journal articles for the 50



major countries such as China, Poland, Russia, France,



top countries/regions rated by the total number of



Germany, Brazil, Norway, Japan and Switzerland



articles published between 2005 and 2009 is listed in
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Table 7, while the top 30 are included in Figure 7. The



in Table 9. The top 30 countries can be found in



countries with the largest number of high impact



Figure 10. The countries with the largest number of



journal articles are the US, United Kingdom, and



EBM articles are the US, United Kingdom and Germany.



Germany.



According to Figure 10, the proportion of high impact



The proportion of high impact journal articles in



EBM articles in relation to the total number of articles



relation to the total number of articles is highest in



among the most active countries is highest in the



the US (4.2%), followed by United Kingdom (4.0%),



Netherlands (8.2%), followed by Denmark (7.4%),



Switzerland (3.8%), Netherlands (2.8%) and Canada



Turkey (7.2%), Austria (7.2%), Greece (7.1%) and



(2.5%). The next five countries had percentages



Finland (6.9%). The lowest proportion can be found in



ranging from 2.1%-2.3%, including Germany, France



Japan (3.1%), India (2.9%), China (2.6%) and Russia



and three countries from the RoW category, namely



(1.8%).



South Africa, Israel and Australia. Countries with a relatively high total number of articles, but relatively



Overview of geographic distribution and



low proportion ( 
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