The 1998 Statistical Figures for the Worldwide Embryo Transfer
Industry: A Data Retrieval Committee Report
A Boom for Bovine Embryo Transfer in the Two Americas?

M. Thibier, Chairman of the IETS Data Retrieval Committee

SUMMARY INTRODUCTION not concentrate exclusively to the bovine.

The IETS Data Retrieval Committee  Following the previous years reportsAs seen below, a considerable progress has
here reports for the"®@onsecutivéime the and after its stimulating meeting in Quebebeen made this year. There is still a long
numbers of embryos that were collected ar@ity, the IETS Data Retrieval Committee isvay to go before the committee is satisfied
transferred throughout the world. Follow-again in a position to report to the IETSwith the degree of accuracy. Itis yet far from
ing the Quebec City meeting of the Commembers and indirectly to the world, wherelescribing the real situation and the figures
mittee, some adjustments were made in tliwes our industry stands. It should be reitve feel are well underestimated. This is true
forms in order to be more convenient foerated, to all practitioners involved in theparticularly in some countries in Europe and
most local or regional collectors. embryo transfer business and to all farme®@ceania where we know there is a strong

The data retrieval network has again imwho get the benefits of those technologiesctivity, for example in sheep, but has been
proved its performance particularly in Southhat it is very important to keep collectingunable to get the collectors to obtain those
America where new countries have enteretthese data. Numerous letters, calls or e-mafigures. The competence and dedication of
the network, including Bolivia and Uruguay.from around the world come to the Comthe collectors are not in question at all. The
Similarly, the USA has dramatically im-mittee asking questions or commentingeason for this lack of data is that there still
proved its retrieval system thanks to the cokbout the statistical data that IETS releaséssome reservation about providing the data
lector and his colleagues. through the Committee. Not only is the ofrom practitioners even though the anonym-

The total number of bovine vivo-de- magnitude of activity of interest to the soity has been intact since we started this sys-
rived embryos that were transferred in 199Bcitors but also the yearly trends over timetem early in the present decade. There also
was 441,295 of which 45% are of Northt is very good and shows a high degree dfas never been any misuse of data consid-
American origin. Europe covers close to arofessionalism, as one of our corresporered as privileged information. The system
third of the total number and South Americaents told us, that we now have consistemorks, it is consistent from one year to an-
and Asia respectively 14.5 and 10.7 %. Theata from 8 consecutive years. There are nother so that the figures can be loaded di-
most striking feature this year is the considnany branches in the farming industry thatectly filling the tables from the business
erable increase in the number of embryasan follow worldwide the long-range evo-computer. These tables were re-discussed
transferred in North America (+ 50%) andution of our industry. Again all that partici- and approved by our committee at our Bos-
in South America (+ 85%). Obviously thepated to these collections should be at¢en meeting in 1998.
more efficient system of retrieving the dat&nowledged. It should also be clear to the
has had a role in this observed increase bfietv reluctant colleagues who fail to partici-and
this also reflects the good health of the bgpate in providing their data, that in doing so
vine embryo transfer industry in the twahey not only harm their own business bu2. The need tetrengthen the networks in
Americas. More than 30,008 vitro-pro- also contribute to mitigate the real impacsome area®f the world where “centraliza-
duced bovine embryos were recorded ad our industry. This is particularly detri-tion” is difficult. The Committee had iden-
transferred this year, this is a small increagaental at a period of time where it shouldified two regions where such a problem was
as compared to last year (+ 3%), althoughbe possible to show the maximum impadicute, one in South America and one in Asia,
the countries from Oceania reported little oof our industry through the most accuratas well as a specific problem in the USA. It
this activity, this year. The Committee hagompilation of our data. The period of times noticeable that at the end of this survey
had more success this year with retrieval @h question is indeed labeled as that of a ecrom the 1998 data, the Committee has been
embryos transferred for other species thamomic globalization like it has never oc-very successful in South and North Ameri-

bovine. However, there is still a long waycurred in world history. cas. The system has worked beautifully well
to go before these numbers accurately re- in South America where countries and ET
flect the real impact of this segment of our OBJECTIVES AND METHODS OF teams that had never reported before were
industry. Close to 20,000 sheep embryos THE COMMITTEE able to join in the network. This is due to

have been transferred. Several thousand The objective and methods of the Comthe extreme dedication of our Committee
horse, goat and cervid embryo transfers wemgittee were discussed in our yearly meethember from Argentina who put in a lot of
also reported as well as some from elk, llang and remain very much like they wereeffort and very successfully provided the
mas and even rabbits. For the first time, pothe previous years. What was clearly disdata. He indeed should be commended for
cine embryos have been recorded with 2,3@ussed and emphasized in our meeting his efforts. Similarly from the US, the US
being transferred either experimentally oQuebec City last January, was two aspectsollector helped by Committee members
commercially. both from the bovine and horse fields, has

1. The need textend our data retrieval succeeded in increasing dramatically the

to other speciesas much as possible anchumber of teams reporting. Of course this
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Table 1. Overall Activity of In Vivo-Derived Bovine Embryosin 1998.

CONTINENTS FLUSHES TRANSFER- NUMBER OF TRANSFERRED
ABLE EMBRYOS

EMBRYOS FRESH FROZEN TOTAL
AFRICA 1,672 945 1,992 1,019 3,011 (0.7%)
N. AMERICA 46,593 245,925 101,532 95,301 196,833 (44.5%)
S.AMERICA 8,412 60,886 39,390 24,657 64,047 (14.5%)
ASIA 11,324 67,780 12,204 34,948 47,242 (10.7%)
EUROPE (*) 25,744 141,742 59,086 61,274 120,360 (27.4%)
OCEANIA(**) 2,432 11,410 5,929 3,873 9,802 (2.2%)
TOTAL 96,177 528,688 220,223 221,072 441,295

(*) Those European data are derived from the statistics of AETE ,1999, the data of Finland, not available from the AETE have been
here added.

(**) Due to the low number of teams that responded in Australia, in accord with the AETA, we have increased the 1997 figures from
this country by 10% so asto give sense to the 1998 results.

Table 2. The Top Twelve European Countries Ranked According to Numbersof In Vivo-
Derived Embryos Transferred In1998 (AETE, 1999).

COUNTRIES NUMBER OF FLUSHES NUMBER OF EMBRYOS TRANSFERRED
FRANCE 6,775 34212 A
NETHERLANDS 4,864 25,146 A
GERMANY 4,139 20,663 A
BELGIUM 1,904 7477 A
ITALY 1,309 8,368 0
IRELAND 668 3,3500
CZECH Republic 935 455440
UNITED 934 43119
KINGDOM (*)

DENMARK 735 NA

SPAIN 528 1,963 7
SWITZERLAND 448 2,681 A
SWEDEN 358 1,7720

23 Evolution as compared to the previous year

(*) Unfortunately, only 9 out of the 27 officially approved ET teams have responded, explaining the spectacular drop in the
numbers here recorded

Note: While the number of flushes does not increase on the mean, the number of transferred embryos does increase,

indicating a trend in an increase of the mean number of embryos transferred per collection.

NA=not available
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will explain a somewhat artificial increaseable even though the figures of the previouive countries outside North America and
in the numbers. They however, reflect morgear were slightly lower than in 1997. How-Europe. One first sees a dramatic increase
accurately the impact of the ET industry irever, that year the number iof vivo pro- of the number of flushes and transfers in
the USA. The Committee still has problemsluced bovine embryos transferred was onBrazil (close to 100%!) and in Argentina (+
with some countries of Asia for example413,000. When compared to that year whe25%). Brazil now ranks third in the world
Pakistan, which some time reports and otharrecord had already been broken, it is after the USA and Canada. Japan has also
times have some difficulty in putting the fig-observed increase of 6%. The main originscreased significantly its numberiofvivo-
ures together. We should be able to solv& such an increase are the activities frorderived embryos transferred (+ 10%). Inter-
these difficulties possibly by identifying both South and North America. The datastingly enough, the percentage of embryos
several collectors in one of these huge coureported from South America are about 85%ansferred as fresh is almost opposite when
tries, which can sum up the figures for thdigher than those reported last year. Thisomparing Brazil and Japan. The former has
Committee but also divide the large amountgion now represents almost 15% of thiés two-thirds of its embryos transferred as
of work and effort. This will be one pointworld ET activity. Teams identified and re-fresh. Almost all the dairy embryos (a fifth
on the agenda of the Maastricht meetinguorting originated from Argentina, Brazil, of the Brazilian total) and the majority of
Any ideas from the membership from thes8olivia, Paraguay and Uruguay. The numbeef breeds are transferred as fresh embryos.
countries or area will be most welcomebers reported from North America were alstn Japan, the opposite is the case with most
China also has the same kind of difficultysignificantly higher than those of last yeaof the embryos transferred as frozen-thawed.
gathering data from various regions bu¢+ 50%) due to a considerable higher numA fifth of these are from dairy breeds and
some data has been obtained from this couper reported from the USA. This region repenly 20% of them are transferred fresh.
try. resents almost 45% of the total activitySimilarly the vast majority of the beef breeds
throughout the world this year. The Euroembryos (80% of the total) are also trans-
The tables used to collect the numbers wepean countries have had some stable actierred as frozen-thawed. In Argentina, the
revised the previous year and seem to lies and the numbers reported were likelpercentage of fresh and frozen is almost
very satisfactory. Itis noticeable once morajnderestimated due to some problems eagual both in the dairy breeds (a third of the
that it is difficult to summarize within dis- countered in the United Kingdom. In thetotal) and in the beef breeds. In South Af-
tinct breeds even with the only three catd.K. only 33 % of the teams performingrica and New Zealand, two-thirds of the
egories identified. This is either becausembryo transfer have channeled their daembryos are transferred as fresh and in the
some data are missing, the data is mixed tt® the British collector. Similarly, Denmark two countries just over 50% of the embryos
gether, or some countries give more emphéor the first time this year was not in a positransferred are from dairy breeds. It seems
sis to the dual-purpose breeds as opposeditin to deliver an accurate figure of the numthat the strategy used for selecting the mode
others that classify dual-purpose breeds agr of embryos transferred in the field. Somef transfer (fresh or frozen) varies greatly
beef breeds. We might at the next meetingpuntries however, reported in the AETEaccording to each country’s unique situa-
try to define which breeds will go into whichproceedings (Lyon, September 1999) antion. This report does not aim to give tech-

category! summarized in Table 2, have had a signifinical results per se, however the Canadians
cant increase in the number of bovime do always report very extensively on their

THE STATISTICS: MAJOR IN- vivo-derived embryos transferred. The threeery dynamic industry and some pregnancy

CREASES OF THEIN VIVO- DE- leading countries in this region were Francegsults have been given on rather large num-

RIVED EMBRYO TRANSFER IN the Netherlands and Germany. Each of thebers. For example, the pregnancy rates from
THE TWO AMERICAS three have transferred more than 20,00@esh and frozen-thawed embryos were re-

embryos in 1998. The total activity in Eu-spectively 61 and 60 % (out of more than

Bovineln Vivo Derived Embryo Transfers rope represents, on the whole, a little lesH0,000 transfers in each case). For direct

The embryo transfer industhas set a than a third of the activity worldwide. Asiatransfer, which is being used for ~80 % of
new record this year (Table 1). The num-has also had quite a stable year in 1998 e embryos transferred, a pregnancy rate
ber of bovinen vivo-derived embryos trans- compared to 1997. There were howevenf 60 % was reported.
ferred has never been as high as the figuightly fewer flushes. As a percentage, their  In terms of international exchanges, it
441,295, reported this year! Moreover, onactivity represents just above 10% of thé always a challenge to retrieve these fig-
can see that the number of fresh embrydstal this year. However, the committee didires with the notable exception of Canada
transferred is almost identical to the numnot receive any data from India or from Paand the USA who through their national (or
ber of frozen-thawed embryos. This balanckistan. The main activity in this region de+ederal) administration keeps a good record
reflects one of the advantages of this techives from Japan and Korea. South Africaf their export/import activities. The com-
nology. Itis now so flexible and able to adapbas quite an active ET industry as does thmittee has then learned that the USA has
to meet such a wide variety of different typesvo countries from Oceania. There too asxported 18,370 embryos to 34 countries in
of demands worldwide. Now either fresh ofor their British cousins, it has been a littlel998. Most of these were exported to Aus-
frozen-thawed embryo transfer may be adifficult to retrieve the data this year. To thatralia, Brazil and the UK. At the same time
answer. This total number of embryos trangxtent, in accord with the Australian Em-they only imported about 608 vivo-de-
ferred results from close to 100,000 flushelsryo Transfer Association, we have decidedved bovine embryos mainly from Canada
with more than 500,000 transferable emto take the 1997 data plus 10%. This nunmand Australia. The Canadians have exported
bryos collected and stored. On average, thier seems to be a reasonable figure sho®;559 and imported 456 embryos and the
increase of the number of flushes and traniig that ET is also alive and well down unMexicans have exported and imported a few
ferable embryos is 20%. This is considerder. Table 3 shows the activity in the tomlozenin vivo-derived bovine embryos.
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Table 3. The Top Five Countries Outside Europe and North Americain 1998.

NUMBER OF EMBRYOS TRANSFERRED

COUNTRIES NO. FLUSHES FRESH FROZEN TOTAL
BRAZIL 5,301 30,939 16,389 47,328
JAPAN 10,475 9,780 33,332 43,112
ARGENTINA 2,516 6,401 6,331 12,732
SOUTH AFRICA 1,672 1,992 1,019 3,011
N ZEALAND 782 5,020 1,879 6,899

Table4. The Number of BovineIn Vitro-Produced Embryos Transferred in 1998,

TRANSFERABLE
TRV TRANSFERRED EMBRYOS

COLLECTED FRESH FROZEN TOTAL
AFRICA 50+ 200 100 300
ASIA 50,680 4,686 7.372 12,058
N.AMERICA 4,690 3,980 820 4,800
SAMERICA 126 56 56
EUROPE 19.180 7347 6.766 14113
OCEANIA 1,300 N A N A N A
TOTAL 85,026 16,269 15,058 31,327

*Number of embryo collections
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New Zealand has released its export/impoembryos derive from the Italian team whoAfrica, Canada and Mexico also participate
numbers and 1,930 embryos were exporteadlies onin vivo (in sheep) transfer of in this technology. Although, not reported,

mainly to the people Republic of Chinayoung cleaved embryos. This does not we know that some horse embryo transfer
They have imported 2,961 embryos mainlgeem to be the case in Japan. In Europe, is also taking place in Australia and prob-
from North America and Australia. Finally, the Netherlands, Ireland, France and Bel-ably in some Arabic countries. The Com-

both Argentina and Brazil have reportedjium (in this decreasing order in terms of mittee hopes that those involved in equine
exporting 100-200 embryos from beehumbers) mainly transfer fregh vitro- ET will cooperate and report their data to
breeds. As far as the total number of bovingroduced embryos (see AETE 1999). No the Committee. Embryos from llamas and
embryos banked in liquid nitrogen, it is dif-activity has been recorded from Germanytabbits, particularly from Taiwan, have been
ficult to have accurate data because of tigut the UK, Czech Republic, Spain and reported transferred. The numbers are still
irregular response from the collectors. HowPortugal have all reported transfers of  small, but it is important to hear that these
ever, Europe reports that 54,000 embrydseshin vitro-produced embryos. North  activities are on going. Finally, again for the

are stored frozen (AETE, 1999). Asia has étmerica has released their data and the first time this year, the Committee has re-
least 1,000 (PR China and Taiwan), Argerthree countries are all involved in- corded some embryo transfer activities in
tina and Brazil 8,000 and 18,000, respeastro-production of embryos. The vast ma-swine. Thanks in particular to the efforts of
tively, Paraguay and Uruguay 300 and 20Qgrity of these are transferred as embryos some members of the Committee who tried

respectively, and Canada more than 43,00fesh. Finally two-thirds of tha vitro to individually identify those involved with
This results in approximately 125,000 emproduced embryos in South Africa were swine all throughout the world. Table 7 col-
bryos stored and eventually available foalso transferred as fresh. lates the data obtained, they do not cover
transfer. This figure does not include those 100% of the activity but likely reflects, quite

banked in the USA for which figures were  Embryo Transfers in Other Species well, the state-of-the-art in terms of trans-
not reported. This is in any case a consider- As stated above, the Committee has redgers in this species which is recognized as
able amount of embryos stored. These nuristered a significant amount of informatiorone of the most difficult, especially for

bers are approximately equivalent to half an ET in other species. However, much isryopreservation. Again, there is quite

year of business. yet to be done to retrieve data that refle@variety of countries involved, North
the actual activity in these species. America (Canada particularly), Europe (the
BovinelnVitro Produced (IVP) Embryo In sheep, data from Oceania, the Peoplézech Republic, the Netherlands and
Transfers Republic of China, South Africa, NorthFrance) and most of all Asia (Korea and

For the third consecutive year, these America and Europe (4 countries) have be€Faiwan). It would be interesting to get data
statistics are separated from the bovwine obtained. The figures are reported in Tablgom the USA and the People Republic of
vivo produce embryo data. The number of. More than 15,000 embryos were trang=hina as well. Unfortunately, the Commit-
IVP embryos transferred has increased aderred with two-thirds as fresh. There is dee has failed to do so this year because of
compared with last year, but only moder- considerable number of embryos exportetthe lack of a collector for such data in these
ately (+ 2%). However, data were not in this species and ~90% of the frozen encountries.
available from Australia and New Zealandbryos are in fact exported. The data for goat In conclusion, 1998, according to the
who could only provide figures forthe  and cervid embryos are also collated ipresent report, has been a very active year
number of transferable embryos but not Table 5. Quite a significant number of emin terms of embryos that were collected and
the number of transferred. Therefore, the bryos have been collected from various atransferred. A record number of boviime
figures presented are underestimated. Theas of the world. The countries range Talivo-derived embryo transfers was per-
fact however, that more than 30,000 wan to Uruguay and from Romania to Soutformed with more than 440,000 transfers.
vitro-produced embryos have been trans-Africa. The latter also has an important exBovinein vitro-production of embryos also
ferred is interesting because of the larger port activity. We had no report from Aus-seemed to continue its development with
range of countries involved. We so tralia about the cervid ET this year. Thergreater numbers being frozen being trans-
learned that IVP embryos are produced was information provided by the Canadianferred. In the other species, although with
and transferred in all parts of the world. and New Zealanders showing us that thermumbers of 2 to 3 logs less, embryo transfer
This was not the case only two years agois again this year quite an active ET busiseems also to be developing quite strongly.
Bovinein vitro embryo production is a ness with more than 1,000 cervid embryoghis allows, in particular, some international
technique that is in hand all around the transferred. The Canadians report pregnanayovements, indirectly reflecting the fact that
world. It is not known however, at this  rates from fresh and frozen cervid embryoworld globalization also touches our indus-
point what the situation is in the countriesof 72% and 55%, respectively. Furthertry to the benefits of the farmers worldwide.
of the former Soviet Union. It has not Canada has 166 cervid embryos in storage
been possible to retrieve any information and has imported 240 cervid embryos.
from these countries this year. Europe has  This year for the first time, the Com-
lead with over 14,000 embryos transferrednittee has received some relevant in forma-
and Asia, mainly Japan with over 12,000.tion about equine embryo transfer from al-

The most striking feature from this set of most all parts of the world. These data are
data however, is the relative importance cdummarized in Table 6. One can see the pre-
frozen embryos. Almost 48% of such em-dominance of the US and Argentina in
bryos were transferred after freezing and termsof numbers but some practitioners
thawing. In Europe, most of these frozen from Europe (Czech, France and UK), South
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Table5. Small RuminantsE T Activity in 1998.

TRANSFERABLE NUMBER OF EMBRYOS TRANSFERRED
CONTINENTS  FLUSHES EMBRYOS FRESH FROZEN STORAGE  EXPORT
SHEEP

ARGENTINA 30 270 180

AUSTRALIA 1,241 5,578 5,517 4,664 261

CANADA 22 106 29 7

CHINA (PRC) 1,000(*)

EUROPE 5,636 4,399 757

MEXICO 31 170 170 50

NEW ZEALAND 18 108

SOUTH AFRICA 892 4,890 4,890
USA 54 333

TOTAL 2,288 17,091 11,365 5,478 261 4,890
GOAT

SOUTH AFRICA 58 311 311
AUSTRALIA 65 1,085 1,035 363 40

ARGENTINA

EUROPE 1,378 167 384

MEXICO 23 117 117 75

NEW ZEALAND 602 5,408 282 330

TAIWAN 32 254 123 27

URUGUAY 9 28 5 28

USA 745 7,782

TOTAL 1,534 16,363 1,729 822 425 311
CERVIDS

NEW ZEALAND 94 520 443 56 77

CANADA 142 761 108 517

TOTAL 236 1,281 551 573 77

(*) No indication if fresh or frozen

It is the privilege of the Chairman to gratefully acknowledge the most valuable help of all who participated to this worédwade
of ET data retrieval and more particularly all of the AETE, Y Heyman and all the European collectors, and also G Bo, R Botha,
Jingbo Chen, A Cover, | Foianini de Eguez, M A Hidalgo, A Iritani, T Juntila, lllwha Kim, M Kuran, R Mapletoft, L Marman, J
Merks, A Peltomaki, A Pugh, B Purwantara, J L Rodrigues, E Rubianes, N Schutte, Shan- Nan Lee, A Shirazi, and B Strbud. | wc
also like to acknowledge M B Wheeler for his assistance reviewing this manuscript.
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Table6. Equine E T Activity in 1998.

TRANSFERABLE NUMBER OF EMBRYOS TRANSFERRED
CONTINENTS  FLUSHES EMBRYOS  FRESH FROZEN STORAGE  EXPORT
ARGENTINA 1,354 1,110 1,025 23

CANADA 16 11 6 5

EUROPE(*) 421 283 144

MEXICO 12 14 14

SOUTH AFRICA 1 1

USA 3,000 1,100 1,100

TOTAL 4,383 2,657 2,428 172

(*) Includes the Czech Republic, France and United Kingdom

Table7. SwineE T Activity in 1998.

TRANSFERABLE NUMBER OF EMBRYOS TRANSFERRED
CONTINENTS  FLUSHES EMBRYOS FRESH FROZEN STORAGE  EXPORT
CANADA 405 7,387 106

EUROPE(¥) 170 1,699 1,531 107

K OREA 98 1,994 86

TAIWAN 28 184 388 107

TOTAL 701 11,264 2,111 214

(*) Includes the Czech Republic, France, the Netherlands and Romania
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