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THE LEGACY OF CHORNOBYL: HEALTH AND 
SAFETY 20 YEARS LATER 

APRIL 25, 2006

COMMISSION ON SECURITY AND COOPERATION IN EUROPE

WASHINGTON, DC

The hearing was held at 2:07 p.m. in room 2226 Rayburn House 
Office Building, Washington, DC, Hon. Christopher H. Smith, Co-
Chair, Commission on Security and Cooperation in Europe, pre-
siding. 

Commissioners present: Hon. Christopher H. Smith, Co-Chair, 
Commission on Security and Cooperation in Europe; and Hon. 
Benjamim L. Cardin, Ranking Member, Commission on Security 
and Cooperation in Europe. 

Witnesses present: Stephen G. Rademaker, Acting Assistant Sec-
retary of State, Bureau of International Security and Nonprolifera-
tion; H.E. Oleh Shamshur, Ukrainian Ambassador to the United 
States; David Marples, Ph.D., Professor of History, Director, 
Stasiuk Program on Contemporary Ukraine, Canadian Institute of 
Ukrainian Studies, University of Alberta; Pablo Rubinstein, M.D., 
Director, National Cord Blood Program, New York Blood Center; 
and Kathleen Ryan, Executive Director, USA, Chornobyl Children’s 
Project International. 

HON. CHRISTOPHER H. SMITH, CO-CHAIRMAN,
COMMISSION ON SECURITY AND COOPERATION IN EUROPE 

Mr. SMITH. The Commission will come to order, and good after-
noon to everybody. 

Tomorrow, as we know, April 26, marks the 20th anniversary of 
the world’s worst nuclear accident at the Chornobyl powerplant in 
Ukraine. Compounding the disaster was that it took place under 
the veil of secrecy, which was characteristic of the Soviet Union. In 
the days and weeks following the accident, people were denied ac-
curate information on the dangers of what had happened. 

This bitter legacy of Chornobyl continues to be felt 20 years 
later, and its consequences will remain for the people of the region 
and beyond for a long time to come. 

The health, social, environmental, economic, and political con-
sequences of the disaster continue to have a profound impact on 
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countries in the region, especially Ukraine and Belarus, which bore 
the brunt of the radioactive fallout. 

Although experts differ, sometimes sharply, on the extent and 
magnitude of the human cost of Chornobyl, there is no doubt that 
the physical and psychological welfare of millions in Ukraine, 
Belarus, and western Russia, including nuclear cleanup workers, 
has been harmed. There is no question that continued assistance 
will be needed for the most vulnerable, including the children. We 
must never lose sight of the human toll of Chornobyl. 

Last year, I successfully included language in the State Depart-
ment Authorization Act to provide assistance to improve maternal 
and prenatal care, especially for the purpose of helping to prevent 
birth defects and pregnancy complications. The monies would be for 
individuals in Belarus and Ukraine involved in the cleanup of the 
region affected by the Chornobyl disaster. While numerous studies 
have furthered our knowledge of Chornobyl’s consequences, there is 
still much we don’t know, including its long-term impact on human 
health and on the environment. 

There is a need for further study and action. For example, we 
need to ensure that sufficient U.S. funding is targeted toward 
Chornobyl health studies and efforts to prevent birth defects 
through the distribution of folic acid and better prenatal care. We 
know that folic acid is one of the key ways of preventing spina 
bifida, for example. 

We need to be vigilant of the latent health effects that are still 
expected to emerge. 

The need for the international community’s involvement, both 
government and non-governmental organizations, is still great. And 
it is important to remember that Chornobyl is not just a Ukrain-
ian, Belarusian, or Russian problem. We all have a stake in dealing 
with this truly global disaster. An immediate pressing priority, es-
pecially for Ukraine, is the completion of the Chornobyl Shelter 
Plan, as well as other efforts to mitigate the consequences of the 
disaster. 

With the rapid deterioration of the sarcophagus covering the 
damaged reactor, we can ill afford another release of tons of radio-
active dust into the environment. We need to do everything pos-
sible to protect people and the environment from the large quantity 
of radioactive remains of the Chornobyl nuclear power plant, even 
as we persist in our assistance to the victims. 

Although the international community, including the United 
States, has provided invaluable assistance in helping to mitigate 
Chornobyl’s devastating legacy, there is still much that remains to 
be done. We cannot afford to close our eyes or our hearts to these 
problems. 

Among our many witnesses today is the Director of the National 
Cord Blood Program at the New York Blood Center, Dr. Pablo Ru-
binstein. Members of this Commission are particularly interested 
in knowing what real cures and life-transforming treatments are 
being identified to address the immediately recognizable and latent 
diseases caused by high exposure to radiation. Having pioneered 
the field of public cord blood banking nearly 15 years ago, Dr. Ru-
binstein is on the cutting edge of offering hope and life and cures 
for an array of diseases once deemed terminal, including leukemia. 
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As the prime sponsor of the Stem Cell Therapeutic Act of 2005, 
H.R. 2520, signed into law by President Bush last December, I’m 
proud that Federal funding is now helping to increase the number 
of high-quality cord blood units available to match and to treat pa-
tients. Our goal is to expand the inventory such that matched stem 
cells will be available to treat more than 90 percent of patients. All 
cord blood banks participating in the inventory program will have 
the capacity to search the cord blood and bone marrow matches 
through a single access point. Essentially, a nationwide stem cell 
transplantation system is being established. 

Considering the implications for the use of cord blood to combat 
diseases caused by radiation exposure and the lessons we have 
learned from the Chornobyl disaster, perhaps there is more that we 
could do to better prepare if there should be a similar accident or 
even a terrorist attack. 

As Dr. Rubinstein will testify, and I quote him, ‘‘Cord blood is 
especially, if not uniquely, suited to be used in the emergency 
treatment of subjects exposed to lethal doses of radiation.’’

Ladies and gentlemen, I am very pleased to have with us on this 
panel a number of distinguished witnesses, and we look forward to 
their testimony. 

Beginning with our first panel, let me introduce an old friend 
and a very, very competent man who worked as General Counsel 
for the International Relations Committee for many, many years, 
the Acting Assistant Secretary of State for the Bureau of Inter-
national Security and Nonproliferation, Steve Rademaker. 

Secretary Rademaker currently heads the newly created Bureau 
of International Security and Nonproliferation of the State Depart-
ment. Prior to joining the State Department, Mr. Rademaker was 
chief counsel to the Select Committee on Homeland Security of the 
U.S. House of Representatives. 

For most of the previous decade, he held positions on the staff 
of the Committee on International Relations, on which I also serve. 
Prior to this, he held several positions on U.S. Government, includ-
ing General Counsel of the Peace Corps and Deputy Legal Advisor 
to the National Security Council. Mr. Rademaker earned a BA and 
JD and MA from the University of Virginia. 

Secretary Rademaker, please proceed. If you would, introduce 
those who are accompanying you. 

STEPHEN G. RADEMAKER, ACTING ASSISTANT SECRETARY
OF STATE, BUREAU OF INTERNATIONAL SECURITY AND
NONPROLIFERATION 

Sec. RADEMAKER. Yes. Thank you, Mr. Chairman. It’s a great 
pleasure for me to appear again before the Helsinki Commission, 
and I do want to thank you for the invitation to address the Com-
mission on the 20th anniversary of the disaster at Chornobyl. 

I’m joined today at the witness table on my right by Warren 
Stern who helps direct our office that has been responsible over the 
years for our response to the Chornobyl disaster and on my left by 
Patricia Metz who works in that office and has done a great deal 
of work over the years on this very important issue. 
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If some of the questions lead into areas that require their tech-
nical expertise, with your indulgence, I may turn the microphone 
over to them. 

First, though, I do have a prepared statement, which I will read 
into the record. 

As all of us know, Chornobyl was the worst nuclear accident in 
history. It was triggered early on the morning of April 26, 1986, 
when the Chornobyl facility’s No. 4 reactor exploded. Thirty people 
were killed in the blast or exposed to lethal doses of radiation as 
they sought to control the ensuing fire. The reactor burned for 10 
days, releasing hundreds of times more radioactivity than Hiro-
shima and contaminating large areas in northern Ukraine, south-
ern Belarus, and western Russia. 

The United States recognizes the serious and continuing health, 
environmental, social, and economic legacy of Chornobyl some two 
decades later. We, at the State Department, have worked with 
Ukraine and the broader international community to help deal 
with the consequences of the accident, and today I would like to de-
scribe some of those efforts. 

The United States has and continues to provide substantial as-
sistance through bilateral and international programs directed at 
mitigating the consequences of the Chornobyl accident. My bureau 
has worked most closely with Ukraine on issues associated with 
nuclear safety, both at the Chornobyl site and in Ukraine, more 
broadly. My testimony will focus on those issues. 

First, I would like to note the humanitarian assistance we are 
providing to the victims of the accident in both Belarus and 
Ukraine. With respect to Belarus, since 1992, the Department of 
State’s humanitarian programs have delivered and distributed 
$235 million in humanitarian commodities donated by private do-
nors and the Department of Defense. 

This assistance was provided to the most needy in Belarus and 
was made possible by $13 million in Freedom Support Act funding 
with 39 airlifts and 1,030 ground shipments. These commodities in-
cluded medicine, medical supplies, medical equipment, food, and 
clothing. A significant amount of medical and other assistance di-
rectly benefited those affected by Chornobyl. 

With respect to Ukraine, since 1992, the Department of State’s 
humanitarian programs have delivered $582 million in humani-
tarian commodities donated by private donors and the Department 
of Defense. 

This assistance was made possible by $43.5 million in FSA fund-
ing for 74 air and 5,150 ground shipments. Approximately one-half 
was targeted to those affected by Chornobyl, particularly children. 

The United States has also invested $12 million in health pro-
grams targeting those affected by Chornobyl. These programs in-
cluded physical and mental health screening and treatment for 
children, breast cancer awareness and access to modern cancer 
treatment. 

In commemoration of the 20th anniversary of the Chornobyl acci-
dent, the Department of State, in partnership with two U.S.-based 
NGOs, sponsored and funded a humanitarian medical airlift to 
Kyiv, Ukraine on April 20, 2006. 
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In Ukraine, the United States has worked bilaterally and within 
broader international efforts to achieve substantial improvements 
in nuclear safety at Chornobyl and elsewhere. The cornerstone of 
these efforts is the Memorandum of Understanding [MOU] agreed 
between the Group of Seven countries and Ukraine in 1995. 

The fundamental objective of the agreement was to develop a 
path forward for the ultimate closure of the then operating 
Chornobyl unit three reactor, while also providing for assistance 
that would help Ukraine deal with the consequences of the 
Chornobyl accident and related nuclear safety issues. 

The MOU led to the permanent closure of the remaining oper-
ating Chornobyl reactor in December of 2000. As a result of this 
step, Ukraine significantly improved nuclear safety for its own peo-
ple and those of its neighbors. 

The MOU also set in motion a sustained program of intensive co-
operation between Ukraine and western governments and financial 
institutions through loans and grants for nuclear safety improve-
ments and power sector reforms. 

In the context of the MOU, the United States has provided more 
than $400 million to enhance the safety of nuclear power plants in 
Ukraine. Ukraine’s nuclear plants are now better equipped with 
fire safety and diagnostic equipment and boasts improved quality 
assurance programs and procedures. 

Ukraine’s nuclear plants now have in place modern emergency 
operating instructions to address problems as they arise. The 
United States also works closely with Ukraine to share experiences 
in the area of nuclear regulation to ensure that nuclear power does 
not compromise health and environmental standards. 

The MOU mobilized approximately $1 billion in loans to increase 
energy sector stability and reliability and $1.6 billion in grants for 
nuclear safety, including $1.3 billion for the Chornobyl site itself. 

The Chornobyl Shelter Implementation Plan, or SIP, represents 
a key element of the nuclear safety framework established under 
the 1995 MOU. By providing a path forward for transforming the 
deteriorating sarcophagus that currently covers the destroyed reac-
tor, the SIP will provide an environmentally safe ending to another 
chapter of the Chornobyl tragedy. 

Under the leadership of the G–7 and EC and managed by the 
European Bank for Reconstruction and Development, the 
Chornobyl Shelter Fund was established to fund the SIP. To date, 
more than $1 billion has been pledged to the fund by 29 countries 
and the European Commission. Significantly, last year, Russia 
made its first contribution—$10 million to the fund. 

The United States played a prominent role in establishing and 
supporting the fund. The United States remains the largest single 
country donor with a total CSF pledge total of $203 million. 

Key elements of the SIP, including construction of auxiliary sys-
tems and preparatory works and stabilization of the sarcophagus, 
are complete or nearing completion. The SIP has entered its final 
and most important stage: construction of the shelter itself. Review 
of bids for executing this complex task is in the final stages. Con-
struction of the new safe confinement or shelter is expected to be 
complete by 2009. 
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The aftermath of Chornobyl continues to plague the region. Hun-
dreds of thousands of people were displaced following voluntary 
and forced evacuations. This large-scale displacement produced 
massive social disruption and economic hardship. Lingering fear 
and uncertainty associated with Chornobyl-related health effects 
continue to factor heavily into the daily lives of the affected popu-
lation. 

The Chornobyl Forum was created to bring together eight U.N. 
organizations and the governments of Belarus, the Russian Federa-
tion and Ukraine to develop an agreed-upon scientific basis for im-
plementing the U.N.’s 10-year strategy for revamping and reener-
gizing efforts to mitigate the lingering consequences of the 
Chornobyl accident. 

The World Health Organization and the International Atomic 
Energy Agency coordinated the two-pronged review of health ef-
fects and environmental consequences, respectively. This review in-
cluded participation of the United Nations Scientific Committee on 
the Effects of Atomic Radiation, the authoritative U.N. body for re-
view of the science on the environmental and human health effects 
of radiation. 

In 2005, the forum completed its review of the scientific under-
standing on the effects of Chornobyl. The forum’s conclusions re-
affirmed scientific consensus on health and environmental effects 
and recommended that resources be targeted to those areas identi-
fied to be of greatest concern. 

While debate continues over health effects and numbers, one im-
portant outcome of the process has been a clear consensus among 
the U.N. agencies and the three governments that a path forward 
for recovery is needed, and such a path should focus on mitigating 
the continuing social and economic consequences. 

To this end, the United Nations has recently shifted responsi-
bility for oversight of Chornobyl-related programs to the U.N. De-
velopment Program, with the aim of improving the targeting of 
Chornobyl-related assistance and emphasising community-based 
recovery and development. 

While this is clearly a day of mourning for what was lost, we 
must also look ahead. One positive outcome of the disaster has 
been to focus the world’s attention on the issue of nuclear safety. 
For example, immediately following Chornobyl, the international 
community adopted two key instruments for ensuring cooperation 
in the event of a nuclear accident: The Convention on the Early 
Notification of a Nuclear Accident and the Convention on Assist-
ance in the Case of a Nuclear Accident or Radiological Emergency. 

In the past two decades, both national and international infra-
structures for ensuring the safety of nuclear power plants have im-
proved tremendously. On this solemn anniversary, we pay tribute 
to the lives lost and communities destroyed in the aftermath of the 
Chornobyl accident, but we also look ahead to a safer nuclear en-
ergy future for Ukraine and in the rest of the world. 

Thank you, Mr. Chairman. 
Mr. SMITH. Mr. Rademaker, thank you so very much. 
Let me just begin. Russia, as we all know, will host the G–8 

summit in July, and I’m wondering what place or what prominence 
the whole Chornobyl disaster will be given at that summit. Obvi-
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ously, there’s lots of competition with Iran and other issues, the 
price of oil, but it seems to me that this remains an issue, espe-
cially when you realize that there are at least 12 Chornobyl type 
reactors, one in Lithuania and 11 others in Russia itself. 

And I’m wondering, as well, have safeguards been put into place 
to ensure that those remaining reactors do not follow the same 
course of events that we saw in Chornobyl? I remember when we 
had Three Mile Island, there were a whole series of post-TMI safe-
guards that were put into place, and I’m wondering if that kind of 
follow up was done among those other reactors as well. 

Sec. RADEMAKER. Yes, Mr. Chairman. First, with regard to your 
question about the G–8 summit, which will take place in St. Pe-
tersburg, I will note that the issue of Chornobyl has factored im-
portantly in previous G–8, and before that G–7, summits. It’s dif-
ficult for me to predict or to speculate right now about the kind of 
treatment Chornobyl may receive at the upcoming summit, but 
with the 20th anniversary we know that this issue is on everyone’s 
mind, and perhaps you read there was just a conference in Kyiv 
on this important issue. 

So I would expect there would be some consideration of it. How 
importantly it will factor given all the other issues that are before 
the heads of states when they meet I cannot say, but we do have 
a history to look at, and the G–8, and before that the G–7, have 
played critically important roles in focusing international attention 
and international assistance on this problem. 

With regard to your second question about the remaining 
Chornobyl style reactors that are still in operation, as you noted, 
there are 11 such reactors currently operating in the Russian Fed-
eration and one in Lithuania, although the one in Lithuania is 
scheduled for decommissioning. Your question was, have safety up-
grades been made at these reactors, and the answer is, yes, they 
have. These are not exactly the type of reactors that exploded at 
Chornobyl 20 years ago. 

But even with these safety upgrades it remains the view of the 
U.S. Government that these are not safe plants, and we would 
favor their decommissioning. 

Mr. SMITH. Let me ask, and perhaps your associates who deal 
with, I assume, the health issue might want to touch on this as 
well. I read the Chornobyl Forum’s report for 2003 and 2005, and 
on the issue of cancer mortality the statement was made, ‘‘It is im-
possible to assess reliably with any precision numbers of fatal can-
cers causes by radiation exposure due to the Chornobyl accident.’’

Others have suggested that the numbers contained in this report 
very much lowball the number of cancers attributable to the expo-
sure. As a matter of fact, there is a call at the end for more studies, 
which I think is a very prudent step to take, but meanwhile there 
are people who may be manifesting or getting cancer who are going 
underreported or not getting the help they need. 

And there was also some writing that suggested that latency pe-
riod for many forms of cancer will not show themselves for another 
5 or 10 years, even from now, the 20th year, and I’m wondering 
if our Department of Health and Human Services, people at NIH, 
or others are working in a collaborative way with Ukrainians to try 
to get a better handle on this. 
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I note that this report has been criticized by some, at the U.N. 
agencies and three governments. I’m just wondering where the re-
ality is. 

Sec. RADEMAKER. Mr. Chairman, if I may turn to my colleagues 
to respond to your questions to the extent we’re in a position to do 
so. I do note that you have a panel later today with bona fide ex-
perts on this issue who may be able to speak with greater certainty 
to the questions you ask. 

But, Warren? 
Mr. STERN. No, I have nothing specific to add. I mean, the 

Chornobyl Forum was an effort to bring together that had been 
compiled and analyzed over many years in a forum in which gov-
ernments and U.N. agencies could agree on a statement about their 
impact. The U.S. Government agencies do play an important role 
and it’s including Department of Energy and other U.S. Govern-
ment agencies. We generally support the work that’s been done by 
the Chornobyl Forum, and we support and played a role in it. 

Mr. SMITH. I note the differences you just cited, the Belarus as-
sistance, both private as well as our assistance, and the Ukrainian, 
the $235 million, $582 million. Since most of the people who were 
mal-affected were from Belarus, has any of that to do with 
Lukashenka’s lack of cooperation with U.S. or PVO efforts to help 
those who have been affected? 

Sec. RADEMAKER. I think, Mr. Chairman, the principal expla-
nation is that Ukraine is a much bigger country than Belarus, and 
so the total figure for Ukraine is larger. The numbers I gave you 
are not Chornobyl specific. They’re overall assistance, humani-
tarian assistance that we have provided. And I think I was clear 
in my testimony that the U.S. Government did not pay for all of 
this assistance; we paid for delivery of assistance, and much of it 
was donated by charitable organizations. 

Mr. SMITH. But with the focus of going to the people who’ve been 
affected by Chornobyl. 

Sec. RADEMAKER. Correct. They were foremost among the bene-
ficiaries of the assistance in both countries. 

Mr. SMITH. Can I just ask you on the new safe confinement, the 
$800 million new structure, what will happen between now and, I 
think you said, 2009 or 2010 when it will finally be completed? Are 
there ongoing persistent risks of having all of that hot material 
leaching into the atmosphere or whatever it might be doing? 

Sec. RADEMAKER. Efforts have been made to mitigate those risks. 
Warren, do you want to comment on the specifics? 
Mr. STERN. Sure. The greatest concern over the years has been, 

and will continue to be, that the structure could collapse. It was 
built very hastily, and many components weren’t actually formally 
attached together. Over the past several years and the coming 
years, we have been, and will be, implementing structure upgrades 
at the existing shelter to help prevent any possibility or any signifi-
cant possibility of collapse; that at the same time as we are build-
ing the new shelter. 

Mr. SMITH. Could I ask you, and perhaps you might want to get 
back to us on any very specific information on this, but in the U.N. 
report, the Chornobyl Forum’s report, they note an increased risk 
of leukemia associated with radiation exposure from Chornobyl was 
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therefore expected among the population exposed. And I’m won-
dering if you could maybe get back to us as to what the latency 
period on that is. Is that something that we expected to see right 
away or will we see it manifest over the course of several years, 
if not decades? 

Sec. RADEMAKER. When we get back to the Department, we’ll ask 
that question and get you the best answer that we’re able to 
produce. 

Mr. SMITH. Appreciate it. 
I also would note, finally, that the report makes clear that large 

numbers of people are being relocated back to areas that had been 
contaminated, and I’m wondering if sufficient assurances are being 
provided to those people that it is indeed safe knowing the shelf life 
or the lethality of radiation over the course of many years. How is 
that being monitored? 

Obviously, the most mal-affected area probably will remain hot 
for centuries to come, but it seems to me living in a state where 
we’ve had a problem, not so much with radiation, although we had 
a few instances right next to my district, in my district, where we 
had a plutonium problem with a missile that imploded and spilt its 
plutonium all over into the soil. There have been many problems 
with toxic waste and the like and what people thought were clean 
and restored areas turned out to be anything but, carrying with 
them threats to human life and health for a longer period of time. 

And I hope there are assurances to those who relocate back that 
it is indeed clean and that the aquifers and the water and the soil 
are not still contaminated. I’m wondering, who oversees that? Is 
that the government? 

Sec. RADEMAKER. To comment quickly on your question, I think 
it’s probably not correct to say that people are being relocated back 
to the area. I think there are people who are relocating themselves, 
people who previously lived there and simply want to go home. And 
I think, by and large, they understand the risks that they’re run-
ning, and the governments in the region have not stopped people 
who are determined to return on their own from doing so, though 
they’ve tried to make them aware of the risks that they’re running. 

Mr. SMITH. I do have one—oh, yes, please. 
Mr. STERN. Just to add that we in the international community 

have worked very closely with Ukraine over the past decade to en-
sure for ourselves that their nuclear radiological standards meet 
international standards, and while, obviously, whether people relo-
cated is a national decision of Ukraine, I would assume that they 
are following international standards for exposure and the like. 

Mr. SMITH. And, finally, has the Department tried to glean les-
sons that could be learned in case a dirty bomb or a nuclear device 
is detonated? Are we looking at this as a case study so that lessons 
could be learned for everyone on what to do, particularly in the 
first days? My understanding was for approximately 10 days the 
veil of secrecy certainly hurt efforts to evacuate, and I don’t think 
western bureaucracies would have that problem; people would be 
out as quickly as we could get them out. But has there been any 
looking at this from the standpoint of what can we learn on how 
to deal with this issue should Al Queda or someone else go that 
route? 
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Sec. RADEMAKER. The answer is, yes, experts have looked at it 
and tried to draw lessons, I think, particularly about how the dis-
persal occurs of radioactivity, because this is the closest thing we’ve 
seen to a dirty bomb type incident. 

Mr. SMITH. All right. I want to thank you for your testimony, and 
look forward to the information that you’ll provide to the Commis-
sion for the record, particularly as it relates to the HHS question. 
So if you would get back to us as soon as you can. And it’s always 
great to see you. 

Sec. RADEMAKER. Again, Mr. Chairman, thank you for having us, 
and we’re glad to be able to participate in this very important 
event, because it is a very sad anniversary and much sadder, obvi-
ously, for the people of the affected region, but I think it’s appro-
priate that we take time here to commemorate what happened and 
to review what we’ve done to try and address the problem. 

Mr. SMITH. Thank you so much. Take care. 
Let me invite our second panelist, if he would make his way to 

the witness table, and we’re very, very delighted to have Ambas-
sador Oleh Shamshur, who has been Ukraine’s Ambassador to the 
United States since January 13 of this year. 

A career diplomat of foreign affairs of Ukraine, he has served as 
Minister Consul at Ukraine’s embassy to the Benelux countries, 
head of the ministry’s European Union Department and most re-
cently as Deputy Minister of Foreign Affairs. Ambassador 
Shamshur has also served as Deputy Chairman of the State Com-
mittee for Nationalities and Migration of the Ukraine and as the 
consul of Ukraine’s Permanent Mission of Ukraine to the U.N. 

He holds a Ph.D. in history from the University of Kyiv, and I’d 
like to thank him and congratulate him and Ukraine on the recent 
parliamentary elections, which were the first of any in the non-Bal-
tic former Soviet states to be deemed free and fair by the OSCE, 
which had large numbers of election monitors, including staff mem-
bers of our Commission who were there. The elections were a mile-
stone in Ukraine’s democratic development and underscore the 
democratic gains made since the Orange Revolution. So congratula-
tions on that free and fair election. That’s what it’s all about. 

Mr. Ambassador, the floor is yours. 

H.E. OLEH SHAMSHUR, AMBASSADOR OF UKRAINE
TO THE UNITED STATES 

Amb. SHAMSHUR. Thank you, Mr. Chairman. 
Mr. Chairman, ladies and gentlemen, I would like to start with 

expressing my deep appreciation to you, Mr. Chairman, and mem-
bers of the Commission for convening these hearings and inviting 
me to testify at them. I feel extremely honored to address the U.S. 
Helsinki Commission, recognized internationally for being a dis-
tinct, respected and reliable voice in defense of human rights. 

In relation to the 30 years of the U.S. Helsinki Commission and 
20 years of the Chornobyl disaster, it nearly coincides in time, we 
think, to focus two inseparable dimensions of human existence: 
Freedom and the right to life. Chornobyl was not only an incredible 
accident and the greatest man-made technological disaster, there 
was much more about the Chornobyl catastrophe. This has become 
a frightening reminder of the awesome human cost measured in 
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lives and life-threatening health problems, of the lack of freedom, 
democratic procedures, civic control and transparency. 

The plain and awful fact is that the biggest lethal catastrophe in 
human history was kept secret from ordinary citizens who were 
massively exposed to radiation exceeding the maximum acceptable 
level by 100 times. During the critical period after the explosion, 
while evacuating the local population from the direct neighborhood 
of the nuclear power station, the Soviet government let millions of 
people in Ukraine, Belarus, and Russia conduct their daily lives as 
usual, unaware, unwarned, unprotected. 

The first four days after the disaster, people in Kyiv and dozens 
of other cities were urged to go outdoors to celebrate May Day, an 
official Soviet holiday. Those moments when the radiation cloud 
was reaching Sweden, when West Europeans were called to re-
straint from buying fruit and letting children play outside, in 
Ukraine parents carried their kids to the festivities. By early May, 
millions of people, including children, received unthinkable 
amounts of radiation as the volume of radioactive materials re-
leased into the atmosphere exceeded Hiroshima by 400 times. 

As a representative of the Ukrainian Government, I am asking 
you to join the people in Ukraine in commemorating one of the sad-
dest anniversaries in my country’s history by, first and foremost, 
paying tribute to the victims of Chornobyl, both civilians and those 
heroes who unselfishly sacrificed their lives to tame the nuclear 
monster. 

Scores of people were doomed and suffered a painful death in the 
following days, months, and years. Many more are still struggling 
with the health problems rooted in those tragic events, including 
such serious ones as thyroid and breast cancers and other tumors. 
Lives of millions are put at risk. Experts and humankind are yet 
to comprehend and assess the full scope of the hazardous con-
sequences of the nuclear devastation, including continuous expo-
sure to radiation of such magnitude. 

About 5 million were directly affected by the explosion; 2.6 mil-
lion of them Ukrainians, almost half of them children. Over half a 
million inhabitants of Ukraine who were affected by the Chornobyl 
accident died between 1987 to 2004. Thirty-five thousand of them 
are the so-called liquidators, those brave men and women who paid 
with their health and eventually lives to put out the fire in the unit 
four of the station, evacuate local personnel and their families, 
bury the radioactive waste and create what we call now Shelter 
One or sarcophagus over Chornobyl’s ‘‘ground zero’’. 

Six thousand, seven hundred and sixty-nine children died of hor-
rible diseases caused by the calamity, including thyroid and other 
cancers. Ten thousand square kilometers of once fertile and flour-
ishing land remains radiation polluted, as well as 2,218 Ukrainian 
townships and settlements. 

By 2015, the financial expenditures of the Ukrainian Govern-
ment in coping with the Chornobyl-related problems will amount to 
$170 billion. The burden of the Chornobyl expenses is enormous. 
Situation, however, can further deteriorate as the new problems re-
quire the utmost urgency. This is the problem that may have Euro-
pean and global repercussions as the current confinement, or Shel-
ter One, or the ill-fated reactor No. 4 cannot hold out for much 
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longer. It has to be replaced by more solid and safer construction 
without any further delays. 

What they’re facing is the stark reality of 200 tons of highly ra-
dioactive and melting substances separated from the rest of the 
world by the precarious construction which possesses the label, 
‘‘deadly hazard’’. 

Let me remind you that only 3 percent of the reactor fuel was 
released into atmosphere 20 years ago. The rest of it still rep-
resents the most horrible explosive device undermining the safety 
of the whole of Europe. 

Ladies and gentlemen, today there was already mentioned the 
Chornobyl Forum and findings issued in 2005. So those findings in 
fact alleged that some estimates of the Chornobyl aftermath were 
exaggerated and evidence directly relating radiation to the growing 
number of children and adult cancers in the affected regions were 
sometimes lacking or unreliable. 

Earlier, I had mentioned officials statistics issued by the Ukrain-
ian Government. I firmly believe they’re convincing enough to give 
the idea of real scope and gravity of the situation generated by 
Chornobyl disaster. I’d like also to stress a fact that is sometimes 
neglected, and we should be aware of the period of, so-called, 
health life of radioactive strontium, for example, released in the at-
mosphere in 1986 is 90 years. 

Therefore, however scary it might sound, the full story has not 
been told yet. The greatest implications of the catastrophe might 
be still ahead for Ukraine and other nations. We should be well 
prepared to face this eventuality. 

The price Ukraine has paid for the lies, hypocrisy and greed of 
the Soviet regime at the demise by Chornobyl and its aftermath 
has been enormous. What we need now is assistance in addressing 
two very concrete and urgent problems: Building new reliable Shel-
ter. Taking this opportunity, I’m asking the distinguished members 
of the Commission to weigh in their political authority to call upon 
all G–8 members and other countries concerned to follow the exam-
ple of the U.S. Government and to make other good financial con-
tributions making possible of the erection of Shelter Two. 

The construction costs are estimated at slightly over 1 billion 
U.S. dollars, representing a rather modest amount of money com-
pared to the damages which 200 tons of highly radiated waste still 
glowing underneath the corroded Shelter One that one might incur. 
We also urge all the signatories of the Ottawa Memorandum to 
honor their obligations concerning compensation of the losses suf-
fered by Ukraine due to the decommissioning of the Chornobyl nu-
clear power station. 

Second, and this is our second priority, not in terms of placing 
but simply mentioning, is meeting the health needs of the innocent 
children suffering from hazardous effects of Chornobyl. We deeply 
appreciate the work done in this respect by the members of the 
U.S. Congress, such as Co-Chairman Chris Smith and Representa-
tive Lincoln Diaz-Balart. It was largely due to Mr. Balart’s efforts 
that one of the biggest humanitarian airlifts organized by the Chil-
dren of Chornobyl Fund arrived in Ukraine for the benefit of 
Chornobyl-affected children. 
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I know that more projects are in preparation, and I am deeply 
thankful for them to our American partners. 

I strongly believe that our two countries, Ukraine and the United 
States, will stand united in facing the challenges and preventing 
any nuclear tragedies that might be caused by the consequences of 
a disaster that happened 20 years ago but remain so present in our 
lives. Thank you. 

Mr. SMITH. Thank you so much, Mr. Ambassador. 
We’re joined by Commissioner Cardin. 
Mr. Cardin, do you have any opening comments? 
Mr. CARDIN. Thank you. I’ll just put my statement in the record 

and allow us to continue with the exchange. 
Mr. SMITH. Mr. Ambassador, if I could just ask a few questions 

to you. How would you assess the international assistance so far? 
Has it been adequate? Has there been enough support from the 
United States, Europe, Russia, for example? My understanding is 
that Presidents Yushchenko and Putin held discussions recently 
that included Chornobyl. Is there any insights that you might be 
able to provide us as to what came out of those discussions with 
Putin and Yushchenko? 

Amb. SHAMSHUR. Thank you, Mr. Chairman. Actually, I think 
that from the very beginning it was clear for everyone that the 
sheer scope and seriousness of the disaster represents the chal-
lenge that cannot be addressed by Ukraine only. We are thankful 
and satisfied for the assistance we have gotten so far from the 
international community to mitigate the adverse consequences of 
Chornobyl disaster, especially in the field of health care. 

However, a lot of problems have not been resolved. I mentioned 
already the most pressing of them, again related to health care and 
especially the Shelter. As for the latter, I should recognize that 
only recently when the urgency of the problem has come to the fore 
of everybody’s attention, international donors have become more 
active and more forthcoming. So we hold that all donors will honor 
their obligations, making it possible to construct a new safe shelter. 

We think that assistance should become more comprehensive. It 
should include a health protection shelter implementation plan, as-
sistance in construction of nuclear waster depository and spent fuel 
storages. 

I mentioned already our hope that all those who signed the Ot-
tawa Memorandum will also honor their obligations. 

Definitely one area we are looking also for international assist-
ance and cooperation is in the scientific research related to 
Chornobyl and its aftermath. For example, our president has put 
forward the idea of creating an international nuclear research cen-
ter to study all aspects of Chornobyl aftermath. 

As far as the issue of Russian involvement is concerned, I would 
like to stress what you mentioned that indeed on April 19 there 
was a telephone conversation with President Putin and President 
Yushchenko. They discussed Chornobyl issues, also within the con-
text of G–8. Unfortunately, I am unaware of any practical results, 
but we hope that specific arrangements and discussions will follow. 
Thank you. 

Mr. SMITH. Let me ask you, as you know, ionizing radiation is 
known to cause infertility, birth defects, cancer, and pregnancy 
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losses. In studies in birth defect surveillance in Ukraine, initiated 
by medical geneticist, Dr. William Wertelecki, of the University of 
Southern Alabama, with the cooperation of USAID, has shown ele-
vated frequencies of spina bifida and other neural tube defects. 

Just parenthetically, I serve as the co-chair of the Spina Bifida 
Caucus here in the Congress, and one of the most surefire ways of 
preventing spina bifida while the child is still in utero is, as you 
know, folic acid, of having a sufficient amount of folic acid in the 
diet of the mother. 

And I’m wondering if any efforts or any initiatives are planned 
by the Ukrainian Government, particularly in northwest Ukraine 
where this is a real problem, obviously, in and around the contami-
nated area, to get folic acid, whether it be through flour or some 
other way to those who are bearing children. 

Amb. SHAMSHUR. At this stage, I can only say that we highly ap-
preciate efforts by Dr. Wertelecki and his colleagues to start with 
such a program. We also hope that we will see a productive co-
operation of him and his colleagues with the Ministry of Council 
of Ukraine. What we can definitely promise that this embassy will 
make everything possible to facilitate this kind of cooperation. 

Mr. SMITH. Can I just ask you, having read the report, the 
Chornobyl Forum, and other reports that seem to have contradic-
tory conclusions as to how many people may die, the Greenpeace 
report suggested a figure of 90,000. This U.N. report puts it at 
4,000, although it admits that there’s no way to know the exact 
number, and I think that’s a proven course to take because there 
are so many unknown variables. 

I’m just wondering where the Government of Ukraine comes 
down. Do you have a sense of what—I mean, as one of the partners 
in this report, do you agree with its findings or——

Amb. SHAMSHUR. Well, actually, I would say that our response 
to the figures is the figures which were issued officially by the 
Ukrainian Government. I already mentioned some of them. I would 
just confine myself to saying that according to our estimation, from 
1987 to 2004, 504,117 people who were affected by the accident of 
the Chornobyl nuclear disaster and who were screened by the Min-
istry of Health of Ukraine died. Thirty-four thousand four hundred 
ninety-nine of them were liquidators, and almost 7,000 were chil-
dren. 

These are the figures which are available for Ukrainian Govern-
ment and These are the figures which we issued officially. 

Mr. SMITH. Let me just ask you with regards to the radioactive 
debris, where is that being buried? Is it in the exclusion zone? Is 
it being contained onsite or is it being sent somewhere else? And 
I was kind of surprised to find that some 4,000 rotation workers 
are in the exclusion zone at any given time. Has there been any 
mal effects shown on them being in such proximity to radiation? 

Amb. SHAMSHUR. According to my knowledge, all the debris was 
actually processed and decontaminated in the exclusion zone, al-
though I should stress that Ukraine has taken over the responsi-
bility since 1991, so I can speak authoritatively for that period, 
after 1991. 

As for the current number of people currently working at 
Chornobyl nuclear power station, definitely, we need a sizable 
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amount of people working for decommissioning. I’m not aware of 
the exact figure. I can tell you only that Slavutich City, which was 
created specially to provide and to house a workforce for Chornobyl 
decommissioning, has around 30,000 inhabitants. Most of them are 
almost exclusively working at the Chornobyl power station. 

Of course, we expect more people to be involved after we start 
construction of Shelter Two, but at this stage it’s a bit premature 
to release any estimates as to the actual numbers. Of course, the 
numbers will be limited to the absolute necessary levels. 

Mr. SMITH. Let me just ask one final question with regards to re-
settling or people resettling in areas that may be hot. What kind 
of protections are provided to them, warnings if you will, not to 
move back to an area that may provide a risk to them? 

And with regards to lingering problems with respect to radiation 
in water and the environment, is there an aquifer that’s in prox-
imity to the Chornobyl disaster? Is there concern about the water 
supply at all? 

Amb. SHAMSHUR. I think, actually, as far as the first question is 
concerned, I would like to say that, yes, over 1,000 people, but, 
again, it’s a very approximate estimate, have returned to 
Chornobyl exclusion area. Everything has been made in order to 
make it impossible, although they were infiltrating the area. All 
warning is being done. Definitely there is a risk to their health, but 
it was their decision to come back. It should be noted that most 
were aged people who wanted to come back to the place where they 
were located. 

As for the food chain issues are concerned, I would like to say 
that this now is one of the utmost priorities of the government. We 
have installed a rigorous system of food and water control includ-
ing filters. If, again, I’d be quite honest in assessing the possible 
effects, I would like to mention a couple of effects. 

First of all, water supply. We are very concerned about this prob-
lem. Our estimation at this stage that the polluted waters that 
didn’t reach the water-bearing horizons, the water-bearing layers. 
And so in this sense we are monitoring very closely how the situa-
tion would develop, although potentially it’s very serious. 

So, second, at the same time we face the situation that the level 
of radiation in rivers is augmenting because the flaps of high water 
they carry some contaminated particles from the higher layers of 
the soil. 

Then I should also say that in 440 settlements the level of radi-
ation in meat and milk products, in dairy products and meat prod-
ucts exceeds accepted levels. So that’s something that is being also 
very closely monitored and definitely products with these levels of 
radiation are not used. And, definitely, we are also very concerned 
with the accumulation of radioactive particles in the forest, in 
trees, berries, mushrooms, and this situation is being monitored. 

On the whole, I would like to say that dangers do exist, and we 
remain very vigilant to take all the appropriate measures. 

Mr. SMITH. I’m just a little bit perplexed about the 1,000 that 
moved back. Can they not be forcibly kept out for their own——

Amb. SHAMSHUR. Well, actually, you should imagine that the 
area is extremely vast. It’s 30 kilometers in diameter, I think. And 
everything has been made to actually make it impossible, but as 
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far as in the center we have the situation of infiltration. Plus, 
again, in my own perception, sometimes people are so unwilling to 
go back and it’s so emotional that it’s really difficult for the law en-
forcement to enforce their removal. 

Mr. SMITH. Where do they get their food? Do they grow it? 
Amb. SHAMSHUR. Well, they grow it. 
Mr. SMITH. Do they then sell it? 
Amb. SHAMSHUR. Mostly, they grow it, and they put their lives 

at risk; it’s understood. 
Mr. SMITH. Do they go to market and sell what they grow? 
Amb. SHAMSHUR. Actually, no. That is being prevented, and that 

is being controlled, but for their own consumption they use the food 
normally which they grow. Sometimes they have visits from their 
relatives, but that’s something that we try to limit to the utmost 
extent. 

Mr. SMITH. I introduced you earlier, and I do hope we can do 
some real follow up with Dr. Pablo Rubinstein from the New York 
Blood Center and the Director of the National Cord Blood Program, 
because there is, and I hope you can stay for the next panel, some 
real hope and expectation, especially for blood-related diseases, es-
pecially cancer, like leukemia, where there have been miraculous 
cures effectuated by the transplantation of cord blood stem cells. So 
there may be an area of real collaboration there for at least some 
of the diseases that have devastated Ukrainians and Belarusians 
and Russians. 

And I want to just say I hope we could follow up on that and 
work with you on that, how sorry we all are for the great loss of 
life, but we stand ready in a bipartisan way to do whatever we can 
to be of assistance. 

So, Mr. Ambassador, thank you for being here, and I’d like to 
yield to Mr. Cardin. 

Mr. CARDIN. Mr. Ambassador, let me thank you for your testi-
mony and leadership on this issue. 

This is a week in which the world memorializes Yom Hashoah, 
a day of remembrance for the Holocaust. And I mention that be-
cause it took decades after the Holocaust for the world to under-
stand what happened and the victims and the victims’ families and 
trying to return the properties that were taken. We’re still debating 
those issues, we’re still fighting with those issues in some coun-
tries. 

So now we’re 60 years plus later and we’re still dealing with a 
tragedy that never should have happened but should have been 
dealt with a lot sooner, and we now have another genocide taking 
place in Darfur. So we don’t learn our lessons, unfortunately, of 
history. 

I mention that because in Chornobyl I think, obviously, the Sovi-
ets tried to hide what happened there and that’s made the effort 
much more difficult to deal with. And I think one of the lessons 
from Chornobyl is that we have to have more openness in that way 
in which we deal with these risk issues. 

We’re not trying to confront the problems, and I do believe 
there’s now more attention to what has happened. And in your tes-
timony you point out that we have yet to see the entire release of 
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the nuclear dangers, that we’re still in a risk situation, a further 
risk to our health, and we need to take action there. 

My question deals with the assistance of the world community. 
You pointed out that those who have signed on to the Shelter Fund 
you want them to comply with their commitments. I guess my 
question is, I know that the Russians have agreed, I think, to $10 
million in the fund, I think that’s what it is, and everybody’s ap-
plauding that as an acknowledgement that they need to be part of 
the solution. I would think the money and effort should be a lot 
greater than $10 million. 

In our Commission, we try to get to the facts, which countries 
are helping, which countries are not. So I would hope that you 
could give us some guidance, either today or through our work with 
our Commission, as to what countries have really been in the fore-
front, not just financially, although finances are very important, 
but been in the forefront to try to deal with the problems of 
Chornobyl, to deal with the victims of Chornobyl and to deal with 
the lessons of Chornobyl and which countries have not been there 
that should be there or which countries are not doing what they 
should be doing so that we can use every opportunity we have to 
get more international support for your efforts. 

In July, Mr. Smith and I will be attending the Parliamentary As-
sembly of the OSCE. The Second Committee that I chair will be 
dealing with environmental issues, and Chornobyl will be one of 
the subjects that we will be dealing with, and I expect we’ll come 
out with a resolution that will speak to Chornobyl. And I think it 
would be helpful for us to properly use our influence as a U.S. com-
mission to know which countries should be doing more than is cur-
rently being done so that we can try to get more focus on the issues 
that you’ve brought to our attention. 

Amb. SHAMSHUR. Thank you, Congressman. I think that at this 
stage for me it would be not so proper to pass judgment, but I 
would gladly supply you and the Commission with the data relat-
ing to the contributions and activities supported by certain donor 
countries, those who are involved in the implementation of the 
Chornobyl programs, and I presume that in this case it will be self-
explanatory, in a way. So I promise to do it without any delay after 
this. 

Mr. CARDIN. Thank you. That’s a very diplomatic answer. We 
don’t have to be quite as diplomatic on our Commission, but I un-
derstand your restraints. We have to do better. 

Amb. SHAMSHUR. Yes, I absolutely agree with you. And I would 
be ready to supply you with this information. And I would like to 
stress again that I extremely appreciate the possibility to be with 
you today and trying to answer your questions and enlarge the 
knowledge on the most pressing problems related to Chornobyl. 

What I can repeat again is that we are very happy with the level 
of cooperation we have with the United States with implementation 
of Chornobyl programs. And what is also very important is that we 
have a very good synergy of efforts on the part of the Federal Gov-
ernment, local authorities and non-governmental organizations, 
counting also as partners the Ukrainian Government and the 
Ukrainian non-government organizations. 
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Mr. CARDIN. Well, we also hope that you’re having help from 
your European friends. I guess that’s our concern. I’m very happy 
that our government and our Congress is responding, as I would 
want them to do and would urge them to do and we’ll be part of 
making that happen, but I’m interested as to how Europe is re-
sponding and how Russia is responding, because, it seems to me, 
they have more direct effect from what happened in Chornobyl but 
we all have that responsibility to make sure that the victims are 
cared for and are put at lower risk than they currently are and 
that we deal with the lessons of Chornobyl. 

So I’m very interested as to how your European neighbors are 
working with you to help in this issue. 

Amb. SHAMSHUR. Thank you. Actually, we have continuous co-
operation with the European Union, although I would say that the 
involvement of different countries is definitely different, and, as 
promised, I will provide you with our assessment. 

Mr. CARDIN. Thank you. 
Mr. SMITH. Thank you. 
Mr. Ambassador, thank you so much for your testimony. We look 

forward to working with you going forward, and thank you to your 
associates. 

Amb. SHAMSHUR. Thank you very much. 
Mr. SMITH. I’d like to now invite our third panel, beginning with 

Dr. David R. Marples, who is the Professor of History and Director 
of the Stasiuk Program on Contemporary Ukraine, at the Canadian 
Institute of Ukrainian Studies, University of Alberta. He is the au-
thor of 10 books, including three on Chornobyl, with others on Sta-
linism and Ukraine, contemporary Belarus and the collapse of the 
Soviet Union. 

At the University of Alberta, Professor Marples was awarded the 
J. Gordin Kaplan Award for Excellence in Research in 2003 and a 
Killam annual professorship in 2005 and 2006. 

We will then hear from Dr. Pablo Rubinstein, who is Director of 
the National Cord Blood Program for the New York Blood Center. 
Dr. Rubinstein was born, educated, and trained in Chile as a physi-
cian and surgeon. He specializes in the field of immunogenetics, 
the structure of the function of the genes regulating 
immunoresponses, their relationship to transplantation and asso-
ciation with disease. 

He is the head of the laboratory immunogenetics of the Lindsley 
F. Kimball Research Institute of the New York Blood Center and 
is clinical professor of pathology at the College of Physicians and 
Surgeons, Columbia University. 

Dr. Rubinstein is the author of over 200 papers in the field of 
immunogenetics. 

We will then hear from Kathleen Ryan, the Executive Director 
of the Chornobyl Children’s Project International. Kathy Ryan has 
over 15 years experience as a business executive and as a consult-
ant to nonprofit organizations. She spent 11 years at America On-
line where she served in increasingly senior management positions. 

After leaving America Online, Kathy decided to put her business 
skills to work for non-profits that she truly believed in. She con-
sulted with the Frank Foundation, an humanitarian organization 
dedicated to the neediest children of the former USSR, Vital Voices 
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Global Partnership, which offers training and support to women in 
emerging democracies, and the AOL-Time Warner Foundation. 

Dr. Marples, if you could begin. 

DR. DAVID MARPLES, Ph.D., PROFESSOR OF HISTORY, DIREC-
TOR, STASIUK PROGRAM ON CONTEMPORARY UKRAINE, CA-
NADIAN INSTITUTE OF UKRAINIAN STUDIES, UNIVERSITY 
OF ALBERTA 

Dr. MARPLES. Thank you. First of all, thank you very much for 
inviting me to this hearing. It’s a pleasure to be dealing again with 
the Helsinki Commission. Sometimes I feel like I ought to be an 
honorary American. Only a month ago I was testifying at the State 
Department on the elections in Belarus. 

Rather than look at the history of this accident, which I’m quite 
happy to do in the questions that follow, I’d like to go over my pre-
pared statement and focus this time more on Belarus than 
Ukraine, because I think most of the attention so far has been on 
Ukraine. 

As the 20th anniversary of Chornobyl approaches in Belarus and 
the opposition forces plan a protest march on April 26 in the after-
math of the presidential elections, there is no sign that the country 
has come close to overcoming the profound health, social and envi-
ronmental problems caused by the nuclear accident. 

I think the issue is being clouded by two factors. First, there’s 
the politicization of Chornobyl as a symbol of a confrontation be-
tween the president and the opposition, particularly the United 
Democratic Forces behind candidate Alexander Milinkevich. And, 
second, there’s a rather unseemly international dispute as to the 
health effects of Chornobyl and particularly the long-term mor-
tality rates from radiation-induced cancer. 

President Lukashenka marked the previous two anniversaries 
with visits to the Chornobyl zone, which were marked with inten-
sive TV publicity and the overall message that if the Chornobyl 
zone was really dangerous, the president of Belarus would not be 
visiting. 

Though parts of the zone, especially the region of Homyel, have 
been depopulated, students and migrants are being used currently 
to cultivate land that remains contaminated with radionuclides, 
particularly cesium-137 and strontium-90. 

The president has even detained several scientists whose find-
ings contradict the official position that the accident in Belarus has 
been largely overcome and he’s claimed that he uses the forces of 
his own government to deal with Chornobyl, and there’s been no 
outside assistance. 

I think when Kathy testifies you’ll realize that that is not true. 
The Government of Belarus did not agree with some of the find-

ings of the Chornobyl Forum report issued in September 2005. 
About 90 percent of the republic was irradiated with short-lived 
radionuclides deposited by the radiation cloud formed after the two 
steam explosions at the fourth reactor of Chornobyl. The reaction 
of the republican authorities was then delayed by the lack of infor-
mation about what had happened from both the Soviet authorities 
in Moscow and the Ukrainian party leadership in Kyiv and at 
Chornobyl itself. 
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The radioactive iodine, iodine-131, with a half-life of 8 days, has 
taken a serious toll and has resulted in some 4,000 cases of thyroid 
gland cancer to date; over 9,000 cases if one includes Ukraine and 
Russia, almost a quarter of them in young children and in most in-
stances contracted after 1989. 

Long-term effects were equally serious. Over the 17-year period, 
from 1986–2003, surgery has been carried out in almost 2,000 
young adults and children. Nineteen so far have died as a result 
of tumor progression. About 23 percent of Belarus was contami-
nated with cesium and strontium and about 2 percent of the terri-
tory by plutonium radionuclides with a half-life of 24,000 years. 

And many of the affected regions did not take any preventive ac-
tion until 1989 when the Soviet authorities suddenly revealed that 
the fallout area from Chornobyl was much wider than originally 
thought. Belarus has also lost about a quarter of its valuable forest 
to contamination. 

Today, about 1.5 million people in Belarus are provided with 
medical assistance as a result of the 1986 disaster. That’s out of 
a population of approximately 9.7 million. Among those that took 
part in the cleanup operations from Belarus, the so-called liquida-
tors, there have been registered more than 2,800 first-time cases, 
and in 73 percent of these incidents, it was among people working 
in the zone in the first two years. 

Over 300,000 children continue to reside in the most affected re-
gions of Homyel and Mahilyow. They suffer from a rising frequency 
of sicknesses of all types but especially respiratory diseases, diges-
tive problems and childhood diabetes. Among the age group 10 to 
14, for example, newly formed cancers in the Chornobyl zones ex-
ceed those in the clean region, northern part of Vitsebsk, by 1.5 
times, and the incidence of endocrinopathology is double the aver-
age of the clean areas. 

And it’s in the aftermath of this picture that there’s this inter-
national dispute over the true health effects of Chornobyl. There 
are two extant reports: The Chornobyl Forum report, which you’ve 
referred to previously, and the Greenpeace report, more recently re-
leased. And the Greenpeace report raises the number of long-term 
victims to over 90,000 and cites the Ukrainian figure of nearly 
34,000 deaths among liquidators. 

I think in fairness this controversy is somewhat contrived. 
There’s a great difference between the contents of the Chornobyl 
Forum report and the press releases that were issued afterward. 
The press release was the one that gave the figure of the 4,000 
long-term deaths. It’s based on a single table in that report, and 
even that table does not add up to 4,000 deaths; it adds up to more 
than 9,000 deaths. And then, again, even if one takes that figure 
of 9,000 deaths, one is talking about only a small fraction of the 
lands contaminated by Chornobyl, namely the Republics of Russia, 
Ukraine, and Belarus. 

It would be a great underestimate to only consider those coun-
tries as being the ones affected by Chornobyl. Virtually all of Eu-
rope was contaminated by Chornobyl. Most European countries and 
several other republics in the former Soviet Union have had to deal 
with the long-term effects, particularly southern Germany, parts of 
Scandinavia, Greece, and others. 
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In other words, neither report really disputes that Chornobyl-
linked cancer from radiation will be ultimately in the tens of thou-
sands. The Belarus government, which is listed as one of the au-
thors of the foreign report, might have been content with a mis-
leading press report, but it is not happy with the figures released 
subsequently from Greenpeace and other sources. 

And for the 1.5 million people still requiring medical attention 
from the disaster in Belarus, these arguments are largely irrele-
vant. Most of them have lived on contaminated land for the past 
20 years, the Chornobyl benefits have now been reduced to almost 
nothing, and their concerns have been simply dismissed as owing 
to psychological stress and dependency. So I believe that the im-
pact of Chornobyl after two decades has hardly dissipated at all. 

Thank you. 
Mr. SMITH. Thank you so very much. 
Dr. Rubinstein? 

DR. PABLO RUBINSTEIN, M.D., DIRECTOR, NATIONAL CORD 
BLOOD PROGRAM, NEW YORK BLOOD CENTER 

Dr. RUBINSTEIN. Good afternoon. Thank you very much for the 
opportunity to be here and listen to this eloquent testimony already 
pronounced and to words of our co-chairman, Mr. Smith. 

The aspect of the problem that I will discuss, which is much 
more fully presented in my written comments at that part of the 
record, refers purely to the opportunity to help some of the victims 
in the deterministic or acute immediate phase of the treatment of 
patients—better call them victims—of high-dose radiation expo-
sure. 

Radiation in high doses is very well known as a bad thing to 
happen to humans. It produces acute effects in the changing of the 
structure of the nucleic acid in cells all over the body. Different tis-
sues have different susceptibilities so that a given dose may be 
much more harmful to one tissue than others. And, in particular, 
the blood and immune systems are highly sensitive to radiation so 
that lethal doses can be present relatively quickly with doses of ra-
diation very widely available to victims of the Chornobyl accident. 

In general, from studying the relation between dose and biologi-
cal effects of radiation, one can make three overall roughly defined 
zones. There’s a low zone in which any consequences are reason-
ably quickly overcome and patients can return to normal life, es-
sentially, in good condition. 

A higher dose may reach the level at which the blood and im-
mune system stem cells are hurt, and in many cases this hurt is 
irreversible. As a consequence, those patients will die, and if they 
are provided with a transplanted solution, a transplant of stem cell 
donated by someone else, the overdose, there is a region at which 
some of the stem cells remain and doses of radiation where most 
of the cells are killed but some remain. 

There is hope that administering to those patients what we call 
cell factors, chemicals that stimulate the multiplication and repro-
duction and differentiation of stem cells, their future may be im-
proved. These drugs have been used after Chornobyl in radiation 
accidents that occurred in Brazil and Japan, and they have proven 
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of some help, but still there is that range of radiation at which the 
only solution so far is a stem cell transplant. 

And that is the nature of the activities that are being pursued 
by our institution and many others who have developed subse-
quently around the world. And this is the obtaining of stem cells 
from the blood that is left in the placenta and the cord after the 
birth of children. This blood contains very high numbers of blood 
and immune system stem cells. We call them hematopoietic from 
the Greek word that means, ‘‘formation of blood.’’

These cells from the placenta are similar to the cells that are in 
the bone marrow and normally are responsible for the production 
of our blood cells and our immune system cells. 

And they can be used very effectively in transplantation for three 
very specific reasons that make them superior for this effort than 
the alternative sources of stem cells, which are coming from the 
bone marrow, either directly by surgical extraction from the bone 
marrow or indirectly by promoting these bone marrow cells to go 
into the circulation, into the blood of the donor and where they can 
be withdrawn with the proper technology today. 

But to come back to the stem cells of the cord blood, there are 
three major reasons why these cells are preferable, and they are 
particularly preferable in the situation of an emergency of the type 
of Chornobyl but hopefully we will never have to deal with a situa-
tion of that type again. 

The nature of things being what they are, this possibility cannot 
be discounted, and it is important to be aware of the existence of 
this resource which in our country has been solidified under the 
leadership of our chairman. Mr. Smith was the sponsor of legisla-
tion in the U.S. Government, which has gone into the law of the 
country, which establishes a mechanism for the formation of a na-
tional inventory of cord blood stem cells that will be stored frozen 
ready for use in either civilian or in the possibility of accident or 
event of this type. 

The three major advantages of this type of stem cells, first of all, 
is a logistic advantage. These cells are ready to use. All of their 
characteristics are stored in computers. It is easy and fast to make 
these cells available to patients within days. With the other 
sources, you have first to find the donors, and once you find the do-
nors you have to be able to bring them to a place where the cells 
can be extracted. None of this is necessary with cord blood. 

The second reason, a major reason, is that the new cells in the 
cord blood are immunologically less developed, less powerful, less 
potent for the rejection of tissue from other human beings. And it 
is understandable that they be so because they are in a biological 
situation where they are exposed to another human being, a dif-
ferent one, the mother, all the time. So they have to have some 
mechanism for adaptation to this conviviality, if you will, between 
the baby and the mother. 

And the third reason is that because of these lower immune reac-
tivity, these cells can be administered to patients that are not com-
pletely matched. So it is not necessary to achieve the very high de-
gree of matching that is necessary with bone marrow or peripheral 
[inaudible] collected stem cells to prevent the development of a 
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complication of transplantation, which is difficult in itself, and that 
can be lethal. 

So because of these advantages, cord blood provides a wonder-
fully effective potential release of life sentence to patients. 

I find that I need to mention some additional factors. Having the 
tools for achieving good results in the transplant is not enough. 
You have to actually be able to perform this transplant, and the 
number of victims that can accrue after an accident, even one of 
smaller scale than Chornobyl, can easily overwhelm our current 
ability in transplant centers around this country, which has more 
than any other country compared to the population. It’s still not 
enough. 

Even if all of the transplant centers were to be commandeered 
into the effort to treat patients from one such event, it would not 
be enough, and I think there is a big challenge for the medical es-
tablishment in this country and other developed countries to come 
to grips with what should be done nationally and internationally 
to take care of the aftermath of the situation of this type. 

Thank you very much. 
Mr. SMITH. Thank you, Dr. Rubinstein. Thank you so much. 
Ms. Ryan? 

KATHLEEN RYAN, EXECUTIVE DIRECTOR, USA, CHERNOBYL 
CHILDREN’S PROJECT INTERNATIONAL 

Ms. RYAN. Thank you, Mr. Chairman. 
Chernobyl Children’s Project International, a partnership be-

tween citizens of the United States and Ireland, has worked with 
Chornobyl survivors in Belarus for 15 years. We are a largely vol-
unteer organization. Professionals who give up vacations and raise 
their own funds to travel and donate their time are the backbone 
of our work. 

We’ve delivered over $70 million in humanitarian and medical 
aid, all of it privately funded. Working with NGOs, medical facili-
ties and citizens in Belarus, we provide life-saving children’s car-
diac surgeries, community care programs for disabled children and 
their families, nursing and therapeutic programs and training, offi-
cer homes and hospice services for the most seriously ill children. 

The Government of Belarus reports that it spends 10 to 20 per-
cent of its annual budget responding to the Chornobyl aftermath 
and estimates that the total cost of dealing with the disaster will 
be $235 billion. But economic statistics don’t begin to scratch the 
surface of how Chornobyl continues to affect the daily lives of fami-
lies in Belarus. 

I returned only days ago from the international Chornobyl con-
ference at the Palace of the Republic in Minsk. On day one, 25 
speakers in a row stepped forward with their statements. I’m proud 
to say that as the politicians and policymakers talked about 
Chornobyl, Chernobyl Children’s Project International volunteers 
were on the ground delivering $3.5 million of privately funded med-
ical and humanitarian aid to the most remote regions of Belarus, 
performing heart surgeries on children in Minsk and working with 
severely mentally and physically disabled children in southwest 
Belarus. 
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Leaving the conference to visit poor families in the concrete jun-
gles of the cities and the villages far from Minsk, I was once again 
struck by the contrast and how it is for words ringing in a grand 
hall to truly convey how Chornobyl continues to affect the lives of 
so many. 

Today, in Belarus, 20 percent of the territory is contaminated by 
radiation and cannot be occupied and farmed. One and a half mil-
lion people, 15 percent of the population, continue to live in con-
taminated zones. Over 420,000 of them are children. These are peo-
ple who grow and gather what they eat, who in rural areas heat 
their homes with contaminated heat and wood and have done so 
for two decades. Perhaps we can better appreciate these numbers 
by imagining that 45 million U.S. citizens had been exposed to ra-
diation every single day for 20 years. How would we respond? 

I submit my testimony without the authority of a doctor, histo-
rian, or scientist. I can only speak of the representative, one of a 
number of NGOs who worked hands on in Belarus and who have 
first-hand knowledge of the communities we serve. 

The link between the dramatic increases in thyroid cancer and 
Chornobyl has finally been widely acknowledged, but thyroid can-
cer is only one of many health problems we see in Chornobyl com-
munities. Our colleagues in Belarus and Ukraine observed in-
creases in non-thyroid cancers and birth defects, cardiac and im-
mune disorders, childhood diabetes and chronic respiratory and di-
gestive illnesses since 1986. 

I could go on, and Professor Marples has covered this point, but 
many experts fear that given the latency period, the worst is yet 
to come. 

Countless stories of terrible suffering and fear are behind these 
statistics which I quote not as a scientist but because they are con-
sistent with our observations on the ground. Are these health prob-
lems the result of radiation or of something else? Reputable sci-
entists and researchers disagree and so sharply that this in itself 
should make us stop and think and recognize that it will take time 
before we fully understand the effects of radiation on health. 

We must remain vigilant, keep our minds open to what we hear 
from the affected regions, continue research and not lose the impor-
tant opportunity to develop screening and early intervention pro-
grams that are so important. 

My organization isn’t in a position to debate or defend statistics; 
we have to stay focused on responding to what we see in the field. 
As we examine the continuing impact of Chornobyl, we have to 
think beyond how radiation affects human health. 

We’ve heard about the Chornobyl Forum report of the U.N. at 
this hearing, and we’re skeptical of the reassuring health findings 
announced in the media only because they’re in such sharp con-
trast to what we hear and see on the ground. At the same time, 
we welcome the report’s important analysis of the many social, 
medical, economic and environmental factors that contribute to suf-
fering in Chornobyl regions. 

Chornobyl released not only radiation but a series of events, such 
as massive relocations, that were closely followed by the immense 
social, economic and cultural changes of the collapse of the Soviet 
Union. When we work with Chornobyl survivors, we must address 
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all factors that affect the quality of life in the communities where 
we work, whether health, poverty, lack of opportunity or fear. 

I don’t agree with those who say that the worst public health 
issues emerging from Chornobyl are psychological, but we can’t ig-
nore this issue, and I can personally attest to the psychological im-
pact of Chornobyl in the communities I’ve visited, particularly 
among the thousands of dislocated families and those who live in 
contaminated territories. 

In hospitals and villages throughout Belarus, I’ve met women 
who are afraid to bear children or to breast feed and countless fam-
ilies who struggle not only with poverty but with alcohol addiction, 
chronic health problems, confusion about how to protect their 
health and despair for their children’s futures. 

In many villages and city apartments, it is the rule and not the 
exception to see extended families held together by an elderly 
grandmother or a single parent. Lack of the most basic community 
support services leads many families to abandon their children to 
orphanages. The rate has doubled since 1990. 

We believe that the most important programs we can support 
will be the ones that we develop in partnership with the commu-
nities we serve and that provide the hope and the means to keep 
families together to provide alternatives to institutionalization. 

The international community plays an important role in improv-
ing the health and living conditions of Chornobyl survivors. We ap-
plaud the World Bank’s recent approval of a $50 million loan to 
Belarus to provide an energy infrastructure to homes, schools, hos-
pitals and orphanages that now use ancient systems and burn con-
taminated heat and wood. I’ve personally visited dozens of village 
families raising children inside sooty, moldy, suffocating homes, 
and I’ve slept in cold, damp orphanages. 

This program and others like it are important because they will 
provide long-term improvements to quality of life and health. We 
need to support these programs but also recognize that Chornobyl 
survivors have immediate needs, and lives can be saved today 
through intervention, especially intervention with children and ex-
pectant mothers, early detection and programs such as UNICEF’s 
call for salt iodization in central and eastern Europe. 

At the same time, we need to invest in research to better under-
stand the effects of radiation on human health. 

After the 20th anniversary of Chornobyl has passed, Chernobyl 
Children’s Project International will continue our mission to pro-
vide long-term hope and to alleviate today’s suffering caused by 
Chornobyl. We are not alone in our response. The International 
Red Cross has screened over 600,000 children for early signs of 
thyroid cancer in Belarus and Ukraine. Last week, Chornobyl Chil-
dren’s Project International donated a mobile thyroid monitoring 
clinic to support their important work. Our cardiac program part-
ners, the International Children’s Heart Foundation, saves almost 
100 young lives a year in Belarus and thousands more all over the 
world while providing training for local physicians. 

Children of Chornobyl Relief and Development Fund is inter-
nationally recognized for their work with hospitals in Ukraine, and 
this week their airlift in partnership with the U.S. State Depart-
ment delivered over $2 million worth of vital medications and 
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health care equipment. This coming Friday, City Hope Inter-
national, also working with the State Department, will land a med-
ical airlift in Belarus containing $4.5 million in pharmaceutical and 
medical supplies. 

As we approach the 20th anniversary of Chornobyl, we cannot 
forget the people who survived this disaster, followed by a profound 
political, social and economic upheaval that was not of their mak-
ing. At the same time, we can’t forget the lessons of Chornobyl and 
how it reminds us of the delicate balance between technology, na-
ture and human life and the knowledge that our choices, whatever 
they may be, have a price. 

I know I speak for most Americans when I express the hope that 
our future energy decisions will place the highest priority on safety 
and security. 

Thank you. 
Mr. SMITH. Thank you so very much, and thank you for the ex-

traordinary work you’re doing on behalf of the children of the 
Chornobyl disaster. 

Let me ask, if I could, a couple of questions. 
First, to Dr. Rubinstein. To the best of your knowledge, has the 

Ukrainian or the Belarusian Government or anyone involved in the 
provision of health care to those who are suffering the aftermath 
of Chornobyl been provided cord blood stem cell transplantations? 

Dr. RUBINSTEIN. No, sir. I am unaware of any instances in which 
that has happened for the victims of the Chornobyl accident. How-
ever, one must recognize that the acute phase was very short and 
that now we are in a phase after the accident in which it is very 
difficult to attribute precisely a case of leukemia to either the after-
math or a case that would have developed spontaneously, which is 
one of the problems, I suppose, in the evaluation of the magnitude 
of the effect. 

Mr. SMITH. But if someone is suffering from leukemia, regardless 
of its genesis, it seems to me that if the provision of cord blood 
stem cell transplantation remains available, it might have a heal-
ing and curing effect upon them. 

I would note that there was a study commissioned by the U.S. 
Office of Naval Research that found that Ukrainian children in two 
of the surveys had twice the rate of acute lympholastic leukemia 
as children in areas that were spared Chornobyl’s fallout. Then 
there’s a Harvard Medical School study that found that children in 
Greece who were in utero at the time in Chornobyl actually then 
had twice the risk of developing leukemia. 

So it would seem that there is a spike of leukemia, at least you 
could infer that from this information. And I remember meeting, I 
think it was one of your patients, Stephen Sprague, who was late 
into his leukemia disease, who was cured with a transplant. 

Dr. RUBINSTEIN. Absolutely. In fact, I didn’t mean to introduce 
any doubt in the relationship between radiation exposure and the 
risk to develop leukemia. That has been established, I think, con-
clusively and definitively. There’s no question about it. 

The infrastructure that is necessary to do bone marrow trans-
plantation or cord transplantation is important, and the facilities 
in these regions exist but they are mostly circumscribe to large cit-
ies. As we have heard, many of the victims are outside. 
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And I regret that we have been still unable to develop procedures 
that are easy and fast and easily available. But the authorities in 
Ukraine have been active in investigating the possibility of estab-
lishing cord blood banks. This has happened. I’m not sure to what 
extent these have succeeded yet. 

Mr. SMITH. That’s something that we’ll look into as well, and I 
hope, Mr. Ambassador, you could work with us in trying to follow 
up on that. 

Mr. Marples, your number of 1.5 million residents of Belarus get-
ting medical assistance as a result of Chornobyl, could you elabo-
rate on that a bit? I mean, that is an astonishingly high number, 
and that is current day, today. 

Dr. MARPLES. Yes. Yes. That’s the current picture. It means a 
number of things. It doesn’t necessarily mean all these people are 
ill, but it does mean that they’re potentially at risk from various 
things. Most often these days the biggest danger from radiation is 
in the ground leaking contaminated products. And many of these 
regions are fairly remote. There are a number of large cities 
around, but most of them are fairly remote regions, and there’s 
often very little alternative to doing that. These people are not 
really wealthy enough to choose where they get their food. 

Mr. SMITH. Going back to Dr. Rubinstein, if I could just ask you, 
would the transfusion of one, two or more cord blood units into a 
radiation victim improve his or her chances of survival? 

Dr. RUBINSTEIN. That’s a remarkably astute question, Mr. Smith. 
It is one of the issues with cord blood and other sources of stem 
cells, but there is a dose relationship between the number of cells 
administered and the success of the treatment. 

With cord blood, because of the immunological features that we 
discussed earlier, it is possible to administer several units of cord 
blood at the same time so that we can in fact provide adults with 
a sufficient dose of cells. And this has been proven to improve the 
overall outcome of these transplants. There is data in our country 
in the treatment of leukemia that shows that providing several 
units at the same time enhanced the ability of the treatment to 
work for patients with leukemia, in particular acute leukemia. This 
is the type that most frequently follows from radiation exposure. 

Mr. SMITH. Let me just ask you, one of the arguments that we 
made in pushing our legislation was that in addition to the benefits 
derived from a cord blood transplantation for blood-related diseases 
and upwards of 67 other diseases as well that the potential to ab-
sorb potency exists for cord blood stem cells, that they can be 
coaxed into becoming just about anything in the body. Do you see 
this as holding any hope for some of these other victims? 

One of the things that I heard from our witnesses was that the 
latency period the worst may yet be coming, notwithstanding the 
soothing words or what this U.N. report seems to tamper down 
concerns, at least if you read it. That’s the sense I got, that there’s 
been more exaggeration than not and that the numbers are lower 
than we expected. But if there is a latency period that’s much 
longer, there could be many other radiologically induced diseases, 
cancers, that might be helped with a cord blood transplantation. 

Dr. RUBINSTEIN. Yes, Mr. Chairman. It is in fact true that cells 
have been developed in the laboratory from old blood stem cells but 



28

are not blood cells, and these include cells of the nerve tissue as 
well as bone, endocrine tissue, liver, skin and others. And so, con-
siderably, it will be possible to transfer these developments from 
the laboratory to the clinic in the very near future. Many institu-
tions in this country and abroad and in Europe, including the 
former Soviet Union countries, are investigating activity in this 
area, and it is being recognized at the moment as one of future 
utility. 

And we have heard in the testimony today that there is a signifi-
cant increase in the frequency of endocrine abnormalities in chil-
dren, particularly in these areas. And so this is one of the areas 
in which cord blood development may well help ourselves involved 
as a blood center in an effort in this area. We hope that perhaps 
this will come to fruition before the major onslaught of late com-
plications of the Chornobyl accident occur. 

Mr. SMITH. Let me ask the 90,000 figure cited by Greenpeace, 
how accurate do you believe that figure to be? Is it based on good 
science or how did they come to that conclusion? 

Dr. MARPLES. The Greenpeace report is largely based on sci-
entific findings from Ukraine. I mean, it’s a bit of a simplification 
because scientists from other republics were consulted, but I think 
most of those scientists were from Ukraine. And, therefore, it has 
a certain relevance, I think, to Ukraine rather than the other re-
publics. 

I thought the Greenpeace report was reasonably good. It wasn’t 
as comprehensive as the other reports, and my fear about it is that 
it may have been released simply to counter the other report, 
which sometimes means that the report is together rather quickly. 
And to be perfectly frank, that was my overall impression of the 
Greenpeace, that it was kind of thrown together a little bit with 
different reports from other people rather than a comprehensive 
picture. If you read it today, I presume you did, it is rather hard 
to follow. 

Whereas the Chornobyl Forum report was much better put to-
gether, but, as I mentioned, I felt that the conclusions that were 
released officially did not reflect the basis of the report. I think 
that’s fair to say, and I will be very surprised if the 100 scientists 
who worked on that report were very satisfied with what was said 
on their behalf. So, overall——

Mr. SMITH. Was it a U.N. type consensus document, do you 
think, where to get consensus more prominent statistics are under-
played? 

Dr. MARPLES. Well, I understand that some of the scientists 
working on the Chornobyl Forum report were certainly not in favor 
of atomic energy. Many of them were dissatisfied with the current 
state of research on Chornobyl health to date and that there was 
an effort, at least, to try and bring in other scientists and not come 
necessarily to a conclusion that everything is being exaggerated or 
everything is being underplayed but to come somewhere in the 
middle. 

It didn’t do that in terms of what we were told about the report, 
and that is why I think it’s so misleading to simply take those con-
clusions, like 4,000 dead or 4,000 long-term casualties, and, if I 
might, even the figure, incidentally, which is repeated ad nauseam, 
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31 initial deaths from Chornobyl is, in my opinion, nonsense. There 
is simply no way there were only 31 deaths from Chornobyl. What 
it means is 31 deaths reported from Chornobyl by the Soviet au-
thorities, and that figure even during the summer of 1986 when 
countless people were dying at the site never went up, not by a sin-
gle one. So it’s just an example of really where some problems lie. 

Mr. SMITH. Are you convinced that the containment effort is 
being carried in a prudent fashion? I mean, what are they doing 
with that debris? 

Dr. MARPLES. There are about 100 burial sites within the 
Chornobyl zone. I mean, the biggest real burial site is the reactor 
itself. This is often now low-level radioactive waste, and this is not 
a permanent solution for it, but no one is going to live in this zone, 
presumably, so, therefore, what else are they going to do with it? 
I really don’t know. 

Mr. SMITH. Well, I would just note parenthetically, we don’t 
know what we’re going to do with our own nuclear waste. 

Dr. MARPLES. Exactly. 
Mr. SMITH. And we have a fourth of all reactors. We have two 

in my own State of New Jersey and they store it onsite with no 
realistic expectation that you’ll come out and be ready any time 
soon to receive it. So I was just wondering what they did with it. 

Were you or any of you touched or how do you react to the seem-
ingly excessive weight—maybe that would be the wrong way of put-
ting it—given in the report about the psychological consequences of 
Chornobyl vis-a-vis the medical and physical? 

Dr. MARPLES. Well, I’ll give my answer, and then I’m sure that 
Kathy will want to add something on this. But my only feeling 
about the psychological impact is that it’s misdirected. In other 
words, of course there’s psychological impact on Chornobyl. The 
reason is really why are people so stressed out about this accident. 

And I would argue that the biggest problem with Chornobyl was 
the initial secrecy. That has caused nearly all the major medical 
problems that have arisen, it’s caused nearly all the major casual-
ties that arose aside from the initial fire when people tried to put 
out the graphite fire. And, therefore, I think that there’s going to 
have to be some more accurate account coming immediately with 
a major accident. You just simply cannot respond to an accident in 
this particular fashion. 

Mr. SMITH. Kathy? 
Ms. RYAN. I would agree with that, and I was also struck by 

some of what I thought was glib language in the media coverage 
of the report in discussions of how Chornobyl survivors needs to 
empower themselves and take back control of their lives. I think 
there are reasons why people are having these psychological issues, 
and they’re very real. I’ve seen it time and time again. 

In a lot of the Chornobyl-affected villages, people are very con-
fused about what their level of risk is. They simply don’t know. 
They heard different things from humanitarians that come in, re-
searchers that come in, filmmakers, media, whatever the case 
might be, and they’re quite confused. And they’ve heard guidelines 
about what they need to do to keep themselves safe, but they either 
don’t believe them or they’re confused; they hear conflicting things. 
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So I think it’s very understandable that there would be a psycho-
logical impact, and I don’t think that it’s so much an idea that we 
should urge them to get a better attitude about their situation but 
we need to come up with some solutions for them to help them feel 
better informed. 

Mr. SMITH. Are there any initiatives you might recommend for 
both Belarus and Ukraine to assist a mother who may be carrying 
a child, in the interest of affirming both, of protecting both mother 
and baby? Folic acid was one we talked about earlier to mitigate 
spina bifida. But just so that this information is not out there, 
which could lead to an abortion, which would take, obviously, the 
life of a baby, is there anything you might recommend to affirm 
them both and to help the mothers get through this? 

Ms. RYAN. I don’t know if there’s specific data on this—David 
might know—but I hear anecdotally all the time that abortion 
rates have gone up exponentially, and obviously that reflects the 
fear of bringing life into the world, and leads us to say there needs 
to be good maternal and childcare programs. The folic acid issues 
that you discussed, the UNICEF has made statements about the 
importance of iodizing salt, better information for expectant moth-
ers. All of those things would be very important. 

Mr. SMITH. With regards to the orphanages you mentioned grow-
ing in their usage, could you give us some details on that? Is it that 
the families are so sick they can’t take care of their kids or they’re 
stressed out and they’re just leaving their children or are they ac-
tually orphans where mother and dad are dead? 

Ms. RYAN. The issue in the growth of the number of children 
being put into orphanages has been highlighted by UNICEF in 
their plan to address the consequences of Chornobyl going forward 
in the three countries. And what I’ve observed is that a lot of—
they’re not orphans in the sense that both of their parents died. A 
lot of times in eastern Europe they were put into the orphanages 
for social reasons. They were either abandoned or the children were 
taken away from their homes because of a problem in the family. 

Mr. SMITH. Can you just tell us how well or poorly the coopera-
tion is with Belarus and perhaps with Ukraine as well, I mean, 
maybe compare the two? 

Ms. RYAN. OK. My organization doesn’t do any work in Ukraine, 
so I can’t speak for Ukraine. In the case of Belarus, we’ve been 
working in the country for 15 years, and so a very high priority for 
us has been to ensure that we have really good diplomatic rela-
tions, both inside the country at the central level. We also spend 
a lot of time in the local communities working with the local gov-
ernments. That takes a little bit more effort. 

And we also rely on our relationship with the Embassy of 
Belarus here in Washington, DC. When we have issues that come 
up, we call on them for help and they make telephone calls and 
help us out quite a bit. 

Dr. MARPLES. Well, I was just going to stress that you cannot 
really emphasize enough the differences between the governments 
that are dealing with Chornobyl. You said right at the beginning 
that it was a credit to Ukraine that they just had a democratic 
election. Belarus just had an election too, and it was anything but 
democratic. 
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And we have a government here that claims to be having one of 
the highest growth rates in the world and one of the brightest 
economies. If that’s the case, how come 20 percent of the country 
lives in dire poverty and can’t even get clean supplies or food? 
There’s a clear anomaly there. This is not a matter of not getting 
enough foreign aid, it’s a matter of not getting the proper aid from 
its own government, the people’s own government. 

So I think there is a real difference there, and the Ukrainian sit-
uation in that sense is much better than the one in Belarus. 

Mr. SMITH. I want to thank all three of you for your excellent 
testimonies today and more importantly for the great work you’re 
doing on behalf of the people who are at risk. And your testimonies 
will help our Commission, I think, do a better job. We’re certainly 
much more informed, as I leave here, so I want to thank you, and 
your extraordinary work is deeply appreciated. 

The hearing is adjourned. 
[Whereupon, at 3:55 p.m., the hearing was adjourned.]
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A P P E N D I C E S 

PREPARED STATEMENT OF HON. SAM BROWNBACK,
CHAIRMAN, COMMISSION ON SECURITY AND COOPERATION

IN EUROPE 
Twenty years ago this week, the world witnessed one the worst 

health and environmental disasters in history when reactor 4 at 
the Lenin nuclear power station near the town of Chornobyl in the 
Soviet Union exploded, spewing radioactive fallout into the atmos-
phere. The level of radiation released on that day was exponen-
tially greater than that released at Hiroshima or Nagasaki and the 
damage from Chornobyl extended far beyond the borders of the 
USSR to countries throughout Europe. 

Two decades later the international community continues to 
grapple with the myriad consequences stemming from the 
Chornobyl meltdown. These include health and environmental con-
cerns as well as political and economic questions. While the imme-
diate death toll was relatively low for a disaster of this magnitude, 
the ongoing cost in terms of human suffering is staggering. Thou-
sands of people were forced to abandon their homes, their posses-
sions, and their livelihoods. Vast swaths of prime farmland were 
contaminated, rendering the land useless to agriculture or even 
habitation. 

Although we still have a lot to learn from the experience of 
Chornobyl, one thing is clear: we need a mechanism for the timely 
sharing of information in the aftermath of such disasters. Many 
other questions also need to be explored. What could have been 
done differently to minimize the exposure of the population? How 
safe are the reactors, similar to those at Chornobyl that are still 
in operation, across the post-Soviet space today? 

Indeed, this disaster has led many throughout the world to reject 
nuclear power as an option despite its many benefits. These con-
cerns are underscored by the current energy situation we face and 
the overwhelming consensus that energy diversification and secu-
rity is a question we can no longer afford to ignore. Additionally, 
I am particularly interested in learning, from our distinguished 
panel of witnesses, more about the controversy surrounding the 
Chornobyl Forum report. I understand there are concerns with 
some of the findings in this report, especially those that deal with 
the projected number of casualties that may be directly related to 
radiation exposure from Chornobyl. I hope that our conversation 
today will shed some light on these complicated issues. 

Accidents can happen anywhere, but it was the pervasive culture 
of secrecy in the Soviet Union that magnified the tragedy of 
Chornobyl. Children in the now-abandoned town of Pripyat were 
allowed to play outside in the critical hours following the melt-
down, the annual May day parade in Kiev took place while reactor 
4 still smoldered, needlessly exposing thousands to harmful levels 
of radiation, and the world learned of the greatest nuclear disaster 
in history, not from the Soviet leadership, but from the workers of 
a Swedish nuclear power plant who had detected radioactive par-
ticles on their clothing that were not from their plant. Twenty 
years later, the Soviet Union is no more, Ukraine is a free and sov-
ereign nation, but the devastating legacy of Chornobyl lingers on. 
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On this sad anniversary, it is appropriate to honor those first re-
sponders who—without thought of their personal safety—rushed to 
the inferno engulfing reactor 4 to contain the blaze, the coalminers 
who franticly dug holes in the ground surrounding the reactor to 
pump coolant on the overheated core, the construction workers who 
labored round the clock to seal-off the site of the blast, the decon-
tamination crews, and all those involved in the massive evacuation 
and treatment of the injured and affected people of this monu-
mental catastrophe. Many of these heroes are no longer with us 
today and many of those who remain are still suffering the physical 
and mental effects of that tragic day in 1986. May their memory 
and legacy of selfless service to their fellow man give hope to those 
still suffering and inspire those who continue to work to mitigate 
the ongoing effects of Chornobyl. 

I would like to welcome our distinguished panel here today and 
I look forward to hearing your expert commentary on the lessons 
learned twenty years on and the challenges facing Ukraine, 
Belarus, Russia, and the international community in the years 
ahead.
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PREPARED STATEMENT OF HON. CHRISTOPHER H. SMITH,
CO-CHAIRMAN, COMMISSION ON SECURITY AND

COOPERATION IN EUROPE 

Ladies and Gentlemen, tomorrow, April 26th, marks the 20th an-
niversary of the world’s worst nuclear accident at the Chornobyl 
power plant in Ukraine. Compounding the disaster was that it took 
place under the veil of secrecy which was characteristic of the So-
viet Union. In the days and weeks following the accident, people 
were denied accurate information on the dangers of what had hap-
pened. 

This bitter legacy of Chornobyl continues to be felt twenty years 
later, and its consequences will remain for the people of the region 
and beyond for a long time to come. The health, social, environ-
mental, economic and political consequences of the disaster con-
tinue to have a profound impact on countries in the region, espe-
cially Ukraine and Belarus, which bore the brunt of the radioactive 
fallout. Although experts differ—sometimes sharply—on the extent 
and magnitude of the human costs of Chornobyl, there is no doubt 
that the physical and psychological welfare of millions in Ukraine, 
Belarus and western Russia, including nuclear clean-up workers, 
have been harmed. There is no question that continued assistance 
will be needed for the most vulnerable, including the children. We 
must never lose sight of the human toll of Chornobyl. 

Last year, I successfully included language in the State Depart-
ment Authorization Act to provide assistance to improve maternal 
and prenatal care, especially for the purpose of helping prevent 
birth defects and pregnancy complications. The monies would be for 
individuals in Belarus and Ukraine involved in the cleanup of the 
region affected by the Chornobyl disaster. While numerous studies 
have furthered our knowledge of Chornobyl’s consequences, there is 
still much we don’t know, including its long-term impact on human 
health and on the environment. There is a need for further study 
and action. For example, we need to make ensure that sufficient 
U.S. funding is targeted toward Chornobyl health studies and ef-
forts to prevent birth defects through the distribution of folic acid 
and better prenatal care. We need to be vigilant of the latent 
health effects that still are expected to emerge. 

The need for the international community’s involvement—both 
governments and non-governmental organizations—is still great, 
and it is important to remember that Chornobyl is not just a 
Ukrainian, Belarusian, or Russian problem. We all have a stake in 
dealing with this truly global disaster. An immediate, pressing pri-
ority—especially for Ukraine—is the completion of the Chornobyl 
Shelter Plan as well as other efforts to mitigate the consequences 
of the disaster. With the rapid deterioration of the sarcophagus 
covering the damaged reactor, we can ill afford another release of 
tons of radioactive dust into the environment. We need to do every-
thing possible to protect people and the environment from the large 
quantity of radioactive remains of the Chornobyl nuclear power 
plant even as we persist in our assistance to the victims. 

Although the international community, including the United 
States, has provided invaluable assistance in helping to mitigate 
Chornobyl’s devastating legacy, there is still much that remains to 
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be done. We cannot afford to close our eyes, or our hearts, to the 
problems. 

Among our witnesses today is the Director for the National Cord 
Blood Program of the New York Blood Center, Dr. Pablo Rubin-
stein. Members of this Commission are particularly interested in 
knowing what real cures and life-transforming treatments are 
being identified to address the immediately recognizable and latent 
diseases caused by high exposure to radiation. Having pioneered 
the field of public cord blood banking nearly 15 years ago, Dr. Ru-
binstein is on the cutting edge of offering hope and life and cures 
for an array of diseases once deemed terminal. 

As the prime sponsor of the Stem Cell Therapeutic and Research 
Act, H.R. 2520, signed into law by the President last December, I 
am proud that federal funding is now helping increase the number 
of high-quality cord blood units available to match and treat pa-
tients. Our goal is to expand the inventory such that matched stem 
cells will be available to treat more than 90 percent of patients. All 
cord blood banks participating in the inventory program will have 
the capacity to search for cord blood and bone marrow matches 
through a single access point. Essentially a nationwide stem cell 
transplantation system is currently being established. Considering 
the implications for the use of cord blood to combat the diseases 
caused by radiation exposure and the lessons we have learned from 
the Chornobyl disaster, perhaps there is more we can do to be bet-
ter prepared internationally should, God forbid, we are again faced 
with a similar accident or even a terrorist attack. As Dr. Rubin-
stein will testify, ‘‘Cord blood is especially, if not uniquely, suited 
to be used in the emergency treatment of subjects exposed to lethal 
doses of radiation.’’

Ladies and gentlemen, I am pleased to have with us this panel 
of distinguished witnesses. We look forward to hearing your testi-
mony.
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PREPARED STATEMENT OF HON. BENJAMIN L. CARDIN,
RANKING MEMBER, COMMISSION ON SECURITY AND
COOPERATION IN EUROPE 

Twenty years ago, the word Chornobyl entered our lexicon, and, 
more importantly, the world’s consciousness. That catastrophe, the 
largest nuclear accident in history, released hundreds of times the 
radiation of the Hiroshima and Nagasaki blasts. The consequences 
of Chornobyl on human health, the environment and on the social 
and economic fabric of the countries most affected have been pro-
found and have implications for generations to come. 

In marking the 20th anniversary of that tragedy, we remember 
all of its victims, including all of the emergency and recovery oper-
ation workers—the ‘‘liquidators’’—many of whom were also victim-
ized by a system steeped in secrecy. We remember that the acci-
dent has had an adverse impact on the lives and health of millions 
of men, women and children in the contaminated areas of Belarus 
and Ukraine as well as parts of Russia. While we remember the 
victims who have succumb, we must also commit ourselves to con-
tinue to provide help those people whose lives are—and will con-
tinue to be—impacted by Chornobyl. 

An important lesson from Chornobyl—one that remains relevant 
today—is the importance of transparency in governance. The na-
ture of the Soviet system did not lead to a humane or rational re-
sponse to the tragedy. Silence and obfuscation in the immediate 
aftermath of the accident perhaps manifested itself most starkly in 
the failure of the authorities to provide the population of sur-
rounding areas with timely warnings regarding the dangers posed 
by the massive fallout of radiation. The consequences of this se-
crecy remain with us to this day. They are a vivid reminder of the 
value of open democratic and accountable governments which re-
spect the human rights and dignity of the individual. Regrettably, 
some in the region prefer to cling to the past, failing to heed the 
lessons of Chornobyl. 

As Chairman of the OSCE Parliamentary Assembly’s Committee 
on Economic Affairs, Science, Technology and Environment, I am 
interested in exploring how the OSCE might play a positive role in 
alleviating the consequences of Chornobyl on the participating 
States that bore the brunt of the impact: Ukraine, Belarus and 
western Russia. I plan to raise this issue at our Committee session 
during our Annual Meeting in Brussels, and I am hopeful that the 
Committee will address this issue in its resolution that will be in-
corporated into the Brussels Declaration. 

The international community has helped in this effort, by in-
creasing the financial commitments to the Chornobyl Shelter Fund 
to $1 billion. I am encouraged by President Yushchenko’s recent 
statement that the construction of a new structure over the dam-
aged reactor will be completed in 2010, and heartened that the 
United States has made—and will continue to make—substantial 
contributions to this and other Chornobyl-related projects. 

I look forward to hearing from the witnesses today.
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PREPARED STATEMENT OF HON. HILLARY RODHAM CLINTON, 
COMMISSIONER, COMMISSION ON SECURITY AND COOPERA-
TION IN EUROPE 
Thank you, Mr. Chairman, for calling today’s hearing on the con-

sequences and responses to the Chornobyl nuclear disaster. 
Twenty years ago today, explosions at one of the reactors in 

Chornobyl resulted in the release of radioactive materials to areas 
in what is now the Ukraine, Belarus, and Russia. In both the im-
mediate aftermath of the accident and in the years following, hun-
dreds of thousands of people were exposed to extremely high doses 
of radiation, with over 100 deaths occurring in 1986 as a result of 
acute radiation sickness. The World Health Organization (WHO) 
reports that almost 300,000 individuals still live in areas contami-
nated by the disaster. 

However, it is only in the past few years that the true impact 
of the Chornobyl disaster has emerged. Radiation health experts 
tell us that most cancers that result from radiation exposure do not 
develop for decades. Already, we are seeing an increase in thyroid 
cancer among Chornobyl survivors—an increase attributable to the 
consumption of contaminated milk by children in the aftermath of 
the accident, many of whom had iodine deficiencies which made 
them more susceptible to the high levels of radioactive iodine re-
sulting from the explosion. The WHO estimates that about 9,000 
of the individuals exposed will die from Chornobyl-related cancers. 

In addition to the threat of cancer and other radiation-related 
conditions, many of the individuals in Chornobyl and the sur-
rounding cities faced significant mental health challenges, some of 
which have not yet been resolved, resulting from their evacuations 
following the accident, the uncertainty surrounding their physical 
health, and the stigma they faced when they were relocated to new 
communities. 

While I was First Lady, I had the opportunity to visit the 
Ukraine, and was impressed by the dedication of doctors and 
nurses in Belarus and Ukraine who were trying to keep affected 
children alive. I am proud to note that our government helped pro-
vide support for airlifts and other shipments of essential items to 
assist the hospitals treating families in the aftermath of this dis-
aster. Through our partnerships with nongovernmental organiza-
tions, we helped to set new standards for the post-Soviet medical 
system, with delivery of new technology, physician training pro-
grams and critically important hospital supplies. 

During the Clinton Administration, we also made significant 
gains in working with the government of the Ukraine, as well as 
the G–7, to help mitigate the environmental and social impacts of 
this disaster. Our government provided over $200 million to help 
ensure safe containment and closure of the Chornobyl site, and in-
crease safety at other nuclear facilities. We also worked to address 
the needs of displaced workers, helping them find other jobs and 
receive additional training. I believe that we must continue to help 
those impacted by this disaster, especially as long-term health im-
pacts appear. 

I appreciate the opportunity that today’s hearing presents to 
raise the issues of areas where Chornobyl continues to have an ef-
fect on all of us, and I look forward to working with my colleagues 
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on this Committee and the Administration to ensure that our gov-
ernment continue to be responsive to the needs of those who lived 
through this tragedy. Thank you.
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PREPARED STATEMENT OF DR. PABLO RUBINSTEIN, M.D., DI-
RECTOR, NATIONAL CORD BLOOD PROGRAM, NEW YORK 
BLOOD CENTER 
These comments are presented in the hope that they describe the 

possible roles of cord blood transplantation in the aftermath of 
Chernobyl-type accidents and other situations involving the release 
of large amounts of radiation. The consequent exposure of large 
numbers of people to radiation damage is a dreaded catastrophe, 
20 years after Chernobyl. 

I will focus specifically on the currently known functions of cord 
blood stem cells and their potential application to the treatment of 
victims of such catastrophes. 

INTRODUCTION 

It has long been known that ionizing radiation produces delete-
rious effects on organisms and cells. These effects have been well 
characterized and there has been considerable study of the clinical 
effects of chronic and acute exposure. Clearly, the type and dose of 
radiation and the rate at which it is absorbed by cells and tissues, 
are major variables. In acute exposures of the Chernobyl type, that 
also produce radioactive materials that continue to produce ion-
izing radiation in a more chronic way, the consequences have been 
characterized as either rapidly developing, called deterministic or 
stochastic, which develop slowly over many years. Additional dam-
age was produced by the context: the explosion of the reactor and 
the fire that ensued produced thermal burns on many of the vic-
tims who died in the first weeks after the explosion, which, to-
gether with burns due to high dose beta radiation complicated 
greatly the treatment of victims enduring acute radiation syn-
drome. A large body of experimental data in animal models dem-
onstrates that it is possible to rescue individuals exposed to lethal 
doses of radiation by restoring their bone marrow function with 
hematopoietic (blood-forming) stem cells. 

Until recently, the only source of stem cells for bone marrow res-
toration was bone marrow from related or unrelated, HLA-matched 
donors. Grafts could be obtained directly from the bone cavities 
where bone marrow grows or from peripheral blood by first ‘‘mobi-
lizing’’ the stem cells with growth factors. More recently, cord blood 
has proven to be a very good stem cell source for the restoration 
of bone marrow in the treatment of leukemia and other diseases 
and legislation has been signed into law for the support of a Na-
tional Cord Blood Program with a substantial inventory. 

THE ROLE OF HEMATOPOIETIC STEM CELL TRANSPLANTATION IN 
NUCLEAR EMERGENCIES 

Bone marrow aplasia, as a lethal consequence of exposure to 
large doses of radiation, originally prompted interest in bone mar-
row transplants more than fifty years ago. However, the role of 
hematopoietic stem cell transplantation in the care of victims has 
been questioned, although it is, still, the only hope for individuals 
whose own stem cells have been destroyed in nuclear attacks or ac-
cidents. The reason for questioning the efficacy of these transplants 
is the low yield of transplanted survivors in previous accidents, in-
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cluding Chernobyl, a result largely determined by logistic difficul-
ties: finding bone marrow donors opportunely, measuring accu-
rately the quality and quantity of the radiation received to deter-
mine the amount and type of radiation damage, and overcoming 
the burns and other direct damage, in the field. A group of 13 pa-
tients exposed to 3 4 Gy, received bone marrow transplants to com-
bat the radiation-induced bone marrow suppression but only two 
survived. Among engrafted survivors, apparent transplant rejection 
was encountered in several patients, suggesting that immune cells 
may have survived the high dose of radiation, despite their much 
reduced numbers in the blood. 

If the radiation dose received is sub-lethal (destroying only some 
fraction of the hematopoietic stem cells) patients should be recover-
able without transplantation, by using growth factors, as in the 
Brazilian accident (Butturini A, et al., Lancet 2(8609):471–475, 
1988). If, however, the amount of radiation received exceeded the 
maximum tolerated by tissues other than the marrow, such as the 
skin, gut, lung or nervous system, obviously, hematopoietic stem 
cell rescue would obviously not overcome other lethal lesions. The 
realm of hematopoietic rescue, therefore, lies in a range of radi-
ation doses between these two circumstances. 

The total-body irradiation absorbed by individual victims of nu-
clear explosions and accidents is not likely to be homogeneous and 
risk levels based on dose calculations are, therefore, treacherous. 
An example of the difficulties in estimating the radiation received 
was described for Patient A after the 1999 accident at Tokai-mura 
(T. Ishii, et al, J Radiat Res (Tokyo) 42 Suppl:S167–182). 

In addition, damage to different tissues and organs may be addi-
tive to some extent and radiation in these cases is often accom-
panied by thermal burns and traumatisms that increase overall 
morbidity and mortality. There is consensus, however, in that the 
blood and immune system are the tissues most easily damaged be-
yond possible spontaneous repair because of the high radio-sensi-
tivity of the hematopoietic stem cells. Hence, stem cell rescue will 
be necessary and will succeed in some patients. In others, stem cell 
transplants may be performed although conceivably, they might 
have recovered with just hematopoietic growth factors. Thus, for 
example, in the 1988 Brazilian accident, eight patients developed 
marrow aplasia after a cesium-137 exposure and were treated with 
recombinant GM–CSF. Four of seven evaluable cases survived. It 
is an open question whether the other three would have had a 
chance if cord blood had been available and all had been trans-
planted. 

The use of both, allogeneic cells and growth factors, in the same 
patient is an obvious possibility of bypassing uncertainty as to the 
marrow lethality of the dose. This approach was tried on one of the 
three victims of the Tokai-maru accident in October, 2000, who 
lacked matched bone marrow donors either related or unrelated 
and was transplanted with DRB1-mismatched cord blood 
(Nagayama H, et al., Bone Marrow Transplant 29:197–204, 2002). 
Donor neutrophils and platelets appeared rapidly in the blood 
(engraftment) and the patient did not experience GvHD, but 
autologous recovery followed promptly the termination of GvHD 
prophylaxis with steroids plus cyclosporine. The patient lived for 
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210 days and succumbed to infection, attributed to severe 
immunologic impairment despite, or perhaps because of, autologous 
recovery with the progeny of heavily irradiated lymphocytes. The 
other two patients that suffered acute radiation syndrome, died 
shortly thereafter, one despite a bone marrow transplant. 

ADVANTAGES OF CORD BLOOD AS A STEM CELL SOURCE 

These advantages include: 

LOGISTICS: 

a) Cord blood grafts reduce very substantially the waiting time 
between the start of a search and the availability of a graft, an im-
portant issue for acute leukemia and some inherited diseases and 
an even more important one in the response to a terrorist action 
or accident. Cord blood can be routinely released for transplan-
tation within 1–2 weeks, within 24 hours in an emergency. 

b) Banked cord blood is free of attrition, in contrast to volunteer 
donors who sometimes cannot be located or may be unwilling or 
unable to donate when needed. 

INFECTIOUS DISEASE RISK: 

Cord blood grafts reduce exposure of recipients to latent common 
viral infections in the donor that can have severe consequences for 
immuno-suppressed patients, as is the case of transplant recipi-
ents. These infections are, principally, CMV and EBV. CMV has a 
prevalence among neonatal donors well below 0.5%, compared with 
50–60% in US adults, while EBV is almost always negative in 
newborns and its prevalence in US adults is also above 50%. 

IMMUNOLOGICAL: 

For reasons still not completely understood, immune cells in cord 
blood are much less likely to produce the severe forms of acute 
Graft vs. Host Disease, a potentially lethal complication of stem 
cell transplantation. As a consequence, the recipients of cord blood 
grafts may receive partially mismatched grafts without a remark-
able increase in the incidence of this complication of adult-donor 
transplants. Freedom from severe Graft vs. Host Disease allows us 
to provide partly mismatched grafts to a much larger fraction of po-
tential recipients. This advantage is particularly important for 
members of ethnic minorities, whose spectrum of HLA types is dif-
ferent from that of Caucasoid donors, and whose frequency among 
potential donors is, per force, lower (minority). 

CORD BLOOD STEM CELL USE IN TRANSPLANTATION 

Because of the lower post-transplant morbidity and mortality 
from GvHD, clinicians can perform transplants with HLA-mis-
matched cord blood units that would be undoable with similarly 
mismatched grafts of bone marrow or mobilized peripheral blood 
stem cells. Cord blood, therefore, is becoming more widely accepted 
as a source of hematopoietic stem cells for transplantation. World-
wide some 7,000 to 8,000 cord blood transplants have been accom-
plished. For the past 2–3 years, about half of transplants in U.S. 
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children have used cord blood. Acceptance for adult patients is also 
becoming more widespread, especially with the success of double 
unit transplant protocols. Last year 45% of CBUs provided by the 
New York Blood Center’s National Cord Blood Program went to 
teenagers and adults. Ethnic minority patients have especially ben-
efited from cord blood: while 12% of the US population, for exam-
ple, is African-American, 19% of US patients given New York Blood 
Center NCBP cord blood units have been African-American, com-
paring to only 6% of patients who succeeded in finding an unre-
lated donor through the National Marrow Donor Program (NMDP) 
(Source: GAO Report, October, 2002). 

THE QUANTITY OF STEM CELLS IN CORD BLOOD COLLECTIONS 

One of the characteristics of cord blood collections is the lower 
total cell content than in typical bone marrow collections, which is 
balanced in part by a more rapid proliferation of hematopoietic pre-
cursors (colony-forming cells). We have defined the cell doses (num-
bers of total nucleated cells (TNC) per kilogram of patient’s weight 
required to support reasonably fast engraftment as 2.5 x 107/Kg or 
more. Since the cellular content of individual cord blood units is 
fixed at the time of collection, the cell dose is part of the criteria 
for cord blood matching, as well as the HLA match. Consequently, 
fewer cord blood units are dose-matched to adult patients than to 
children, explaining the relatively small number of adults given 
cord blood transplants to date. Double unit transplants, and pos-
sibly protocols to expand the number of cells, seem to be over-
coming this limitation for adults. 

CORD BLOOD USE IN ADULTS 

Because of the reduced cell doses for heavier patients, fewer 
transplants have been performed in adults and these data are less 
abundant than for children. Cord blood grafts from the New York 
Blood Center’s NCBP have been given to more than 800 teenagers 
and adults, however. In Japan, cord blood is being used in more 
than half of all hematopoietic stem cell transplants in adults. While 
survival post-transplant is generally lower for adults than for chil-
dren, it is similar to that of unrelated bone marrow transplants to 
adults with comparable risk factors. A recent series of papers in 
the New England Journal of Medicine (November 25, 2004) re-
ported achieving comparable survivals for recipients of cord blood 
or bone marrow from unrelated donors. Moreover, the use of sev-
eral grafts simultaneously provides aggregate cell doses in the ef-
fective range for adults. 

Obviously, transplantation data on patients previously treated 
with various drugs for leukemia and other diseases cannot be free-
ly extrapolated to the situation of victims, who, although probably 
healthy at the time of the exposure, might have sustained addi-
tional injury in the form of trauma and thermal burns and would 
be transplanted in very abnormal conditions. Some patients may 
also have received very high radiation doses, lethal for other tis-
sues and organs and will die for that reason despite the transplant. 
On the other hand, cord blood grafts may rescue some of the vic-
tims and provide temporary support for some patients to survive 
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the period of acute marrow aplasia without incurring much risk 
from graft-vs-host disease. This could give the patient’s own re-
maining stem cells time to recover and replace the graft with the 
additional help of growth factors, as in patients whose conditioning 
regimens may have been insufficient. 

VICTIMS AND GRAFTS 

To conclude, the actual number of victims of depends on the type 
and magnitude of the radioactive release and the population den-
sity at the site of the explosion and its environs. It is estimated 
that a ‘‘small’’ nuclear bomb (≈ 1 kiloton) exploding in a city like 
New York, Boston or Washington would produce some 30,000 vic-
tims. The number of irradiated persons, the level of their exposure 
and additional damage by the mechanical and thermal effects of 
the explosion would determine the number of grafts that would 
need to be available in order to provide appropriately matched cord 
blood stem cells for the victims that may benefit. In the case of ac-
cidents or attacks on power plants, the numbers are probably much 
smaller but potentially could challenge the nation’s ability to treat 
victims appropriately. As opposed to surgically extracted bone mar-
row, cord blood units are donated without incurring risk and can 
be transplanted in a few days despite the presence of mismatches. 

Because many victims are likely to be adults, current NCBP cri-
teria require higher minimal cell doses for retention, to increase 
the range of recipient weights who can effectively use these trans-
plants. Furthermore, new strategies for transplant management, 
including the use of multiple grafts in one transplant, raise con-
fidence that cord blood could soon be at least as effective as bone 
marrow grafts for patients of all ages and sizes. Thus, a potentially 
large number of victims could be given access to a life-saving cord 
blood transplant and have a significant chance of survival. 

In the event of an attack or accident, no other form of bone mar-
row rescue could possibly be mobilized opportunely enough to save 
many of the victims of radiation induced bone marrow failure: cord 
blood is especially, if not uniquely, suited to be used in the emer-
gency treatment of subjects exposed to lethal doses of radiation (or 
to chemical agents that can similarly destroy the marrow’s cells). 

A fundamentally important aspect of any stem-cell including ra-
diation preparedness plan is that, since cord blood transplants are 
being used increasingly to treat people with malignant and heredi-
tary diseases, expansion of the existing inventory not only en-
hances preparedness, but the expansion would serve current and 
future medical needs as well. Thus the public investment needed 
for strengthening the National repositories will benefit the public 
whether or not the emergency materializes.

Æ
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