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What | thought for
Fukushima Nuclear Plant Accident

1. Two victims at JCO accident
Severe marrow damage—allo-transplant rescue
(CBT and MRD)—MOF(skin, gut====)

2. How about workers in reproductive age or sperm
preservation?

3. Autologous stem cell collection
cost, benefit: may not save all victims
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72 year-old veteran engineer proposes that
workers should not be younger generation but
older >60 years n Fukushima NP
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400 >60 years old men are registered and in education
program now for a month to start to work in September.

They made informed consent manual for auto stem cell
collection. Masahiro Tanaka, MD
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How do we treat ?
when you see severe radiation injured victims

1. Life-threatening marrow failure is inevitable.
Emergency TX with antibiotics, transfusion, G-CSF
Allogeneic transplant is considered according to

treatment response

2. Gut, skin, lung and systemic injuries are big issues and
would be a big barrier for successful allogeneic

transplant.

3. GVHD itself and profound immune suppression
following allogeneic transplant interfere with other organ

recovery.

4. If we have autologous stem cell??
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Which do you choose for HSCT
For Acute Severe Radiation Injury?

Allogeneic stem cell ?
Autologous stem cell ?

(G-CSF 14 days only)
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Advantages of autologous stem cell

Autologous PBSC transplantation does not cause GVHD,
which further exacerbates gut and skin injury mediated by
radiation exposure

. lit does not require immunosuppressants, which make

radiation victims more susceptible to severe infections

. PBSCs can induce more rapid haemopoietic recovery than

can G-CSF support alone

. they are easy to store by cryopreservation
. the short-term and long-term safety of PBSC-collecting

procedure has been confirmed in a large number of healthy
donors for patients with haematological cancers

. long-term autologous PBSC banking might also have a

therapeutic role for possible leukemia in future
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Medical Management of the Acute Radiation Syndrome:
Recommendations of the Strategic National Stockpile

Radiation Working Group

Jamie K. Waselenko, MD; Thomas J. MacVittie, PhD; William F. Blakely, PhD; Nicki Pesik, MD; Albert L. Wiley, MD, PhD;
William E. Dickerson, MD; Horace Tsu, MD; Dennis L. Confer, MD; C. Norman Coleman, MD: Thomas Seed, PhD;

Patrick Lowry, MD; James O. Armitage, MD; and Nicholas Dainiak, MD

Ann Intern Med. 2004:140:1037-1051. ‘
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Table 1. Phases of Radiation Injury*

Dose Range, Gy

0.5-1.0
1.0-2.0
2.0-35
3.5-55
5.5-7.5
7.5-10.0
10.0-20.0

20.0-30.0

Prodrome

Mild

Mild to moderate
Moderate

Severe

Severe

Severe

Severe

Severe

Manifestation of lllness

Slight decrease in blood cell counts

Early signs of bone marrow damage

Moderate to severe bone marrow damage

Severe bone marrow damage; slight Gl damage

Pancytopenia and moderate Gl damage

Marked Gl and bone marrow damage, hypotension

Severe Gl damage, pneumonitis, altered mental
status, cognitive dysfunction

Cerebrovascular collapse, fever, shock

Prognosis (without Therapy)

Almost certain survival

Highly probable survival (=90% of victims)
Probable survival

Death within 3.5-6 wk (50% of victims)
Death probable within 2-3 wk

Death probable within 1-2.5 wk

Death certain within 5-12 d

Death certain within 2-5 d
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Table 7. Guidelines for Treatment of Radiologic Victims*
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Variable

Healthy person, no other injuries

Multiple injuries or burns

Healthy person, no other injuries

Multiple injuries or burns

Small-volume scenario (=100 casualties)

Mass casualty scenario (>100 casualties)

Proposed Radiation Dose
Range for Treatment
with Cytokines

Proposed Radiation Dose
Range for Treatment
with Antibioticst

Proposed Radiation Dose
Range for Referral for SCT
Consideration

3-10+

2-6%

3-7%

2-6|

Gy

2-10%

2-6§

2-7%8

2-6§]|

7-10 for allogeneic SCT; 4-10
if previous autograft stored
or syngeneic donor available

NA

7-10 for allogeneic SCT||; 4-10
if previous autograft stored
or syngeneic donor available|

NA

* Consensus guidance for treatment is based on threshold whole-body or significant partial-body exposure doses. Events due to a detonation of a radiologic dispersal device
resulting in =100 casualties and those due to detonation of an improvised nuclear device resulting in =100 casualties have been considered. These guidelines are intended
to supplement (and not substitute for) clinical findings based on examination of the patient. NA = not applicable; SCT = stem-cell transplantation.

T Prophylactic antibiotics include a ﬂuoroqzuinolone_. acyclovir (if patient is seropositive for herpes simplex virus or has a medical history of this virus), and fluconazole when

absolute neutrophil count is <<0.500 X 107 cells/L.

¥ Consider initiating therapy at lower exposure dose in nonadolescent children and elderly persons. Initiate treatment with granulocyte colony-stimulating factor or
granulocyte-macrophage colony-stimulating factor in victims who develop an absolute neutrophil count <0.500 X 10° cells/L and are not already receiving colony-

stimulating factor.

§ Absolute neutrophil count <<0.500 % 10” cells/L. Antibiotic therapy should be continued until neutrophil recovery has occurred. Follow Infectious Diseases Society of
America guidelines (59) for febrile neutropenia if fever develops while the patient is taking prophylactic medication.

|| If resources are available.

In the unusual circumstance that a syngeneic donor may be
available or previously harvested autologous marrow is
available, a stem-cell infusion may be considered in pa-

tients with exposures exceeding 4 Gy (Table 7).
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Limitations of autologous stem cell

. Autologous stem cells can rescue marrow failure only,
but not other tissues

. There are adverse events for healthy individuals by
administration of mobilising agents and apheresis
procedures

. medical costs
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Myelodysplastic syndrome (MDS)
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Human Leukocyte Antigen (HLA)
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HLA Family Tree
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GVHD : Graft versus Host Disease

GVL: Graft versus Leukemia
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Autologous Peripheral Blood Stem Cell Transplantation



Tokyo SCT Consortium ~ Toranomon Hospital ~
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Tokyo SCT Consortium ~ Toranomon Hospital ~

Conditioning Regimen for AML

-12 -1 -10 9 -8 -7 -6 -5 4 -3 -2 -1 0

rhG-CSF 4
.

(5-10-20png/kg)

Ara-C

(100 mg/m?)

Ara-C "
oian 0000

yE-16, 00

PBSCT v
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Autologous PBSCT for AML in CR1

FBMTG
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Months after autologous PBSCT



Autologous stem cell collection
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Plerixafor(n=147)
95 (64.6)

27 (18.4)
24 (16.3)
8 (5.4)

12 (8.2)
30 (20.4)

14 (9.5)

8 (5.4)
11 (7.5)

F. DiPersio et al, BLOOD, 4 JUNE 2009 VOLUME 113, NUMBER 23

Placebo(n=151)
67 (44.4)

8 (5.3)

11 (7.3)
5(3.3)
5(3.3)

12 (7.9)

13 (8.6)
11 (7.3)



Adverse events among 2408 unrelated donors of peripheral blood stem cells:
results of a prospective trial from the National Marrow Donor Program

Michael A. Pulsipher,! Pintip Chitphakdithai,? John P. Miller,? Brent R. Logan,* Roberta J. King,? J. Douglas Rizzo,*
Susan F. Leitman,® Paolo Anderlini,® Michael D. Haagenson,? Seira Kurian,” John P. Klein,* Mary M. Horowitz,* and

Dennis L. Confer®

"University of Utah School of Medicine, Primary Children's Hospital, Salt Lake City; 2Center for International Blood and Marrow Transplant Research (CIBMTR]),
Minneapolis, MN; *National Marrow Donor Program, Minneapolis, MN; *CIBMTR, Medical College of Wisconsin, Milwaukee; SClinical Center, National Institutes
of Health, Bethesda, MD; ®University of Texas M. D. Anderson Cancer Center, Houston; and "Los Angeles County Department of Public Health, CA
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In conclusion, PBSC collectlon In unre-
lated donors Is generally safe, but nearly
all donors wlll experlence bone paln, 1 In
4 will have significant headache, nausea,
or cltrate toxIclty, and a small percentage
will experlence serlous shori-term ad-
verse events. In additlon, women and
larger donors are at higher risk for donatlon-
related AEs. (Blood. 2009;113:3604-3611)

Table 5. Unexpected serious adverse events of unrelated PBSC
donors facilitated by the NMDP, 1999-2004

Event

Mausea, vomiting, headache (requiring hospitalization)
Bleeding

Thrombocytopenia

Citrate toxicity

Severe chest pain

Severe back pain

Other: viral illness

- e ML) B = | 3

PBSC indicates peripheral blood stem cell; and NMDP, Mational Marrow Donor
Program.
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The Nuclear Safety Commission of Japan
2011/3/25

There is no need to collect and store autologous stem cells
1. physical and psychological burden for nuclear workers

2. N0 consensus among international authoritative bodies,
and no sufficient agreement among the Japanese public
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G-CSF sensitization

. G-CSF stimulation of HSC followed by radiation
exposure increase the risk of leukemia development

. G-CSF stimulation of HSC followed by radiation
Increase the level of bone marrow suppression

G-CSF half life: 5.5 hr

Science Council of Japan still raises these
ISsues as a reason not to do stem cell collection

SHEREEFEE R/ =(2011/6/30)
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Stillbirths

onling First

Argund 2.6 million stillbirths {the death of a baby at 28
weeks' gestation or more) cccur each year. althowgh
8% of these deaths take place in low-income and
middle-income countries, stillbirths also continue to
affect wealthier nations, with around 1 in every 300
babies stillbom in high-income countries. The Sefjes
highlights the rates and causes of stillbirth globally,
explores cost-effective interventions o prevent
stillbirths {as well as maternal and neanatal deaths),
and sets key actions to halve stillbirth rates by 2020.

Thiz week in Medicine

Selected Online First articles from The Lancet jownals ahead of print publication.

Safety of nuclear workers in Japan

Tanimoto and colleagues emphasize the need to prepare medical
care providers to respond to cases of high radiation exposure at
the Fukuszhima Daiichi nuclear power plant..

Correspondence The Lancet (online April 15)

P

lsomiazid preventive therapy and HIV infection

samandari and colleagues: aimed to assess the effectivensss of 6-
manth versus 38-month isoniazid preventive treatment for
tuberculosis in adults with HIV infection in Botswana.

Article The Lancet (online April 13)

Full vext | POF

g SENTI-ENDO

A prospective study assessing the detection rabe and diagnostic
accuracy of sentinel-node biopsy in early stage endometrial
CANCET.

Artiole The Lancet Oncology (online April 1Z)
Full text | POF

I:i Find us on Facebook & Follow us on Twitter

Announcements

Ihe Lancet igurnals: now checking for plagiarism,
and text recycling.

Call for papers: Japan and respiratory medicine.

Clinical Picture of the Fortnight

& B&-year-old woman with
radio-iodine resistant
follicular thyroid carcinoma
presented to us with
progressive metastatic
disease im her lungs, brain,
and skull. she had no
symiptoms apart from a
painful cranial bulge.

Letter to the Editor

“we believe that a large proportion of the huge
global burden of stillbirths is potentially
preventable, and through the collaboration of
global partners this can be realized.”

view full letter

Global Health Tv
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Editorial I

Japan’s nuclear crisis

the plant. In a letter to The Lancet, Japanese doctors called
for collection of peripheral-blood stem cells from workers,
to allow access to autologous transplant in the event of
major accidental radiation exposure.

Keita lijima/ AP/P ress Association Images

Published Online

April 26, 2011
DOI:10.1016/51470-
2045(11)70100-0

www.thelancet.com/oncology Published online April 26, 2011 DO0I:10.1016/51470-2045(11)70100-0
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Reply to the letter of Dr. Gale RP (11TL2964)
Stem cell banking for workers at the Fukushima Daiichi nuclear power plant
*Tetsuya Tamimoto, Koichiro Yuj, Naoyuki Uchida,

Mwako Hosoda, Yuko Kodama, Takanon Teshima,
Shuichi Tamiguchi, on behalf of Taniguchi Project

Robert Peter Gale and colleagues insist that our proposal to collect and
store autologous penpheral blood stem cells (PBSCs) from nuclear workers at the
Fukushima Daiichi nuclear power plant is inappropriate.  Their assertion is similar
to the objections coming from the Japanese government, Ministry of Health, Labour
and Welfare, the Nuclear Safety Commission and the Science Council of Japan.
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25 years after Chernobyl: lessons for Japan?

Sadly, the ongoing events in Japan might offer another
opportunity to study the cancer consequences of accidents
at nuclear power plants. Although Japan is facing many
challenges in the aftermath of three simultaneously
occurring disasters, the country’s long history in
epidemiological research of radiation might place it
in a better position to study the consequences of the
nuclear power plant accident and to implement research
investigations in a shorter timeframe than can other
countries with less experience. Unlike the former Soviet
Union, Japan is a more open society and did not attempt

to hide the radiation release from its citizens. Japan is

also a politically and economically stable society. Major
challenges in doing valid research after the Chernobyl
accident were associated with the political instability
after the collapse of the former Soviet Union in 1991 and
with the scarcity of funding from the new independent
countries that were most affected by the accident.
However, in_Japan, the political, economical, and

scientific environment should allow for comprehensive

investigations of the health consequences of a_major

accident at a nuclear power plant. Findings from such

studies should be useful in informing the public about
expectations of these health effects, and should guide
public health officials in implementing an effective
medical response.

CO m m e n t . www.thelancet.com/oncology
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The vital issue is ...

Save all who are potentially rescued.
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Table 2. Grading System for Response of Neurovascular, Gastrointestinal, and Cutaneous Systems*

Save Fukushima 50

Symptom

Neurovascular system
Nausea
Vomiting

Anorexia

Fatigue syndrome
Temperature, °C
Headache
Hypotension

Neurologic deficitst
Cognitive deficitst

Gastrointestinal system
Diarrhea
Frequency, stools/d
Consistency
Bleeding
Abdominal cramps or pain

Cutaneous system
Erythema§

Sensation or itching
Swelling or edema
Blistering
Desquamation
Ulcer or necrosis
Hair loss
Onycholysis

Degree 1

Mild
Occasional (once per day)

Able to eat

Able to work

<38

Minimal

Heart rate =100 beats/min;
blood pressure =100/170
mm Hg

Barely detectable

Minor loss

2-3
Bulky
Occult
Minimal

Minimal, transient

Pruritus

Present, asymptomatic
Rare, sterile fluid
Absent

Epidermal only
Thinning, not striking
Absent

Degree 2

Moderate

Intermittent (2-5 times per
day)

Intake decreased

Impaired work ability

3840

Moderate

Blood pressure <100/70
mm Hg

Easily detectable

Moderate loss

1-6

Loose
Intermittent
Moderate

Moderate (<10% body
surface area)

Slight and intermittent pain

Symptomatic, tension

Rare, hemorrhage

Patchy dry

Dermal

Patchy, visible

Partial

Degree 3

Intense

Persistent (6-10 times per
day)

Intake minimal

Needs assistance for ADLs

=40 for <24 h

Intense

Blood pressure <<90/60 mm
Hg; transient

Prominent

Major impairment

7-9
Loose
Persistent
Intense

Marked (10%—40% body
surface area)

Moderate and persistent pain

Secondary dysfunction

Bullae, sterile fluid

Patchy moist

Subcutaneous

Complete, reversible

Partial

Degree 4

Excruciating

Refractory (=10 times per
day)

Parenteral nutrition

Cannot perform ADLs

=40 for =24 h

Excruciating

Blood pressure <<80/? mm Hg;
persistent

Life-threatening, loss of
CONsciousness
Complete impairment

=10

Watery

Persistent with large amount
Excruciating

Severe (=40% body surface
area)

Severe and persistent pain

Total dysfunction

Bullae, hemorrhage

Confluent moist

Muscle or bone involvement

Complete, irreversible

Complete

* Modified from Fliedner TM, Friesecke I, Beyrer K (39). ADL = activity of daily living,
T Reflex status (including corneal reflexes), papilledema, seizures, ataxia, and other motor signs or sensory signs.
% Impaired memory, reasoning, or judgment.
§ The extent of involvement is decisive and should be documented for all skin changes.
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Table 7. Guidelines for Treatment of Radiologic Victims*

Guidelines for Treatment of Radiologic Victims.

~Save Fukushima 50

Variable

Multiple injuries or burns

Multiple injuries or burns

Small-volume scenario (=100 casualties)
Healthy person, no other injuries

Mass casualty scenario (>100 casualties)

Healthy person, no other injuries

Proposed Radiation Dose
Range for Treatment
with Cytokines

Proposed Radiation Dose
Range for Treatment
with Antibioticst

Proposed Radiation Dose
Range for Referral for SCT
Consideration

3-10% 2-108 7-10 for allogeneic SCT; 4-10
if previous autograft stored
or syngeneic donor available

2-6% 2-6§

3-7% 2-7§ 7-10 for allogeneic SCT]|; 4-10
if previous autograft stored
or syngeneic donor available|

2-6| 2-6§||

* Consensus guidance for treatment is based on threshold whole-body or significant partial-body exposure doses. Events due to a detonation of a radiologic dispersal device
resulting in =100 casualties and those due to detonation of an improvised nuclear device resulting in =100 casualties have been considered. These guidelines are intended
to supplement (and not substitute for) clinical findings based on examination of the patient. NA = not applicable; SCT = stem-cell transplantation.

T Prophylactic antibiotics include a fluoroquinolone, acyclovir (if patient is seropositive for herpes simplex virus or has a medical history of this virus), and fluconazole when

absolute neutrophil count is <0.500 X 107 cells/L.

¥ Consider initiating therapy at lower exposure dose in nonadolescent children and elderly persons. Initiate treatment with granulocyte colony-stimulating factor or
granulocyte-macrophage colony-stimulating factor in victims who develop an absolute neutrophil count <0.500 X 107 cells/L and are not already receiving colony-

stimulating factor.

§ Absolute neutrophil count <0.500 X 107 cells/L. Antibiotic therapy should be continued until neutrophil recovery has occurred. Follow Infectious Diseases Society of
America guidelines (59) for febrile neutropenia if fever develops while the patient is taking prophylactic medication.

|| If resources are available.

Waselenko J K et al. Ann Intern Med 2004;140:1037-1051

©2004 by American College of Physicians

Annals of Internal Medicine
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C: 114
JERE; X{F (5)
MEMER%E (3)
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(N Engl J Med 1989; 321:205-212)
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REVIEW ARTICLE

This article (10.1056/NEJMrall03676) was
published on April 20, 2011, at NEJM.org.

CURRENT CONCEPTS

Short-Term and Long-Term Health Risks
of Nuclear-Power-Plant Accidents

John P. Christodouleas, M.D., M.P.H., Robert D. Forrest, C.H.P.,
Christopher G. Ainsley, Ph.D., Zelig Tochner, M.D.,
Stephen M. Hahn, M.D., and Eli Glatstein, M.D.

mount. Strategies include management of infec-
tions with antibiotics and antiviral and antifun-
gal agents, the use of hematopoietic growth
factors, and possibly bone marrow transplanta-
tion.2° The use of bone marrow transplantation
Is controversial, since outcomes after radiation
accidents have been poor. After Chernobyl, only
2 of the 13 patients who underwent bone mar-
row transplantation survived long term. Among
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Ann Intern Med. 2004;140:1037-1051.
”Medical Management of the Acute Radiation Syndrome:
Recommendations of the Strategic National Stockpile
Radiation Working Group”
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