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Fig. 1. Outcome  of treatment for visceral varicella zoster virus
infection after allogeneic hematopoietic ster cell transplant. Treat-
ment with intravenous acyclovir was started before the appearance of
eruptions in 3 of the 18 patients who had vesicular eruptions (all 3
survived); the same day in 12 patients (11 survived, 1 died); and after
the appearance of eruptions in 3-patients (1 survived, 2 died).

patients with active GVHD had visceral VZV infection
even later than 9 months after transplantation. ‘

Most clinical symptoms of visceral VZV infection are
associated with abdominal pain in-many case reports.
David et al. (4) reported that all 10 patients had
abdominal pain at the onset. The:symptoms of visceral
VZV infection in the current series were abdominal pain
(80%), unconsciousness (15%), and no symptoms (5%).
The 'pain was located in the epigastric region and
dissimilar from the ‘dermatome-limited pain that can
characterize the zoster prodrome. This pain was most
likely ‘a result of stretching of the Glisson’s capsule
secondary to hepatitis, VZV-induced pancreatitis, or VZV
gastritis (4).

Eighteen patients (90%) had vesicular eruptions, and 2
(10%) had no eruptions. Although many patients present
with eruptions, some reports (6-9) reveal patients
without eruptions of VZV infection. The occurrence of
visceral dissemination in HSCT recipients without any
signs of cutaneous ‘disease demonstrates -that cell-
associated viremia can occur without replication of the
virus in skin, presumably by entry of virus into T cells
that traffic through sensory ganglia (5, 6).

The current study' demonstrates-that themortality
rate of visceral VZV infection in'recipients of allo-HSCT
is 20%. Previous studies (4, 5) showed that the mortality
is-about 50% among patients with visceral dissemina-
tion. David et al. '(4) reported that the mean time
interval from onset of visceral symptoms to diagnosis
was 7-days (range 4-14 days): Antiviral therapy was
promptly initiated after the diagnosis ‘of varicella
infection. On the other hand, 15 (83%) of the 18
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patients with vesicular: eruptions in the current:study
were treated with IV ACV before or on the same day
that the eruptions appeared. The interval from onset to
diagnosis was shorter than that previously reported (4).
< Several studies have shown that long-term prophy-
lactic ACV at 400 mg/day, which is continued until the
end of immunosuppressive - therapy, - successfully
decreases the cumulative incidence of VZV. disease,
even after: the -discontinuation of ACV: (10-12). How-
ever, 3 of the: patients ‘who  developed visceral VZV
infection in the current series were on prophylactic
ACV at the time of onset. All of these patients were
treated with immunosuppressive agents, and the onset
of infection was on day 118, day 175, and day 210. Two
patients were given 200 mg/day of ACV and 1 patient
received 600 mg/day. We did not examine susceptibil-
ity to the virus. However, as all 3 patients could respond
to the treatment, we assumed that they did not have the
resistant virus. These results suggest that patients who
are on prophylactic:ACV may develop visceral zoster.

Administration of empiric therapy before the appear-
ance :of -eruptions : contributed - to « patient: survival
(Fig. 1). Therefore, early IV treatment using an appro-
priate dosage is effective.- Hence, early diagnosis and
treatment are important.

In summary, visceral VZV infection after allo-HSCT is
a rare complication, but it is associated with high
mortality. The possibility of a visceral VZV infection
must be considered when patients with chronic GVHD
or those being treated with immunosuppressive ‘agents
demonstrate ' abdominal pain or unconsciousness.
Therefore, such patients should receive early IV
treatment using 30 mg/kg of ACV/day. In conclusion,
patients who are on prophylactic ACV are still at risk of
developing visceral VZV infection.
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ORIGINAL“ARTICLE
PBSC collection from family donors in Japan

a prospective survey

Y Kodera', K Yamamoto?, M Harada®, Y Morishima', H Dohy*, S Asano®, Y Ikeda®, T Nakahata7 M Imamura8 K Kawa®, S Kato'®,

M Tammoto11 Y Kanda12 R Tanosakl13 S Shlobara14 SW Kim'®, K Nagafuji'®, M Hino'7, K Miyamura'®, R Suzuki'?, N Hamajima®°,

M Fukushima?!, A Tamakoshi?? for the Japan Society for Hematopoietic Cell Transplantatlon J Halter®, N Schmitz?, D Niederwieser?®
and A Gratwohl?® for the European Blood and Marrow Transplant Group

INTRODUCTION early adverse events (defined as within 30 days post donation)

Allogeneic PBSC harvest has gained wide acceptance for hemato- ~ and late adverse events within 5 years post donation among 3264
poietic SCT (HSCT). The stem cell harvest procedure is more consecutively pre-registered PBSC family donors from April 2000
convenient for both donors and medical teams,' the speed of ~ to March 2005. The follow-up was completed in March 2010
post-transplant, hematological recavery is faster in recipients,*”  and the data were analyzed as of September 2010. Furthermore,
and outcomes are similar compared to that of BMT.2'® However,  these PBSC donor data have been compared with the BM family
there have been occasional reports of mortalities''™'® and donor data obtained via retrospective questionnaires shared with

severe complications such as splenic rupture.'®'” Most of these ~ EBMT.

severe adverse events (SAE) occurred with family donors,

appeared as anecdotal or were based on retrospective analyses.

No standardlzed or centralized reporting database was available MATERIALS AND METHODS
13 years ago.'® Therefore, a prospective reporting study was

initiated for family donors in Japan in the year 2000 to monitor the Study design

X . . This was a prospective controlled study on all PBSC donations in Japan for
typﬁs and geq”‘?“c'es Zf ad;erﬁse efv ents potent}all)(/j asg;ﬂateﬂ a period of 5 years of recruitment and 5 years of additional follow-up. The
with PBSC donation, and to define factors associated with suc prospective study was accompanied by a retrospective survey of an earlier

events. We present here a comprehensive report summarizing the cohort of patients transplanted with BM as stem cell source.

'Department of Promotion for Blood and Marrow Transplantation, Aichi Medical University School of Medicine, Nagakute, Japan; 2Department of Hematology and Cell Therapy,
Aichi Cancer Center Hospital, Nagoya, Japan; *Department of Medicine and Biosystemic Science, Kyushu University, Faculty of Medicine, Fukuoka, Japan; “Department of
Hematology, Hiroshima Red Cross Hospital and Atomic-bomb Survivors Hospital, Hiroshima, Japan; *Department of Chemistry/Biological Chemistry, Integrative Bioscience and
Bioengineering, Advanced Sciences and Engineering, Waseda University, Tokyo, Japan; ®Department of Life Science and Medical Bioscience, Integrative Bioscience and
Bioengineering, Advanced Sciences and Engineering, Waseda University, Tokyo, Japan; ’Clinical Application Department Center for iPS Cell Research and Application(CiRA), Kyoto
University, Kyoto, Japan; ®Department of Hematology, Hokkaido University Hospital, Sapporo, Japan; Department of Hematology, Osaka Medical Center and Research Institute
for Maternal and Child Health, Osaka, Japan; ®Department of Cell Transplantation and Regenerative Medicine, Tokai University School of Medicine, Isehara, Japan; ' Division of
Hematology/Oncology, Okayama University Hospital, Okayama, Japan; '2Division of Hematology, Jichi Medical University Hospital, Saitama, Japan; "®Division of Hematopoietic
Stem Cell Transplantation (Pediatrics), National Cancer Center Hospital, Tokyo, Japan; "ishikawa Red Cross Blood Center, Kanazawa, Japan; '*Division of Hematopoietic Stem Cell
Transplantation, National Cancer Center Hospital, Tokyo, Japan; "®Division of Hematology and Oncology, Department of Medicine, Kurume University School of Medicine,
Kurume, Japan; "Department of Pediatrics, Osaka City University Graduate School of Medicine, Osaka, Japan; *®Department of Hematology, Japanese Red Cross Nagoya Daiichi
Hospital, Nagoya, Japan; '®Department of HSCT Data Management, Nagoya University Graduate School of Medicine, Nagoya, Japan; 2’Department of Preventive Medicine,
Nagoya University Graduate School of Medicine, Nagoya, Japan; ?'Translational Research Informatics Center, The Foundation for Biomedical Research and Innovation, Kyoto,
Japan; ??Department of Public Health, Aichi Medical University School of Medicine, Nagakute, Japan; **Hematology Unit, Department of Medicine, University Hospital Basel, Basel,
Switzerland; 2*Department of Hematology, University of Kiel, Kiel, Germany; 2*Deapartment of Hematology, University Hospital Leipzig, Leipzig, Germany and 2°EBMT Activity
Survey Office, University of Basel, Basel, Switzerland. Correspondence: Dr Y Kodera, Department of Promotion for Blood and Marrow Transplantation, Aichi Medical University
School of Medicine, 1-1 Yazakokarimata, Nagakute, 480-1195 Aichi, Japan.

E-mail: ykodera@river.ocn.ne.jp

Received 4 December 2012; revised 26 July 2013; accepted 31 July 2013; published online 30 September 2013

188



Prospective survey of PBSCH family donors
Y Kodera et al

196

JSHCT pre-registration mailings to institutes-in 2000

JSHCT provided information to ‘all hematology teams that were performing
allogeneic PBSC! transplants-in 2000 or were interested in doing so. The
package included: standards.for.donor eligibility; guidelines for G-CSF
mobilization, harvest and storage .of PBSC; informed consent form; donor
pre-registration instructions including donor name, birth date, gender,
relationship to recipient, agreement to annual health check, compliance
with JSHCT standards, past/present illness, batch of G-CSF and preliminary
information on recipient; donor follow-up procedure and acute SAEs report
form. The registration period extended from 1 April 2000 to 31 March 2005
(5 years) and the annual long-term follow-up for 5 years was scheduled for
each individual - donor from April 2001 to March 2010. A day 30 short-term
report had to be submitted in the fourth week after the harvest with the
following information: (1) donor profiles, (2) laboratory data pre- and post
donation, (3) dose of G-CSF and batch details, (4) harvested PBSC count
and. (5) any adverse events other than those urgently reported. A long-
term report was sent by JSHCT to all donors who did consent to follow-up.
It contained the following information: (1) current laboratory data and
(2) any adverse events before the day of each health check. The
participating transplant/harvest teams were obliged to report any adverse
events to the JSHCT registration center via an emergency reporting
system. -Acute and late:SAEs were defined as follows: (1) death, (2) events
dangerous to life, (3) prolongation of hospitalization, (4) morbidity,
(5) potential morbidity, (6) other events with levels equivalent to (1)-(5),
(7) disease or abnormality inherited to-offspring and (8) any malignancy
((7) and (8) were designated only for late events). -

JSHCT eligibility criteria for PBSC family donors

The JSHCT did define formal standards for the . eligibility of PBSC family
donors. They were in part derived from blood donation standards, in part
out of safety concerns: donor candidates should not have (1) allergy to
G-CSF, (2) ,pregnancy, (3) cardiovascular risk factors defined as history of
hypertension, coronaty disease, cerebrovascular disease, diabetes mellitus
or hyperlipidemia (4) splenomegaly " determined by sonography, (5)
hematological abnormality, (6) history of of interstitial pneumonitis, (7)
history of of any malignancy, (8) ongoing heart, lung or renal disease
requiring treatment, (9) ongoing autoimmune disease, (10) ongoing liver
disease or (11) history of neurological disorders. Recommended donor age
was between 10 and 65 years. Finally, each harvest team was required to
have a third-party team to confirm the eligibility of each donor. The
harvest team was free to choose a non-JHSCT-standard donor ‘upon
request of the family or the patient if no other donor was available; in any
case they had to report:the ‘donor follow-up as well. No information was
obtained on the number of donors rejected during the donor check-up
evaluation or on the factors associated with-such a decision.

Comparison with adverse events in BM family donors in Japan
To compare the frequency and the SAEs among PBSC donors to those of
BM donors, a retrospective survey was conducted in collaboration between
JSHCT members and EBMT for all BM donations between 1990 and 2004.
The questionnaire items covered (1) any death within 30 days" after
donation of BM cells, (2) any SAE within'30 days after donation of BM cells
and (3) any hematological malignancies (lymphoid/myeloid) at any time
post donation of BM in recipients. These items-were identical as reported
earlier by the European Group for Blood and Marrow Transplantation
EBMT.”® ;

Statistical analysis

Correlation between groups was examined using the * test. Incidence of
low-frequency events was compared using a Poisson regression analysis.
Data were analyzed with STATA statistical software (Stata Cooperation,
College Station, TX, USA). Predictive factors on PBSC donation ocutcomes
within 30 days were examined by a logistic regression model. Factors
included in the model were (1) donor profiles age (<19, 20-59 and >60
years), gender, body weight (<39, 40-69 and >70kg), past and current
health conditions and previous PBSC donation, (2) pre-and post-donation
laboratory data, (3) total dose of G-CSF administered (<2499, 2500-2999,
3000-3499, >3500}ig, converted into “dose of Filgrastim), (4) the
occurrence of any adverse events such as thrombocytopenia, prolongation
of “hospitalized ' period, any ‘clinical symptoms - (bone pain, fatigue,
headache, insomnia, anorexia, nausea and vomltmg) splenomegaly and
(5) numbers of mobilized CD34 + cells.
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All statistical analyses were performed using the Statistical Analysis
System (SAS 9.1, Cary, NC, USA).

RESULTS

Participation in the Japanese family donor PBSC pre-registration
system

From 1. January 2000 to .31 March 2005, data on 3264 PBSC
donations from 3188 donors (3114 with one, 72 with two and 2
with three donations) were reported to the registration system by
233 harvest teams (see Supplementary Information). This corre-
sponds to the participation of 231 out of the 311 transplant teams
that performed allogeneic HSCT during this time period (74.3%).
The participating teams performed a total of 11405 allogeneic
HSCT during the same time period; hence, the proportion of PB
donation concerned 28%. of all allogeneic HSCT. Over the same
period, the JSHCT patient registry independently. reported 3262
PBSC transplants from family donors (data not shown). This
confirms a close correspondence between the donors included in
this survey and the actual total PBSC donations performed in
Japan during this period. From the 3264 donations, 2873 (88.0%)
day 30 check reports were submitted and analyzed. At the close of
the projects in March 2010, 6233 reports of annual health checks
had been submitted from 1708 donors. Of these 1708, 833
received all five consecutive annual health checks. The numbers of
pre-registration, day 30 reports and the annual health-check forms
are summarized in Figure 1.

Early SAEs

Out of 3264 PBSC donations, 47 donors (1.44%) were reported by
the harvest teams to have experienced one or more SAEs either
during the harvest or within the 30-day period as summarized in
Table 1. The 47 events were classified by the JSHCT into three sub-
groups: (1) unexpected and severe (19; 0.58%), (2) transient,
probably G-CSF-associated (9; 0.27%) and (3) transient, probably
apheresis-associated (19; 0.58%). Some SAEs were potentially life-
threatening (subarachnoid hematoma, interstitial pneumonitis),
still all donors recovered. All SAEs were reported immediately as
requested by the system. A comparison of the urgently reported
SAEs with the standard day 30 reports revealed no inconsistencies
or additional events, .

Factors associated with early outcomes

The factors" associated with  early outcomes are’ summarized -in
Table 2. Risk factors for thrombocytopenia were higher total dose
of G-CSF and older-age. Risk factors for prolonged hospitalization
were older age, low body weight, higher total'dose of G-CSF, any
past and present iliness and ‘previous: 'stem cell donations. Risk

35004 3264 Total reports : 6233
2873 Total donor numbers : 1708
3000 1 .
5-year repeaters: 833
2500+ .
207 1561 11358 :
15004 1206
1116 992

1000+

5004

o
Registered Day-30 1 year ' 2 years 3 years 4 years.5 years

Figure 1. . The cumulative numbers of pre—reglstered donors and Day
30 reports for 5 years, and the status of ‘5-year follow-up of each
donor (April 2000—March 2010) are ‘shown. The ‘numbers of pre-
registered donors, the numbers of ‘donors whose ‘day 30 reports
were submitted and the numbers of donors who received annual
health check at least once for their 5-year follow-up period are: 3264
2873 and 1708, respectively.
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Table 1. Forty-seven acute severe® advefse'evehts reported as
emergencies to the JSHCT donor registration center between April
2000 and March 2005

Onset Resolved
Unexpected and severe®: 19 (/3264 = 0.58%)

Angina attack with or without ~ Days 2-4 Days 4-6
hypoxemia (4)
Deep vein thrombosis Day 14 —
Ascites, pericardial effusion Day 7 Day 9 .
and general edema
Hemosputum Day 3 Day 5
Subarachnoidal hematoma Day 23 Day 48 (Ope)
Retroperitoneal hematoma/ Day 4 Day 25 (Ope)
Anemia ) i i
Gastric ulcer with bleeding Day 8 Day 16
Interstitial: pneumonitis (2) Day 3 - Day 6

Day 25 Day 70
Cholangitis and gout attack - . Day 2 Day 19 (Ope)
Fever and.(or) Infection (5) - Days 2-7 Days 12-32
Disc herniation Day 7 Day 62 (Ope) .

b9 (/3264=0.27%)
Days 3+10
Day 4

Probably.G-CSF-related, transient
Liver dysfunction (8)
Anorexia, nausea and
vomiting

Days 11-36
Day 19

Probably apheresis-related, transient®: 19 (/3264 = 0.58%)

Thrombocytopenia Days 2-6 Days 8-111
(1.8-6.6 x 104/mL) (13) )
Vagovagal reflex (2) Day 4 Days 4-5
Tetany Day 4- Day 6
Hypesthesia of extremities Day 4 Day 6
Hematoma of the leg - Day7: Day 13
Migraine attack Day 9 Day 10

Abbreviation: Ope, received surgical operation. (): case numbers. Judged
by harvest team. °Classified by JSHCT donor registration center.

factor for bone pain was any present iliness. Female gender was
the only risk factor for fatigue, headache, insomnia, anorexia or
nausea. Younger age was a risk factor for vomiting. Risk factors for
splenomegaly (> 150% enlargement from baseline by abdominal
sonography) were older age and higher total dose of G-CSF. Risk
factors for lower CD34+ cell mobilization/donor body weight
(<2x 10° CD34+ celis/kg) were age above 60 years (HR 2.55,
P<0.01), female gender (HR1.52, P<0.01) and previous stem cell
donation (HR 3.10, . P<0.001). Age below 20 years (HR 2.81,
P<0.001) was-the only parameter. associated with higher CD34 +
cell mobilization/donor body weight (>9 x 10° CD34 + cells/kg).

Late events

A total of 6233 annual reports from 1708 donors were received by
31 March 2010. Hence, 52.3% of all donors had received the
annual health check at least once during this 5-year period; 833
(25.5%) completed all five annual health checks. In total, 1223
donors (71.6%) reported no complaint while 485 donors (28.4%)
reported one or more complaints. Of these, 108 (6.4%) donors had
their complamts already before donation; 133 donors (7.8%)
reported: new: but transient events (such as a traffic accident,
common cold, hypertension, diabetes mellitus, surgical operation
or pregnancy). Health problems that arose after donation and
could have been related.to the donation were reported by 243
(14.2%) donors. They were classified by JSHCT in 204 cases (11 9%)
as non-malignant and non-significant diseases, .in. 26 (1.5%). a

non-malignant  but significant diseases, .in 12 (0.7%).as non-
hematological -malignancies and in 1:(0.06%) as hematological
malignancy.?® Hence, 39 of 1708 donors (2:3%) were considered to

© 2014 Macmillan Publishers Limited
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have had severe complications that could have been related to
the donation as judged by either the harvest teams or the JSHCT
registration center. Classified as non-malignant. but significant
events were 'seven donors with' thyroid :dysfunction (10-34 mo),
three with uterine fibroid  (14-36mo), two with rheumatoid
arthritis (20, 23 mo), two with cerebral infarction (7, 33 mo) and
one each with subarachnoidal hemorrhage, (9mo),. cataract
(7 mo), ocular bleeding (33 mo), atopic dermatitis (12 mo), uveitis
(20mo), bronchial asthma (20 mo), ITP (27 mo),. endometriosis
(20 mo), .mole (9 mo), cerebral aneurysm (24 mo), pancreatic cyst
(53mo) and :IgA nephritis (44mo).. The 12 cases of non-
hematological malignant .diseases reported were 6 donors with
breast cancer (4~43mo) and one-each with gastric. cancer
(23 mo), uterus ‘cancer (10 mo); brain ‘tumor (6 mo), pharyngeal
cancer (13 mo), lung cancer (54 mo) and prostatic cancer (55 mo).
There was one case of hematological malignancy (0.06%) and one
donor developed AML. It should be noted that one donor with a
chronic myeloproliferative disorder at the time of donation
(defined later), who developed acute: myelogeneous leukemia
4 years after donation, was not included among the 39 cases.

Donor eligibility and frequency of severe acute and late events
Out of 3264 donors, 133 (4.07%) did not meet.the eligibility
criteria, 90 because of age (53 older and 37 younger than required
by the standards) and 43 because of concurrent health problems.
Follow-up with the annual health check was the same, for donors
meeting or not meeting - the standards at donation (4.3%,
74 donors). As indicated in Table 3, acute and late events tended
to increase with age, although neither association was statistically
significant. In contrast, early SAEs but not late events were clearly
and significantly associated with concurrent health problems at
the time of donation... ..

Comparison of adverse events between PBSC donation
(prospective study) and BM donation (retrospective study) of
family donors in Japan

To estimate the incidence of acute and late adverse events among
BM family donors in Japan, questionnaires corresponding to those
used by EBMT'® were sent to 286 transplant teams belonging to
JSHCT. A total of 191 teams-(67%) responded with information
from 5921 BM harvests from family donors performed between
1991 and 2003. Based on the HSCT Recipient Registry information,
~89.7% of all related BMTs performed in Japan during the
reporting period were represented. One of the 5921 donors, who
died 1 year after BM donation following anoxia and brain damage
during harvest, was counted as a death within.30 days following
donation.?’ SAE within 30 days of donation occurred.in 25 out of
the 5921 (0.42%) donors. (for details . see Table 4). As for
hematological ‘malignancies, 2 donors developed AML after BM
donation.. The: frequencies of adverse events among BM family
donors was not significantly- different from' those following PBSC
in terms of either 30-day mortality, frequency of SAE (unexpected
SAE being adopted for PBSC donations) within 30 days or
frequency of hematological malignancies.

DISCUSSION.

PBSC donation is considered by many:to be less stressful for a
donor than ‘BM donation.?*** Nevertheless, it -involves other
potential” stress factors. These include G-CSF administration to
healthy ‘individuals, the ‘short- and long-term- effects of which
remain insufficiently characterized.?*?” Recent publications have
reported that the administration of G- CSF can influence the blood
coagulation system of healthy donors.®*° Some studies indicated
genetic and epigenetic. alterauons in. lymphocytes of healthy
donors after. G-CSF stimulation®’ while others could not identify
such changes.*** The leukapheresis-procedure itself may be a
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Table 2. Factors associated with adverse events after PBSC donation
Donor basic ~ Thrombo- - Hospitalization Clinical symptoms Splenomegaly
information  cytopenia > 10 days 59/199°
985/1074° 208/2605%
Bone pain Fatigue Headache  Insomnia  Anorexia ~ Nausea  Vomiting
449/2370°  128/2691%  105/2713% 85/2734° 38/2781%  29/2790°  12/2707°
Age
20-59 1 1 1 1 1 1 1 1 1 1
<19 0.64 0.98 0.75 0.87 0.92 n.o. 0.91 0.19 n.o. 0.78
60> 1.837 216" 0.37 0.44 023 1.22 0.33 0.75 0.88 3237
Gender
Female 1.14 1.37 1.02 192" 2.08" 2337 433" 2.89" 2.88 0.7
Body weight
40-69 1 ' 1 1 1 1 1 1 1 1
<39 0.88 2.18* n.o. 0.64 1.4 1.86 524 9.20* 1.7
70> 0.89 0.68 1.07 0.41* 117 0.5 0.68 1.54 0.27*
Total dose of G-CSF administered
<2499 1 1 1 1 1 1 1 1 1 1
2500- 144" 117 1.05 1.1 1.07 0.89 1.51 0.75 0.66 1.36
2999
3000~ 163" 1.52% 0.94 1.32 1.38 1.02 1.16 0.76 0.95 2.95*
3499
3500> 1.88™ 230" 0.89 144 1.11 1.7 0.7 136 0.44 1.36
Past health problems
Yes 0.86 154" 1.15 1.07 0.92 1.45 1.27 1.1 249 1.11
Current health problems
Yes 092 1.78" 1.37% 14 1.27 1.44 0.59 2.08 1.06 1.92
Episode of past HSC donation
Yes 0.8 1.72% 1.11 0.86 1.05 0.68 1.61 0.98 14 0.14
*P<0.5, *P<0.01, ¥*P<0.001. °Numbers of present/absent (at clinical symptoms, present means moderate or severe symptoms and absent means none or
mild symptoms.) )

Table 3. Impact of age and JHSCT standards on acute and late events
Age (years) JSHCT standards
fulfilled (age: 10-65)
0-9 10-65 >65 P-value Yes No P-value
Early SAEs
Yes 0 46 1 - 43 3 —
No 37 3128 52 - 3088 40 -
% 0 14 1.9 0.735 1.37 6.98 0.0023
Late SAES
Yes 0 38 1 - 38 1586 -
No 30 1618 21 - 0 22 -
% 0 23 4.5 0.547 0 233 0.4693

Abbreviation: SAE, severe adverse event.

Table 4. Comparison of adverse events between PBSC harvest
(prospective study) and BM harvest (retrospective study) in Japan

PBSCH BMH
Death within 30 days 0/3264 (12/5921
P=0.99
SAE within 30 days 19°/3264 25°/5921
P=0.21
Hematological malignancy 1971708 2%/5921
P=053

®Respiratory failure during spinal anesthesia for BMH, died after 1 year.
PUnexpected SAE at PBSCH, see Table 1. “Respiratory failure (1), shock (1),
malignant hyperthermia (1), lung edema (1), auricular Fibrillation (1),
bradycardia (1), hypotension (2), hematoma (1), severe or prolonged pain
of aspirated portion (9), chest pain (2), urethral damage (1), fever with
infection (2), renal dysfunction (1), ECG abnormality (1). JAML. SAML x 2.

stress factor; more blood is processed and a longer time for
harvest is needed®® compared. with a platelet collection, an
apheresis procedure for which donor safety is relatively well
established.

To evaluate the safety and risks of PBSC donation, JSHCT
initiated a nation-wide pre-registration systemfollowed by an
annual health check for family donors. This included consecutive
pre-registration for 5 years, emergency reports at any time (for
both acute and late events), a formal day 30 report of the
laboratory data post donation and an annual health check report
for 5 years. Nearly 100% of the collected pre-registration forms
and emergency reports.were received on time and. >80% of day
30 check reports were obtained. The collection rate of the annual
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health check reports was ~50%. The JSHCT eligibility criteria,
specifically lack of donors to fulfill these criteria appeared to be
predictive for the occurrence of severe acute adverse events. Still,
the 19 donors with unexpected severe events ranged.in their age
between 10 and 65 years and had no health problems at the time
of donation. Of interest, these 19 events were of cardiovascular
(angina, thrombosis and so on), hemorrhagic (subarachnoid/
retroperitoneal hematoma and so on.) or inflammatory- nature
(interstitial pneumonitis and so on). Other information and
techniques, such as high-sensitivity CRP assay that might predict
the presence of active cardiovascular disorders, should be tested
to see whether these measures can identify patients at increased
risk of severe acute adverse events.>

© 2014 Macmillan Publishers Limited



There were no mortality cases within 30 days in our cohort. Our
numbers could still be too low. Mortality has been reported
in about one death per 10000-15000 donations.'® Still,
consider this absence of mortality to be in part a consequence of
pre-registration and setting the eligibility standards for family
donors. We cannot identify a single critical factor but pre-

registration and nation-wide standards might raise awareness for

potential risks in a harvest team. As evidence defines specific
factors that define donors at increased risk for SAEs, the harvest
team might then refuse harvest of unsuitable family donors
despite their request.®

To compare the risk of PBSC donation to.that of BM donation,
the questionnaires shared with EBMT were sent to JSHCT member
institutes. The results confirm that the incidence of deaths,
unexpected SAEs within 30 days of donation or subsequent
hematological malignancies were not different between PBSC and
BM donors. There is a-note of caution: events were characterized
differently in the two cohorts, one was a prospective study (PBSC
donation), one a retrospective study (BM harvest) and both were
performed in different time periods (PBSC: 2000-2005; BM harvest:
1990-2004). A prospective follow-up system should also be
applied for family BM donors.

The donor's safety is an essential part and prerequisite in
allogeneic stem cell donation. For BM harvesting, an anesthesiol-
ogist usually assesses the suitability of the candidate donor and
acts as a life-saving third-party expert for the hematology team.
Furthermore, the harvest procedure is performed in a fully
equipped: operation: room. In contrast, .PBSC harvest can be
performed by a hematology team by its own in an apheresis room;
an objective risk assessment and risk management might be
compromised. Allogeneic PBSC donation and transplantation are
excellent medical procedures; donor safety remains an essential
part in order to ascertain the future use of these techniques.'®*”
Our study has shown that the life-threatening SAEs can occur
during or immediately after the donation process. These events
are not erratic and risk factors can be identified. Tools are required
to reduce the complication rate. Strict standards for .donor
eligibility and an independent third-party. evaluation of donor’s
suitability might-eliminate the conflict -of interests of transplant
physicians and increase donor safety. Both have been a sine qua
non for unrelated donors in advanced blood and marrow donor
bank - systems such as NMDP*®or DKMS,>® and only a few
unexpected SAEs have been reported. The same pre-donation
approach and donor follow-up should become the standard-
of-care for all HSCTs, from family or unrelated donors as well:
It will serve to provide more accurate information about early
and late effects of PBSC donation; which is needed now more
than ever.*®
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AZBFF—bind, &£, HFRTOENIEHESEE, LTEETRERRCT S K72
CRETAT HUHENS LY, BRECKEOEAIKEA NV AKESEEDN S, JEIEF
F— B O TE R & RAS MR I U T SF-36 © & B oS ke, i, dan
B0 LR 2 BEMNEVRIMF TH S,

5) N —DREER

BIMEIREEMAT S P, BRILERE AEERCLIBELRS VT T THED
FEEIZG-TSEERL, £, %ﬁ%?CCﬁAﬁﬁmﬁﬁﬁééxﬁﬁﬁm%ﬂﬁmﬁféﬁ
TP B RAYMBAIREIIC L 2 Fr—0UAR, R1IFTX D KBS T & RS

M,wxﬁ,m%ﬁ%,mMTmm,w&%ﬂ%ﬁﬁw,ﬁﬁﬁﬁm%1MMMat.&m%

BR1 CREDSBAREHE RS —ICBIT BFETER

L

; 61 DFE , BERE
ik 57  1BRE 24 BRELIA BuzEep o ; ;

ng 64 BAKRTH LEEE | ERER

e 73 HAREKAR BnERE  B0E HiE
i 67  HR2B% WHTME  OHEE KBIREES
i 47 GOSF®S4RE  HRRORERE  SRrosE
i kEE AR BMERE

| 50 AF-FMEER  REES BHFIR)

| n 43 RO GEER 15 HEWIET)  AIE . BmE

M 052 FEA (BEUI7 BRSED) Lk | s

g 27 EEmEB L AR GEER)
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FREMEFMBRA N —OFCFR, BATE 12 fIRSENTVSH, DHBTOBRSHIEEL .
(BIERIEIEERE SRS e CREISRRIEEC SONBENDIHBE XL Y)
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5. FRAHMEHRARERER

BRBRE2EMELGSOAE L2HBHE S TR Y, o, BEPTIIRIE L EDESHHE
EHLTCOAHEAREET S, bHSE TR AXSMMEBMEFEON 1 P51 V585U,
G-CSFHEBLUT 7 2 vV~ Y AOMNE LUENOREEATERT 220, FELC L5 P
F=Txu—Ty TRESFUERBFORTITON T &, MRIEEEZRETE X5 F
F-RBHROMIMERSORAEZY TEIGL, HESHEES, SHROLDHOMADE
ML BEBEREIEDTEARENGH D, HARTHERMMEBNIE K+ —0CIHHITR T
[ARZEAN !

AAEMAMEBHESO R — L~ 2T 2000 4F 4 A~ 2005 4F 3 B ©F%E PBSCT K —
T4 =7 v TEHELAEEHESME (2010449 A 13 HEAE), 2005 4 4 A UBoIEEM
BN S —7 x 0 —7 v TR X2 FEREHRE Q0134 2 A 4 HEE BAKShTH
BV, 1, HHUCHE S AUHER K LT P+~ ERBSHEESNTE Y, MR FF g~
TEM N7 CFEHEEEShS BRABMTER A, W& Fr—0BaE, BREmama
BLBFLLET, BE&FBE s Fr— - FROLTROPECEIET I BERD S,

B, SR G-CSFONRA AL 35— MbBETEEHENETFETH M, BEALKT S
A MEHITAE) 8 OIRBRAThbN TR I &5 BRZ MBS HEE TR, [REAL OO
FAERASMEMEOT R LT, $TmE Fr— it L, BAEMMBEBMES
K —ZFRR s 74 0—7 v 7HELLANAEE TS, EMBRS VT4 T Fr—n0Of
Bz, g Rr—ioBid 280, FEMREEASTERSNEETRRET S &)L 0RME
FELTEB,

i BEAE B ESER

B AR AR EE N GCSF 2T 72 b=V R EDRBRMFEIEHL 0L, k2
ARBURICES > BEEEEFRE LT I02 #8MES T 3, BB ODRI/MIRD
T, FOM, T72b—V R3O E LT, EEMBREEPEA VY LNE, MEMNE
W, EEHOKNKEA, H7—FUEEE, FHEOETH0LE ESKRENE, 77zl —Y
2 K — OFEE AT, BESSShIBSIC RIS 5 2 L2 0HT 5 S
EMBETHY, BHILLEHRAS v 7 X5 FHER GEE VN — 0B EMO ¥ HE
WY BRDONG, £, GCSFHEEEFTEHELEGAEE OBV EI REESHEREIFT
BB, WONERESRME, JeE, MEMMNE SHCEECRIEEESS &, SEOMES &
HIESIN T B,

RS RS & LT, W, Mo, B, WO, BOENS,. MINE, RESRERE (GOT,
GPT, LDH, ALP L&), 5, #H, B, WA, F#, @R S5 5E Rk
7, WES VT F AELR, CRP LK EHMESN TS, LIhs G-CSF 5K
T# 2~ 3 BLATHET B, |
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HBIE R K GCSFERDER

(1) Mg : ~ :

77—V 2%, M/AMREH 18,000/ pL FTET LAMGH 5, RI3 AT LI, JEM
BRF— B3 EEOMMERE FF—GFEH ) ONERBIHEBELTE Y ¥, LRE
EBAEWE D ICHEEMBIET S B, M/AMREDS 80,000/ L & b biRP L&, BEENM
IMRIEEEER LT R — T 2 EMHEE L, F, 0K WHAR, 2BEBOT
Tz b= ATk B PBSC BROPIL#ERT MBS 5, ADEZM/MULE SRS (%
TEGIEFIR TEIL U TR T,

@ RN v 7R EEBEAE T PBSC Ny /7 EHERT 50

@ BN GBS (8300 ~1,100G) 4~54, 20~24°C ;

® Z MM (PRP) &RV v b (I/MEES @ Mg RS  BlEs W / 5T o RMmERD.

5 Hiko

@ Ny 7ESEAS v FiThid, R (PRP) 248y K83,

®@PBSC /Ny 7% &< &&, MEARICHIEARES ERBEIRRS T 5,

(2) MEXREHRERE

M AREME S (vaso-vagal reflex : VVR) i, MR F LR, Bk EERE, &N
HEHHE N - THRNOLRHEM TR », [ESAR, EEAG, BiF £H <0, EH,
BGAHB L, N2y o TRMEERT, BIR IPREIRT SR TH B, BIES
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5. RAE MR ERER

WL, BEASIHERETERET 2, BEORIK, EREMNA, UohA, DMELie, &
LR ufEbH B0, BERMA GEERT boty, ZFL 7Yy, 272 FYVRER
EVBBRBOCLS I, TP ROERIE =5 —MBHETH S, HHA b U APRERICL - T
BREERBEEC T K — b5, -
C(B3Y DI D LME

CACD-AHIC KD AN Y LEFU—PENBET, BANY T LAREEFRIL, OED
FROLUNE, B Tl WG LRHET 5. ACD-AHOREN T, Bk
el oEARESHEEL, 0EVHERTCNAPERNRICESL I &bb 5, HREEE

CHLET B2 EMEL, ANV LEOREIEA (FNVT VEBA MY Y L5~ 10 mL/ 1) |
Lo TFHEEETH 5, HEO LUNE EOERMEESE, SE, 22 vL08EET
Je ‘

(4) [BHEmRs

WHTIE G-COF IS K Y MEAIER L, BREULREY 655205, G-CSFREH
2z Tranbe ZHOTE, HBIEUTHTLI-~THRTILSTETS 5,

A FRENLEEER

PRMNAEEERICEL TR, LERHEIZE 2 bOPBIIES 55700, G-CSF 5Pk
FEE A s O BEMBZE 2RO H» T AL LREHETH LN, HERREOFMENEL
T, S6 HEME SN TS, COI3 5, HRE 1448 BcRE LSS (AML)
OYH % G-CSF & 0 FHEMERFSENciy, BEGEMmRERSES 3 Ay S 5138
BRELIFREL, FHEHINTOhIC, 2OEE, TOBEMICEI S G-CSF & HIMFEH
FEORPBEGE I > T i, TEE AN G-CSF 285 Uk /20 TRIWHE AT S 5 0k
HESHIEEASAE VY, BEEBET LI LRTERL]E0S BRENREh, 20%
ObLBEORAE TR, B FF— TOMMBMEEIELT 2/5,921 F (HM5E 2 1), KA Lmia
K —Tld 1/3,262 Bl (B 1 4) THEZZLWbDEEL oI,

K NMDP O JEfI&Ahs napiula ¥+ — 2,408 FlORAET S, MIRIEEZBMEY » oSl
fans 1 Hlo 5 » CEMEEWHEOFHIS S - 728, 1 KT~ O&MRER bAIEYSS
P fefz i, Kodera 5 DR & U B EBIE IS (EBMT) £ #4102 51,024 10 575184
AT DT b NI FE R, B F— 27,770 AP 8 Hlic i AL TR pENEE; (AML 1 2 81D, R4 him
e K9 — 28,254 AP 12 Plic [ IS, (AML 14 & ELThb, BRI —THE
0.4/10,000 AZE, EASMARHIE P+ —TIF 1.2/10,000 ASE EFHE S hic ¥, 4l & ORI
& o TIHERIEEIREREIRR S (20 ~ 24 5T 0.9/10,000, 30 ~ 3985 1.3 ~ 1.6/10,000
ASE, 55~ 595 T 6.3/10,000 A%E) %, —RORBMEEL 0 SEMETH - 1

DiEds, BRI S LT, RHERSMEEEIIC B O TR I S ORESBEZ
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$EUE BB K GCSFIERDRE

TERBOEORERMITE SN, VR NEBETERED H S, SoENOBEITHL
TR TH A DD, 3B FF—OT7 40 —7 v THHABEETH 5,

6) FELIRE

B T8, SURERAL S MR i B W RSB ATRE T, Bl S 7 TIRR I
TR R+~ BERB S LARBRT 7y FT /X EWMALLBARBRIE LTS, &
KRIEMNZ N L A ARE BACRIBEHZ 21T 5,

7)) Ror—Hv2o2h—KNiEg

BN 20 Fr—RBRTASTOEFEMPRMMBMEERET 2K 74 7 TH
B, O [OMEYY] 265 - BHE, BEONOZS ANV —2@ELTVX) ELE
THILOTH B EFMRICFET O EMTE BM, e RBHEO, EBRIZ Fr—icsloPRgk
AR DT S0RBE LMy, Fr—H 2 XA — FEEHE, Biciib s F— ANBIEER
AXZTAKEE>THE VF—~BHOBEEBA LD LIAE » o HRMIRORS v 7 &L
T, BELTO RSO Fr—0FK, HIETERY V7 20— FEBH LT 5, £/, B
WEORY v 7 & LT, BHEAZTSBEOCLDITEHPRMMEMBERMS LT HE a1k
R —oAicid, SIEROERECTEED 51, B FF—0T7 54 8y —5BEL
B FF—DFELTSEE D,
20114E 9 A 15 B%1TO [MONTHLY JMDP] ® i, TBFHEZRDA—NEBIZONT !
BHGROEM - BER Y v 7OBIIB TP F—OFICBFHEE JUEMN T 55461, X
MEZBSTRERGHROA 7 v TABEEBEL DA THRNE LA (BFHEZROEHI
EaY v PERERA), HEL, ABE 2L TRKFOMESICCEANR & HRERMLE
CEEBTIMRILIVETIIBHOLET JEOIHLONV—AMAHMEhTEY, T
NRTO FF—OHEBHORHEEHBEDL B EEF T3, ‘

ERRMOBELER -

 BECRA M ERAIIREREE, BIRCRA MRS & A, G-CSFRED0ATITIHELH S
B, (LFEREGROSMEERC G-CSF 35435 2 LT W HFR I EMBMZEHIT 5
CENTE B, BRRMMBMIEET BT BEREL LTE, Y2052 77 3 F(2 g/mY/
H, 2HED, ¥#3EY (2~3.g/m*/E, 1H2E, 28H), =hR¥F (500 mg/m?¥/
H, 3 Z&MHVEND, = MRYVFEBEFRSBFON, S —- POMEICL-T
BRENELAILHBHEZOT, i, HFRETREREEHT LSSV — VOB &I
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5. RAEMEARREIRAR

ILTHNETH B, B AN OBE, ¥ CDWHHE (Y YF v ) AL, BMLE
IS~ O IS A% B < 72312 “in vivo purging” 2475 S & bbb Wk, FHR
BICHT BITRE LT OMLSIRED BEINICRIT 3158, ANT 75 oF 478, il
BRI A BEAE O DB L FHI N LERTH S, |

B F A 371, KHILO CDM BEMIEE T =5 — LK ST5 EHEETH BN, Xt
EHEL GRS H D, —HIYICIE nadir (RAEMEICZE L) Oli» S G-CSF (5L, A&
HFRELAS 5,000 ~ 10,000/ kL %8 AT B, SKAUIM 2358k 2R BRIRRA B 3 5 Mo % B0
CIRIEFT > T %o £, ABMBKSHERICHRS Wik E MBI 7075 4%, #
L L7z CD34 A E A OTHIEL ™, BEShI 70/ T L2FMA L TR AREES
5k bMEANTIN B, IO AR RARS M & BT S 32, [UNMRED
3 U B MBS RS L2 8 SRR BT B T & b b B, SRS,
BERRITMZ B, ‘

BHUIC

HHE TR, MRS PBSCT OBAIM L TR, fioEIhkE CGBALY, €0,
REDHA K54 0T, MERMIBIIEERARSCEGSh, ¥%, & KF—7 50—
Ty THEEILEY, FF—0ENE & CFENOB SRR OMRAEN ST E £, AL
BRI L TR 12 5 K — OB MO NIER D LB ORICH b, R
PBRFy TIEED Y Xy EEIEL, MOOERE - THIET > BEXS 5, £7, EN
OFBRESERUMBETH Y, B FRBEOE Y5 — LR E, BEBIUEFF—, &5
KBRS v 7ok > Th & D BOERE LTRET 5 2 EANTEN5, |

(B Bz - FHT 1A - 4 MEE)

O X e
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3) Foeken LM, Green A, Hurley CK, et al : Monitoring the international use of unrelated donors for
transplantation : the WMDA annual reports. Bone Marrow Transplant 45 : 811-818, 2010.

4 For—fFEigss (A REnMRBHES k- LR~ ), http://www.jshet.com/donor/index. html

5) Halter J, Kodera Y, Ispizua AU, et al : Severe events in donors after allogeneic hematopoietic
stem cell donation. Haematologica 94 : 94-101, 2009.

6) MARHMBMBEITEROT A RI 4 v (BRERMBERES &k — L R— ), hitp//www,
jshct.com/guideline/allo_pbsct_guide.shtml

7) AW MBAIRIRE T = 2 7 WER (B 7 d— LR_R—D), http://www.jmdp.or.jp/medical/
work/manual.html

185

205





