(%)

w & eI Lk

300
0 REORESEODIRIHIEE o ERMHOWHZERE

250 u NIH OTFH 70 w YL O R
1 #*
g & -
3 200 F
z R
% ~ 504
i )
0 150
0 &
> 2 40
L i
7 100 E
% § 30
= 3

50 20
10

Products, 2004

BEORERBIIEELTWS, K
B, COLHICKREREHER
T LI RoTROERE SR

DRI DOWTHRR B,

CEERIgEE R EORS
PSS VAV—TaF Iy
S —FDEH

TRIX, FXK K T & “From bench to
bedside” & & FRiXh, HARTH L
Wige L BRIR &2 % TG LIRS,
E%W@ﬂ% Pk DEREMFET

3, FRES & & ATWE ) SRR

?\,% o OALEY DOILE,
ZF L CHBALE o ER) % gD 5
A7) = T e BRI & AR

TAHIEPEHRTH - —F, i
FETER MY ABTEEICE DA

BORRE HIERZE7 ) AEF
RHELMERY, T2, REORIE
B mEORBICES A0 =
A BB FEYENCEEIIH S H
Lo TETWA, CDLI AR
EHRICLUCHBFREEERL, BR
M2 EDLONPTRTH B, TD
720, BEOT Su—F 3 HAICE
¥ 59, BERER, BA - MBI

1993 ' 1994 ' 1995 ' 1996 ' 1997 ' 1998 ' 1999 ' 2000 ' 2001 ' 2002 ' 2003 (4}

1 REIZHUIRECEORFEER & NIHFEOBIRIR

7T : FDA © Challenge and Opportunity on the Critical Path to New Medical

Products. 2004

1993 1 1994 ' 1995 ' 1996 ' 1997 ' 1998 ' 1999 ' 2000 @ 2001 @ 2002 ' 2003 (4F)

2 KEFDATOERER - £YRF ORERFZEY

{HJ5 : FDA : Challenge and Opportunity on the Critical Path to New Medical

#1 EERHUFFY LTIV
2002 £ 20124
IRz 5L E=30) 5Lk B3] fli
1 Y= ) 3 | Bk 8,507 |k 23 TNFa #ifF 9,603
TRY=v/Tay R o .
2 |y e TYATRLF Y 6675 | ] © TNFa$iifk 9,071
3| VI—-n SR EEE S 5,580 v TNERER 8476
FrIuYS TV TRI7 % e
LI DTN HUBEEEE LCCH RPN WANEEE 8216
1 W,
5 7 ? o/ biRic¢ 4687 | 7 VA M= BIEIEE 7430
AT TN
y " TEE T ‘
6 |LUTF7ITE wEscaiE are | UURFY  ficDabifk 7227
7 | AETITT e 3755 APR)ABH 6555
s | VTLEY Bty e 3,689 | v BiHERHUE 6444
—— - e
9 :;T ; voems 9 3 (SSRI) 3297 [ TIYAT Y - HIVEGFHUE 6307
10 | kLT r R BigiEdE (Cox2 BAE) 3,150 | V¥ X ¥ 7 BRI 6,208
FLIEMEER PV, R3S ENEERT.

BEf I FAANSFYy 77— () 2~ b - T — VR

BETFHEBREL DS, F72,
LEMOBEIRY, #E LIEELRS
TRERT 2EMTFELTAY
V== Y % To720, SikiE L

A SBEHWEDORA T ) —= >
TaAToNVTHREELLTY
5.

1LERMREZEST7HTIT
TRDH: & 7 % EBENI R 0 B A&,
EBRIZRRPZEDTATITTH
B, WEAZEM> S D TEEMIIA
Y — XA FRCBIE 2 T RS
ZEYHTEVI VDY L THEE
FIDY T 3 A ETF NI H &
ﬁ~7y4/N»ya/®ﬁm®

W73k 7% 2014477

(45) 541




®2 KEFDATEBINCERROKBAT (1998 FH 5 2007 £F)

WIEBR  SNAFARYFy— THFIT
SRS 2528 HD 58% 18% 24%
EhgE* (12300 H) 46% 23% 30%
Bt o mv R (s D 44% 25% 31%

* priority review : BEAE O WHHUIH LCR S M2 R TG0, + 5 0 iRHREO v Biid 2 v kT
A B A 2 0 5. B 102 A MNOGEMN A 6 o A LA 2 h b,

e Lik2) &0

T, 7AFIT RGO AR
P — LA KD B~ PESEIE % 5l
DTWD L ESNTWDY, 19984
& 2007 4F 1K [ FDA C KRR i
AU BN PE IR 252 5l H O BRSE
ToR R OB D S IRHT L 72 WF9E
T, |2UTRT & H I PEEA %R
ShERS, #hRficheEsn
7o RS, BRI B VR
WHTHHELTABE, NVFyv—
YEFERIEG TIL 18%, 23%, 25%,
THTITEHTIE24%, 30%, 31%
THY, EHELLTEED B\ idh
BB O W VR TR Y F v —
KL T HAFITRIME TN
B2 L, RUFv—R¥EREO
EHmDIC A ORFETRIET 7 7 3
TTHo7/zl ENEL, EBITRET
BT I T ORI IED EBHERBES
DEMBED HHBWI EPHEN X
5. 72, COWMLTORBHEGRIL
2007 FETTHY, TOHTHTI
T CORBENRITEL > TWBE
SR OB R TV 5 kHfEE R
N, 7HTI T OB RN
REOKERBLEEZS. /2, &
1O H DI b, sHIDR
Yy —RETHIES N, KPR
WEIIFFESRE SN0, B
WIIR Y — REERE IS Tl
BfbshiewiIBEELH L. T/,
WA DOHE 2B, TR, i
PRI M AT IR L D D

D, RUWARSINDE X H IR LHD
B e ) R b S TR E R
PAEDREE B> T %,

O & HID, RS HSE ek
ARG FALA W & i & USRS
LVRBE R E LB
L, ThFIT7HHBEERTT >~
AV P AFAL AN Z— AR
ELZTRIEEB - TECWE, Fh
Wz, BB S K& & b e
WCTAE L 72 RS G BHE O IE S 4 1
BV CTRO MM E R YRS &
ToTETWS.

2. BRERD B DIGE LEH

=77, #iiehEHEMBIZT Cl
<, HHEBROFRMES L ORI
ERNC DO WA ZED A U5 FHE O
BREREORETCH 72, ThiC
DV, £ OERRIEH, $4b
LEBEDOT ) NEHRD B VI EE
BT SIEEMLOMETERS
FE LA I Tbh T &
AR
BANOMIRTFZH O EHEIRIC
AubhTwsaRERE LT, #i
BAFIDA Y 777 ¥ ClEUGTIAL
DBIRFZ RPN E URIER
KB LTWwWAEZ &Y, cRIFFLY
A NWAERE DRI, v F—T =
Ty EYNEY YOPREEETA v
y—7zu0yORBBIEFTHD
IL28B H{ET- D SNP (EIETFZH) 78

BRI L T B &
L, Wi G RBOE & 7% 0 A sl
CH RIS, BEIIGEERE L
THRDLNTWAEY, JEEMEO 5
LLTH, 2y F I TlRIEH
A B EGFR B ATE NG T d
L h, KRASICERDVAEET B LA
A ERD BN EPHSNE 2o
TW5AH,

DX HRICEE L DBEHED
Wita 1S, 77 DRI &S N4
Fuv—, ThbbERMRICLL
WoTHOTHREINELIENTE
B. T XD BRI EFFICHADIHE
WMTEHTRIEED 2D, B niE
()8 7 TRy ") /8= A TRy & WFE
NaHZebdHb, HITHEED SR
AND—FRTTERL, 8=V F 5
ARXN A5 4 ¥ v (EFIEH) EBl
DIODOR G ERL SN TEY
BB RS & DI & A b SRR
KR ETn5,

M VAV=YaFu
U= F DIRDL L B

1. MR B E DR LS
AARTESOEEIMEES NS &
AW o 72 @ Iid19904E 4 1
Ao ThBTHhHL TDhD, i
MEME PR O BRRASHFZEE O B Cla 7 il
THolz, TOL) REERLOE
WP+ THholzl b, HoHWiE
B2 Lozl & n,
HARDT AFITTHRRALIZIEDN
HAREN T2 RAEEICE - T
N I - ANV AY T [ & AN
Bl ClAFF R ISR X RET
BRTBIEV—EHITRYDODH
BN, WIFRHITHT H M 5
HERSORED S +4ICBEL
Twa EiEEnliv. ¥/, B

542 (46)

ki 73% 7% 2014%E7H




HECHET ARV L5
720 DFFI I R B BT 5 HEF
AR RRE L IRR L 20H
A DORINARAET BA%, N4 4
BB LRI LR, Th
FITEBVWTEFEEHET 5HE
ML TRV — 28 dH
Bz, WEEAENLT L LRI
WAoo Thseifishsr—2A
L A%N

Wik, ALKRIAEETFE2ET D
MBI AC T B 7 ) VT =
T, FOEREE & HITERST
D LFEEDP OKR T TH4FE L W
I PASHMOEIAERZ LD
ZHEERSCIEE Ui gt R
W RER % BiIA LAKRRICE » 7260 C
HbH. —F, BNTOEFRETOME
ik &R R FRFEDS, W& DR
BEFIZBOTRIET D TR R VE
bz b,

2.BEKICHHDBIAR M EAHMEKE

ATz X DI, TROBEHOD 1
DIRES TR T TlE L, £
 OF LA D BRI EAES
LB ThH REMPSTE LY
o EERIFORREOa AL, JE
B ERER Tr & UM BRER R T O B
5k - FE T AR A OIS
LS BRI S, BSICHET 55
ENBL, i, B L2 X )
HHEDS A T4 Cdh g & OB
zenEdichvefiaehsz
LAHD. 0D, BEICHELE
RYBCEFENZVI ERE V. 7
DA, BT B0 S
HE, FF GRS & HAR
B s ngE L, 5 4
MICESAF— 8y 2 BB L CHER
BT TU—FTHIENTES.

D& IHS R E AT
A, #3lcF o, ¥—X
(WIS H84) £ LT
DIFRABOBER E CTliblzo T
COFHEET)LENSH D, Thid
WEAFEOR LTI ELHER
HFHEMROMER, Tud=r b=
ATV A RETHBERIEOKES
DRE R IEH DT ) LEFH B Z
EEERT D, WERMHEROE» S
&, R, BARERD L ITREHE
LN % B 7228 A RIEFHE R 28
BATHBN, S OBE, BEH
Mg EEMELTEBD, & M
5552 LDTELNERTERTE
% #ll g # #5E 7% (Cell Processing
Center i CPC & 5 V2 I Cell Processing
Facility ; CPE) & 7 # 7 3 7 CRA -
EBETHVLENSL, COLH R
RILEER, MRRICSHOB AN LR
THY, ¢ PEHEETHICELME
AT AMBMOBE L EMET A
FITHHEHILESDH L L L TR
DEHPEPETH - 72—HNTHo
To. HEWIREETR, T — YT, T a
T2y MAVAY MEQEMED
RRGHENRE LU THL L, R
BELToTwn5.

H AR NIH A ~ DRI

DX REBEEEFIREEA
TEZLZOEEETHY, HEADT
HFITELTHRMBE LTERS
DEWRH o7z FTT, LEHFE
T, TROFBOWABE D720
V2K 19 (2007) 48 B ICAG I LTS
XTI ARRIBL, RWTY
24 (2012) B> S ORFIE LIS
MEAY hT—2 70 s A TiEH
BRI EET/RE L EELTY

RSB L

£3 BERBFSYRL—aFiy
Y—FCERTLEE

EREMT RN

« B FER % & O R im

o GRS RERE AR & iR

* BFE R & oMt

FEERIRSERER P

RPN D E L ERRRBRO F YA v
LN

* Good Laboratory Practice (E3 5 D% 2%
5 B JE R PR R ER 0> S22k 1) WAy At
DB IEIRABROBE & B

« W) 7 WY ARY

- BB I RRE)
- B

E R R

o BLE RN OMERF - A IR RS

* Good Manufacturing Practice (% 38 &% & U°
FEEEAROBREER R TEHOE
) MU B O FECELE S % W ITEE

» R OIS

* ST R ORI - R

o JERURTTA - BN RS OfEE

CF—FTRIAV L

CEZY ) VT EEEORORER

* B E - REE A~ OIS

o SIS

ZREEBLT

« WP, JEREPRERER, FRARGKBRICHI I M B2
A OMR

o FUZRARBUAS L

(PUERE AR 0s R 7

STV PRAVAY

58 ZoTSays AT, WA
DT HFITHEDIY—-ADHY
R & R F IR EROEM F T2
FIETH T L DOTE BB 24
BT A7, BMWICEREXT
TE B A O - WA, HEERSH
DR, FRLRRIER A0 ik
BEIRDBONTVE. 2071
79 ML W IMEEMIIET LT
505 Whw b THRBFENBE#EA,
BT, BAESEE O RN - R
RO ERIR R BRI B F 3 B & VR
TF 9% v 4% 9 B & i 25 3 2% F 27
(2015) 4E FEIC — 468 ] & AL B EH
Lo TBY, ATFoERERZ
TEIHEEIh TS, 72, 1HiE

W73 k7S 201447 A

(47) 543




LIFgEms At v b —2 a7 F A
DT, k25 (2013) 4 FEASHY
3018 [ °C - 1826 (2014) 4R BEILH) 65
HHERME DV ZHMEL 2T
BYEHOWEED I hDH T EATE
%,

K] C U NTH G SRR R o 2R
BRI & v ) 720 Ce <, TRSEIT 5
bea 414 2 TRIAEKE CH Y,
7z, WFFER DR & % S RS
DHER; & —TWITAT ) EH L L
TOREHFFBEORE LOFFE L
%o T\ %, NIHASHIRIFGEI %
TP RILAEM R 3000E FVTH Y,
#180% IR E LTHm &
h, #10% A NIH ORI S h
TWA?. NIHOT 77 37 DTR
W~ DR & LTI, National
Center for Advancing Translational Sci-
ences @ Al #% L, Clinical and Transla-
tional Science Awards (CTSA) % f%17)

MEDICAL BOOK INFORMATION

TWAHI ERBITLNRS, CTSAT
AR E OO R AL & LT
EEN, BE4E P LKL I —
CHES B h, & vy —ERR
40075 F IV h H492,30007 F VA3
MERTWBEY, Zofh, NIHE,
A FALE 2 DUtk O 3 B B b
BAEMEaELLTHLTEY, F
7z, o7 A7 37 WIS R
2T WHEOFREI L DR OWH
Btk 2 ¥ 2 TB Y, TRO
D 1D TdH DB OMeth % 7
L Tw5, £/, NIHFED ¥ —
XDREERS Ay A7 7, NIH
B HAFFRA & fi o 8 M7z i it
B RS O IR 2 T - T
BY, BB RO % bR
2L Tnwab,

HAZ BT Al TRIEED
T OBRENEMIhooH L. L
P UKEE BT 5 & F ol & A

KBWTEZREOEIHFLT S,
EH MBI DK E e TH 5 TRE
FEEES 0B B DT Sz
W CHARBRNIHAE AR b &R
OB e IR LETH B

SCHR

1) Inagaki O : Expectation for the Drug
Development Activity in Academia.
YAKUGAKU ZASSHI 133 (2)::1213-219,
2013

2) Kneller R * The importance of new companies
for drug discovery : origins of a decade of new
drugs, Nat Rev Drug Discov 9°867-882, 2010

3) D VT ME S

4) heep://www.mhlw.go.jp/topics/bukyoku/
isei/sensiniryo/kikan02.html

5) 7 =¥ 8 vy AR E

6) htep://www.tr.mext.go.jp/

7) huep://www.nih.gov/about/budget.htm

8) http://www.ncats.nih.gov/research/cts/ctsa/
ctsa.heml

THLH  SAsih
& 108~8639 HOUHRHEIX F B 4-6-1
nagamura@ims.u-tokyo.ac.jp

SBrar=DF-X11001

PASORAMA+

@ETFHE 2014%F
{ffi4% : A% 76,000 +#i

EZER

SIDOBFEE [DAYFILER] YU —XDEZREF /L. /(
VI TCEBFHEDSIIDPASORAMA+., 5w FIRI1E
DETBEIFWVGA - BB AT — v F/IRIVRE. iR

LANZE EDBREIC., 3 — A w bF—IRTEREEE]

ERSEIRIRRE -

nx.

IRRBEERBEDEBRD 7 v T L— . IR

OV oVIiE [EFER BeorEl] (X v PR UES
KEF# ] DAEEIT _a7I)V] BEDEZERIFHED AL

[JAN4950096 1 64505] EFER. HERDTE,
544 (48) Whe73% 7% 2004%7 A




© 2012 John Wiley & Sons A/S

Transplant Infectious Disease, ISSN 1398-2273

Acute kidney injury after myeloablative cord
blood transplantation in adults: the efficacy
of strict monitoring of vancomycin serum

trough concentrations

H. Mae, J. Ooi, S. Takahashi, S. Kato, T. Kawakita, Y. Ebihara,

K. Tsuji, F. Nagamura, H. Echizen, A. Tojo. Acute kidney injury after
myeloablative cord blood transplantation in adults: the efficacy of
strict monitoring of vancomycin serum trough concentrations.
Transpl Infect Dis 2013: 15: 181-186. All rights reserved

Abstract: Background. Acute kidney injury (AKI) is a common
medical complication after myeloablative allogeneic stem cell
transplantation (SCT). We have previously performed a
retrospective analysis of AKI after cord blood transplantation (CBT)
in adults, and found that the maximum of vancomycin (VCM)
trough levels were significantly higher in patients with AKI.
Following these results, we have monitored VCM serum trough
concentrations more strictly, to not exceed 10.0 mg/L, since 2008.
Methods. In this report, we performed an analysis of AKI in a new
group of 38 adult patients with hematological malignancies treated
with unrelated CBT after myeloablative conditioning between
January 2008 and July 2011.

Results. Cumulative incidence of AKI at day 100 after CBT was 34%
(95% confidence interval 19-50). The median of the maximum value
of VCM trough was 8.8 (4.5-12.2) mg/L. In multivariate analysis, no
factor was associated with the incidence of AKI. No transplant-
related mortality was observed. The probability of disease-free
survival at 2 years was 83%. :

Conclusion. These findings suggest that strict monitoring of VCM
serum trough concentrations has a beneficial effect on outcomes of
CBT.
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Acute kidney injury (AKID) is a common medical
complication early after myeloablative allogeneic stem
cell transplantation (SCT). The incidence of AKI,
defined as a 2-fold rise in serum creatinine (sCr)
concentration from baseline, has been reported ranging
from 36% to 72% in SCT in a myeloablative setting
(1-7), and about 20% required hemodialysis. We have
previously reported a retrospective analysis of AKI in a
group of 54 adult patients with hematological malig-
nancies who received unrelated cord blood transplan-
tation (CBT) after myeloablative conditioning between
2004 and 2007 (8). A statistically significant decrement

of renal function from baseline was observed between
days 11 and 20. Among the 54 patients, AKI occurred in
27.8% and was associated with a high mortality rate.
Although no difference was seen in maximum cyclo-
sporine (CYA) trough levels, the maximum vancomycin
(VCM) trough levels were significantly higher in
patients with AKI (8). Following these results, we have
monitored VCM serum trough concentrations more
strictly. In this report, we performed an analysis of AKI
in a new group of 38 adult patients with hematological
malignancies treated with unrelated CBT after
myeloablative conditioning between January 2008 and
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July 2011. The main purpose of this retrospective
single-center study was to confirm the efficacy of strict
monitoring of VCM serum trough concentrations, as
well as to identify factors related to the incidence of
AK1.

Patients and methods
Patients

This was a retrospective single-center analysis. Between
January 2008 and July 2011, 39 consecutive adult
patients with hematological malignancies were treated
with unrelated CBT at The Institute of Medical Science,
University of Tokyo. We excluded 1 patient who
experienced primary engraftment failure. A total of 38
patients were analyzed. Patients qualified as standard
risk if they were in first or second complete remission,
had chronic-phase chronic myelogenous leukemia or
refractory anemia of myelodysplastic syndrome, or had
no high-risk cytogenetics. Patients in third complete
remission, in relapse, or in refractory disease, with
chronic myelogenous leukemia beyond chronic phase,
or with high-risk cytogenetics were classified as high
risk. Analyses of data were performed in December
2011. Written informed consent for treatment was
obtained from all patients.

Conditioning

All patients received 4 fractionated 12 Gy total body
irradiation on days —8 and —7, in addition to cytosine
arabinoside (Ara-C) and cyclophosphamide. Ara-C was
administered intravenously (IV) over 2 h at a dose of
3 g/m? every 12 h on day —5 and —4 (total dose 12 g/
m?). In patients with myeloid malignancies, recom-
binant human granulocyte colony-stimulating factor
(G-CSF) was combined with Ara-C. G-CSF was admin-
istered by continuous infusion at a dose of 5 pg/kg/
day. Infusion of G-CSF was started 12 h before the first
dose of Ara-C and stopped at the completion of the last
dose. Cyclophosphamide was administered IV over 2 h
at a dose of 60 mg/kg once daily on days —3 and —2
(total dose 120 mg/kg). Two days after the completion
of conditioning, patients received a CBT.

Graft-versus-host disease (GVHD) prophylaxis

All patients received standard CYA and methotrexate
as GVHD prophylaxis. CYA was given IV every day

starting on day —1 at a dose of 3 mg/kg/day.
Methotrexate (15 mg/m? IV) was given on day 1,
and 10 mg/m? on day 3 and 6. Once oral intake could
be tolerated, patients were administered oral CYA at a
dose of 1:2, in 2 divided doses per day, based on the
last intravenous dose. CYA was reduced when sCr
levels rose above 1.5 times baseline, or other serious
agent-associated toxicities occurred, Physicians could
freely modify the CYA dose for patients experiencing
severe acute GVHD (aGVHD) or risk of disease
relapse. Corticosteroid-based treatment was consid-
ered when grade II or higher severe aGVHD occurred
(0.5-2 mg/kg).

Supportive care

All patients received G-CSF by intravenous infusion
starting on day 1 until durable granulocyte recovery
was achieved. The supportive care regimen, including
prophylaxis for infection was the same as previously
reported (8, 9).

Monitoring

All patients were monitored retrospectively 10 days
before, and after the first 100 days, of CBT. Daily
laboratory data collecting and the detecting method of
VCM and CYA trough concentration were the same as
previously reported (8). Therapeutic drug monitoring
for VCM by assessing serum trough concentration was
done twice in weekly, and modified to not exceed
10.0 mg/L.

End-points and definitions

AXI was defined as 2-fold rise in sCr concentration on
daily laboratory results from the baseline (the average
of days —10 to 0). Myeloid engraftment was defined as
the first of 3 consecutive days, during which the
absolute neutrophil count was at least 0.5 x 10°/L.
Platelet recovery time was achieved on the first of
3 days when the platelet count was higher than
50 x 10%/L without transfusion support. The aGVHD
was graded according to previously published criteria
(10). Transplantrelated mortality was defined as death
from any cause except relapse. Relapse was defined by
morphologic evidence of disease in peripheral blood,
bone marrow, or extramedullary sites. Disease-free
survival was defined as the time from CBT to relapse,
death, or the last observation.
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Statistical analysis Characteristics and clinical course

Continuous variables are expressed as median and
their range. For dichotomous variables, the frequen-
cies of positive occurrence are given along with their
corresponding percentages. Continuous variables
were divided into high or low with their median
values, and a single VCM trough concentration of
10.0 mg/L was defined as a threshold level for
analysis. Cumulative incidence of AKI was estimated
with competing risk setting, of which death and
relapse were defined as competing risk events.
Variables considered in univariate analysis were body
weight, age, recipient gender, recipient cytomegalovi-
rus serology, disease status at transplant (standard or
high risk), total nucleated cell dose, CD34+ cell dose,
baseline sCr levels, VCM use, VCM trough levels,
CYA trough levels, foscarnet use, aminoglycosides
use, days of neutrophil engraftment, aGVHD grade 3-
4, and positive blood culture result. Variables with a
Pvalue <0.1 for cumulative incidence of AKI were
tested in multivariate analysis using Cox proportional
hazards models, and P-values <0.05 were considered
to be statistically significant. The probability of
disease-free survival was estimated from the time of
CBT according to the Kaplan-Meier method. End-
points were calculated at the last contact, the date of
the last follow-up being December 1, 2011. Statistical
software R, version 2.12.2, was used for analysis.

Results
Characteristics of patients and cord blood units

The characteristics of 38 patients and cord blood units
are shown in Table 1. Among the patients, the median
age was 41.5 years (range, 18-52 years), the median
weight was 59.5 kg (range, 39-76 kg), the median
number of cryopreserved nucleated cells was
2.8 x 107/kg (range, 1.7-5.7 x 107/kg), and the med-
ian number of cryopreserved CD34+ cells was
0.9 x 10°/kg (range, 0.4-2.6 x 10°/kg). All patients
received a single and human leukocyte antigen-mis-
matched cord blood unit.

Time courses of changing renal function

No patient had confirmed renal dysfunction before
transplantation. The changes of renal function- as
variations (%) of sCr from baseline levels observed on
days 11-20 were greatest and significant (+15.8%, Table 1

Transplant Infectious Disease 2013: 15: 181~186 183
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0.57 + 0.18 mg/dL to 0.71 + 0.24 mg/dL, P < 0.001).
No obvious recovery occurred of declined renal func-
tion, which remained until day 100.

Incidence and risk factors of AKI

Cumulative incidence of AKI at day 100 after CBT was
34% (95% CI 19-50) (Fig. 1). The median of the
maximum value of VCM trough was 8.8 (4.5-12.2)
mg/L. In univariate analysis, baseline sCr levels and
foscarnet use were associated with the incidence of AKI
(Table 2). In multivariate analysis, no factor was
associated with the incidence of AKI (Table 2).

Transplant outcomes

All patients had myeloid reconstitution, and the median
time to >0.5 x 10°/L absolute neutrophil count was
21 days (range, 17-30 days). A self-sustained platelet
count >50 x 10°/L was achieved in 37 patients at a
median time of 45.5 days (range, 34-127 days). In 37 of
38 evaluable patients, aGVHD occurred. The grading of
aGVHD was grade I in 7 patients, grade Il in 25, grade
III in 4, and grade IV in 1. No one experienced hepatic
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Fig. 1. Cumulative incidence (CI) of acute kidney injury (AKI).

veno-occlusive disease. Six of 38 patients (16%) had
positive blood culture; however, no one had confirmed
hypotension, indicated with decrease in systolic blood
pressure >10 mmHg to <90 mmHg. Of 6 patients with
positive blood cultures, 4 patients were not adminis-
tered VCM. The total number of positive blood cultures
was 13 of 998 specimens. Ten of 13 bacterial pathogens
from blood cultures were gram-positive cocci (Table 3).
Vancomycin-resistant Enterococci were detected in 1
patient from blood culture, however, this had been
continuously detected from stool specimens since
admission. No patients required hemodialysis. Among
the 38 patients, no patient died of transplant-related
causes (transplant-related mortality 0%). Six patients
relapsed. Of these 6 patients, 5 patients died of relapse.
A total of 32 of 38 patients are alive and free of disease
at between 139 and 1400 days (median: 634 days) after
CBT. The probability of disease-free survival at 2 years
was 83% and 77% at 3 years (Fig. 2).

Discussion

In this study, similar trends were observed in the time
course of renal function changes as previously
reported (8). However, the elevation in sCr was lower
in this study, especially in days 11-20 (from 35.0% [8]
to 15.8% in this study). Cumulative incidence of AKI
was 34%; however, this was not assessed in our
previous study (8). When we assessed the incidence
of AKI with an identical definition to the previous

Univariate and muitivariate analysis of factors associated with acute
kidney injury

Table 2
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Fig. 2. Probability of disease-free survival after cord blood transplan-
tation.

study, defined as just a 2-fold rise in sCr of 10 days
average before and after transplantation, the incidence
of AKI decreased to 11% in this study. In our previous
study, the maximum VCM trough levels were signif-
icantly higher in patients with AKI (8); therefore, we
have monitored VCM serum trough concentrations
more strictly to not exceed 10.0 mg/L since 2008 in
this study period. The average maximum value of VCM
trough levels was lowered to 8.7 + 2.1 mg/L from
12.2 + 4.6 mg/L in the previous study, and proportion
of patients with trough levels >10.0 mg/L was also
decreased from 57% to 24%. Although baseline sCr
levels and foscarnet use were associated with the
incidence of AKI, VCM trough levels were not associ-
ated with AKI in univariate analysis. No factor was
associated with AKI in multivariate analysis. Parikh
et al. (11) reported AKI significantly affects survival
after myeloablative allogeneic SCT in their meta-

Mae et al: Acute kidney injury after CBT

analysis, and more recently, Kagoya et al. (7) as well
as Gooley etal. (12) reported the association of
severity of AKI classification and non-relapse mortality
within 100 days after transplantation. Although cumu-
lative incidence of AKI was 34% in this study, no
patients required hemodialysis or died of transplant-
related causes. Recently, Yazaki et al. (13) reported the
association of overall mortality and early bacterial
infection of CBT in adults. They reported that cumu-
lative incidence of early bacterial infection at day 100
was 21%, early bacterial infection had a negative effect
on survival for adults, and the median day of develop-
ment was 10 days after transplant, suggesting that
prevention of bacterial infection in the very early post-
CBT phase is important. Recently, a shift has occurred
in the type of infecting organisms that cause bactere-
mia from predominantly gram-negative organisms to
gram-positive cocci. The same trend is confirmed in
the CBT (13, 14). VCM has an important role for
infection control of gram-positive bacteremia, and was
given to almost all the patients in this study. The
reduced susceptibility of staphylococci for VCM has
been reported since the mid 1990s, and prolonged
exposure to lower VCM concentration has been
associated with resistance (15). Although very few
studies about pharmacokinetics and pharmacodynam-
ics of VCM are available, several studies revealed area
under the curve/minimum inhibitory concentration
(AUC/MIC) as a preferred parameter, and AUC/MIC
>400 associated with successful outcome and preven-
tion of resistance (15, 16). Because of the difficulty of
determining multiple concentrations for calculating
AUC in the clinical setting, VCM trough concentrations
have been recommended as the best surrogate marker
for AUC/MIC, and concentrations of 15-20 mg/L —
higher than the 5-15 mg/L previously recommended —
is recommended as the target range (16). However,
because an increased risk of nephrotoxicity with
elevated VCM trough concentrations has been
reported, and no appropriate pharmacokinetic/pharm-
acodynamic parameters for VCM have been deter-
mined (15, 17, 18), careful assessments are needed for
using VCM at high target concentrations. Although we
controlled VCM levels to not exceed 10.0 mg/L in this
study, no patient died of bacterial infections. Further
studies are required to determine the optimal VCM
trough concentrations. Few reports are available about
monitoring VCM trough concentrations for preventing
AKI in allogeneic SCT in adults. Despite the limitations
associated with this retrospective review of a small
number of patients, our results suggest that strict
monitoring of VCM serum trough concentrations has a
beneficial effect on outcomes of CBT.

Transplant Infectious Disease 2013: 15: 181-186 185
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We report the results of unrelated cord blood transplantation (CBT) after myeloablative conditioning
regimen in 16 patients with hematologic malignancies from 15 to 20 years old. The median times of
myeloid and platelet engraftment were 21 and 38 days, respectively. The cumulative incidences of acute
graft-vs-host disease (GVHD) was 62.0%, all of which were grade I or II, and that of extensive-type chronic
GVHD was 12.5%. The probabilities of overall and disease-free survival at 3 years were 68.2% and 48.6%,
respectively, comparable to adult or childhood cases. Adolescents and young adult patients with hema-
tologic malignancies who have no HLA-matched adult donors could be considered as candidates for CBT.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Recently the medical needs of adolescents and young adults
with hematologic malignancies have become better defined. In
comparison of outcome of patients with 16-21 years of age with
acute lymphoblastic leukemia (ALL) treated with pediatric vs adult
clinical trials, pediatric trials yielded better outcome than adult
trials [1]. In patients with acute myelocytic leukemia (AML), out-
come of children younger than age 15 years has significantly
improved for the last several decades, but that of patients with
15-19 years remains poor [2]. Thus, adolescents and young adults
with hematologic malignancies are distinct in terms of their ther-
apeutic requirements compared to adults or children. However,
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Research Hospital, The Institute of Medical Science, The University of Tokyo, 4-6-1
Shirokanedai, Minato-ku, Tokyo 108-8639, Japan. Tel.: +81 354 495 €94,
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there have been no data defined adolescent and young adult
patients for cord blood transplantation (CBT) after conventional
myeloablative conditioning regimen. We here first report the clin-
ical results for a group of 16 adolescent and young adult patients
with hematologic malignancies treated with CBT in our institute,
showing the safety and efficacy comparable to those for adults and
children.

2. Patients and methods

This is a retrospective single-center analysis. Between
September 1999 and July 2009, 16 patients at adolescent and
young adult ages from 15 to 20 years old were treated with CBT
as the first allogeneic stem cell transplantation at The Research
Hospital, Institute of Medical Science, University of Tokyo. One
patient received an autologous bone marrow transplantation
before he had come to our hospital. Written informed consent for
treatment was obtained from all patients with the Declaration of
Helsinki. Patients were qualified as being standard risk and high
risk according to the criteria in the previous reports [3,4].
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2.1. HLA typing and donor selection

HLA-A and HLA-B antigens were identified by serological typing.
HLA-DRB1 alleles were determined by high-resolution molecular
typing using polymerase chain reaction sequence-specific primers.
Patients who did not have HLA-matched family or unrelated adult
donors were considered to be eligible for CBT. In the selection of
cord blood unit for transplantation, all cord blood grafts were eval-
uated by HLA-A, HLA-B and HLA-DRBI1 typing, and nucleated cell
counts. Preferred cord blood units matched 4 of 6 to 6 of 6 HLA loci
and contained a minimal cell count of 1.5 x 107 nucleated cells/kg
body weight before freezing according to the criteria of our insti-
tution as shown in the previous reports [3,4]. All cord blood units
were obtained from cord blood banks belonging to the Japan Cord
Blood Bank Network.

2.2. Conditioning regimen, GVHD prophylaxis, and supportive
care

All patients received fractionated 12Gy total body irradia-
tion and chemotherapy as a myeloablative conditioning regimen
(Table 1). Fifteen patients received standard cyclosporin (CsA) and
methotrexate (MTX), and one patient received CsA alone for a graft-
vs-host disease (GVHD) prophylaxis [3,4]. Fifteen mg/m? of MTX
was given intravenously on day 1, and 10 mg/m? on days 3 and 6
as previously reported [3,4]. Both acute and chronic GVHD (aGVHD
and cGVHD, respectively) were graded according to the previously
published criteria [5,6]. The criterion to stop immunosuppression
depended on patients’ disease status. All patients received recombi-
nant human granulocyte colony-stimulating factor starting on day
1 until durable granulocyte recovery was achieved.

2.3. Endpoints and statistical analysis

The chimerism status after CBT, engraftment, graft failure,
treatment-related mortality (TRM), and disease-free survival (DFS)
were defined as described in the previous reports [3,4].

Data analysis was performed on 1 December 2010. The prob-
ability of overall survival (OS) and DFS were estimated using the
Kaplan-Meier method. -

3. Results and discussion

The characteristics of the 16 patients and the cord blood units
are shown in Table 1. Six patients were classified as standard risk
while 10 patients as high risk. Six patients (2 ALL, 3 myelodysplas-
tic syndrome (MDS) and 1 chronic myelocytic leukemia (CML))
were initially treated by Pediatric units. All patients received a
single and HLA-mismatched cord blood unit. The median num-
bers of cryopreserved nucleated cells and CD34* cells were
2.50 x 107/kg (range 2.05 to 3.73 x 107/kg) and 0.94x 10°/kg
(range 0.46 to 1.33 x 10°/kg), respectively. The median numbers
of infused nucleated and CD34* cells were 2.11 x 107/kg (n=11;
range 1.36 to 2.38 x 107/kg) and 0.76 x 10°/kg (n=11; range 0.25
to 2.55 x 10%/kg), respectively.

Fourteen patients (87.5%) successfully achieved myeloid recon-
stitution and 2 patients went into graft failure regardless of above
of median number of total nucleated cells (2.71 and 2.45 x 107 kg,
respectively) and CD34* cells (1.09 and 1.13 x 105 /kg, respectively)
transplanted. One had full recovery with 100% of host chimerism by
day 52, and the other took a second cord blood graft on day 30. All
patients with myeloid reconstitution showed full donor chimerism
at the first bone marrow examination after CBT. The median time
to an absolute neutrophil count >0.5 x 10%/L among the patients
with engraftment was 21 days (range 19-32 days). The cumulative

Table 1

Characteristics of patients, cord blood units, and outcomes.
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Characteristics

Patients, n

Male/female, n

Median age, years (range)
Median weight (kg) (range)

Median number of cryopreserved nucleated cells

%107 [kg (range)
Median number of cryopreserved CD34" cells
% 10°[kg (range)
Median number of infused nucleated cells, n
x 107 [kg (range)
Median number of infused CD34" cells, n
x10°[kg (range)
Median time from diagnosis to transplantation
Days (range)
Recipient CMV status, positive/negative, n
Diagnosis
De novo AML [n (%)]
CR1,n
CR2,n
Not in remission, n
ALL[n (%)]
CR1,n
CR2,n
CR3,n
CML BC [n (%)]
MDS [n (%)]
RA, n
RCMD, n
Advanced (n)
MDS/MPD [n (%)}
Disease status at transplant’
Standard risk [n (%)}
High risk [n (%)]
Conditioning regimen
TBI+CY+AraC, n
TBI+CY +AraC/G-CSF, n
TBI+CY,n
TBI+CY+Tepa, n
TBI+Flu+Mel, n
GVHD prophylaxis
CSP+sMTX, n
CSP,n
Number of HLA-A, B, DRB1 mismatches
T.n
2.n
3,n
4,n
Engraftment [day (range)]
Median time to neutrophil count >0.5 x 10%/L
Median time to platelet count >50 x 10°/L
Acute GVHD [n (%)]
0
Grade |
Grade Il
Grade 111
Grade IV
Chronic GVHD [n (%)]
None
Limited
Extensive
Immunosuppressant termination (n=7)
Median time [day (range)]
Cause of death [n (%)]
Relapse
MOF

16
9/7
17 (15-20)
52 (45-71)

2.50(2.05-3.73)

0.94(0.46-1.33)
11
2.11(1.36-2.38)
11
0.76 (0.25-2.55)

429(65-1898)
133

3(19)
1
1

1
7(44)

2
4

1
1(6)
4(25)
1

1

2
1(6)

6(37)
10(63)

— (D e

—

- U1

21(19-32)
38(33-98)

1(7)
6(43)
7(50)
0

0

0

10(83)
2(17)

267 (83-952)

4(80)
1(20)

CMV, cytomegalovirus; AML, acute myelogenous leukemia; CR1, CR2, CR3: first,
second, third complete remission, respectively; ALL, acute lymphoblastic leukemia;
CML, chronic myelogenous leukemia; BC, blast crisis; MDS, myelodysplastic syn-
drome; RA, refractory anemia; RCMD, refractory cytopenia with multilineage
dysplasia; Advanced, patients with MDS-related secondary AML; MPD, myelopro-
liferative disease; TBI, total body irradiation; Ara-C, cytosine arabinoside; G-CSF,
granulocyte colony-stimulating factor; CY, cyclophosphamide; Tepa, thiotepa; Flu,
fludarabine; Mel, melphalan; CsA, cyclosparine; sMTX, short-term methotrexate;
MOF, multiple organ failure.

" Patients qualified as being standard risk or high risk according to the criteria
described in previous reports [3,4].
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Fig. 1. Kaplan-Meier estimates of overall survival (A) and disease-free survival (B) after cord blood transplantation in adolescent patients with hematologic malignancies.
The probability of OS (A) and DFS (B) at 3 years was 67.5% (95% Cl, 47.6-95.8%) and 48.6% (95% CI, 29.0-81.4%), respectively.

incidence of neutrophil recovery at day 42 was 87.5% (95% con-
fidence interval (Cl), 68.9-100%). A self-sustained platelet count
>50 x 10%/L was achieved in 13 patients at a median time of 38 days
(range 33-98 days). The cumulative incidence of platelet recovery
atday 100 was 81.3%(95%Cl, 57.3-100%). These results using single
units showed that the hematopoietic reconstituting ability of unre-
lated CB in adolescent patients was similar to those in pediatric and
adult ones [7-10].

aGVHD occurred in 13 of 14 evaluable patients who survived
for more than 100 days, but there were no patients with grades III
and IV aGVHD (Table 1). The cumulative incidence of grade 1 or Il
aGVHD at day 100 was 62.0% (95% Cl, 27.8-96.2%). cGVHD occurred
in all of 12 evaluable patients, and 2 among them displayed the
extensive type. The cumulative incidence of cGVHD and extensive-
type cGVHD at 1 year was 68.8% (95% Cl, 43.6-94.0%) and 12.5%
(95% CI, 0-29.4%), respectively. There was no relationship between
the immunosuppressive therapy and the occurrence of aGVHD and
cGVHD. TRM only occurred in one patient. This patient suddenly
suffered an infarction in the pons on day 22 after CBT, and died of
multiple organ failure (MOF) on day 43. The cumulative incidence
of TRM at 1 year was very low (6.3%). Consequently GVHD was
not related to TRM in our study. The relatively higher incidence
of GVHD in our study may come from earlier discontinuation of
immunosuppressant as reported previously [3,4].

However, 2 of 6 standard risk patients and 5 of 10 high risk
patients relapsed. The cumulative incidence of relapse at 3 years
was 45.1%(95% Cl, 18.8-71.4%). All of the relapsed patients received
chemotherapy to obtain remission, and five patients received a sec-
ond CBT. To find the risk factors to relapse after CBT in'adolescent
and young adult patients, we analyzed the relationships between
the relapse and the numbers of infused nucleated and CD34* cells,
GVHD prophylaxis and the number of HLA-mismatches, but there
were no significant relationships. In the patients with ALL, 1 out of 2
patients, who were treated by pediatric-type regimen before CBT,
and 3 out of 5 patients, who were treated by non-pediatric-type
regimen, relapsed. Although it was shown that pediatric-type reg-
imen is favorable for the treatment of adolescent and young adult
patients in ALL [1], there was no significant relationship between
the relapse after CBT and the treatment with pediatric-type regi-
men in this study. However, since the number of patients was small
in our single institute analysis, further study with a larger number
of patients may be needed to find the risk factor to relapse after
CBT.

Eight patients are alive and disease-free at the median
97 months (range 20-135 months) after transplantation. The

disease-free patients included the patient who underwent autol-
ogous bone marrow recovery without relapse. All of the alive
patients had a good performance status with 90-100% Karnof-
sky score at the time of analysis. The probabilities of OS and DFS
at 3 years were 67.5% (95% Cl, 47.6-95.8%) and 48.6% (95% (I,
29.0-81.4%), respectively (Fig. 1A and B). The probability of DFS at
3 years in the standard risk patients was 66.7% (95% CI, 37.9-100%)
while that in the high risk group was 40% (95% Cl, 18.7-85.5%).
Atsuta et al. reported that OS and DFS at 2 years in adult cases
who received CBT were 48% and 42% in AML, and 52% and 46%
in ALL, respectively [11]. Eapen et al. also showed that DFS at 2
years was 44% in remission cases and 15% in non-remission cases
at CBT in adults [12]. Pediatric studies reported that OS at 2 years
was 45.5%[9] and DFS at 5 years was 33-60% [10]. Thus, both DFS
and OS in the present study were comparable to those in adult and
pediatric patients.

However, in the previous report by our institute, the 3-year
probability of DFS after unrelated CBT for hematological malignan-
cies was higher (70%) than that in the present report, especially
in the standard risk patients (93% vs 67%) [4]. In comparison with
the previous report, the overall rate of high risk patients (62% vs
57%), the 1-year incidence of TRM (6% vs 9%), the 100-day inci-
dence of aGVHD (62% vs 52%) and the cumulative incidence of
cGVHD in patients surviving more than 100 days (69% vs 71%)
were almost similar. In contrast, the 3-year cumulative incidence of
relapse was significantly higher in the present study (45% vs 17%).
Therefore, the difference in DFS between the present and previous
reports might have been caused by the biological characteristics of
hematological malignancies in adolescence, such as the resistance
of malignant cells to anti-cancer drugs or immunological imma-
turity reducing the graft-vs-malignant cell effect. Accordingly,
further improvement in the pre-transplantation chemotherapy,
conditioning regimen and post-transplantation immunomodu-
lation may be needed to achieve better outcomes during the
treatment of adolescent hematologic malignancies with unrelated
CBT.

In summary, although our patient cohort was small, our
results suggested that CBT after myeloablative conditioning reg-
imen could be safe for adolescents and young adult patients
with hematologic malignancies as well as pediatric and adult
patients. However, since the adolescent hematologic malignan-
cies are thought to be relatively chemoresistant, a therapeutic
regimen that takes the biological characteristics of these mal-
ingnancies into account would contribute to achieve better
outcomes.
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Stressor Scale for Clinical Research Coordinators:

Abstract

Aim. This article is a report of the development and psychometric testing of the
Stressor Scale for Clinical Research Coordinators.

Background. Job stress is viewed as a situation where working conditions interact
with individual worker characteristics and result in disruption of psychological or
physiological homeostasis. Clinical research coordinators, also known as research
nurses, are professionals who play a central role in clinical trials. They face various
problems associated with their responsibilities; however, few studies have reported
on their stress. To manage their stress, it is necessary to identify the sources of stress
(i.e. stressors).

Method. The 56-item preliminary instrument was developed based on literature
review and expert discussions. A total of 589 clinical research coordinators in 186
hospitals in Japan were surveyed in 2011. Statistical analyses on construct and
concurrent validity, internal consistency, and test-retest reliability were performed.
Results. A six-factor solution with 23 items was selected using exploratory factor
analysis: ‘quantitative workload’, ‘conflict with investigators’, ‘ambiguity of work’,
‘conflict with other clinical research coordinators and with supervisors’, ‘demands
from an affiliate other than the hospital’, and ‘difficulty in caring for trial partici-
pants’. Confirmatory factor analysis affirmed construct validity, with a demon-
strated acceptable fit between the factor structure and the observed data. All factors
had significant correlations with burnout and psychological distress, which indi-
cated acceptable concurrent validity. Cronbach’s alpha coefficients ranged from
0-73-0-82. Intra-class correlation coefficients indicated almost satisfactory test—
retest reliability.

Conclusion. Our new instrument has acceptable validity and reliability for evalu-
ating job stressors for clinical research coordinators.

Keywords: clinical research coordinators, clinical trials as topic, instrument devel-
opment, nurses, occupational health, psychometric testing, stress
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Introduction

Job stress is viewed as a situation in which working
conditions interact with individual worker characteristics
and result in acute disruption of psychological or physiolog-
ical homeostasis (Hurrell & Murphy 1992, p. 676). There are
a vast number of studies on stress among healthcare
professionals, indicating that the levels of job stress among
these professionals may be high (Michie & Williams 2003,
Marine et al. 2006).

Clinical research coordinators (CRCs), also known as
research nurses, are relatively newly formed professionals
who play a central role in conducting clinical trials appro-
priately. Major CRC responsibilities include assistance with
protocol submissions; participant recruitment; acquisition of
informed consent; coordination of participant visits; collec-
tion and maintenance of clinical data; and serving as the main
liaison between participants, investigators and sponsors
(Davis et al. 2002). The daily conduct of any clinical trial
depends on the performance of CRCs (Eaton & Pratt 1990).

The number of CRCs has increased internationally because
of the increasing numbers of clinical trials (Spilsbury et al.
2008). The international societies for CRCs, such as the
Society of Clinical Research Associates and the Association of
Clinical Research Professionals, have been established, and
the number of CRCs participating in them has continued to
rise.

The literature indicates that CRCs face various problems in
their work; however, reports addressing the job stress of
CRCs are few. It is first necessary to evaluate their sources of
stress (i.e. stressors) by a validated instrument to address the
stress management of CRCs. The Stressor Scale of Clinical
Research Coordinators (SSCRC) was designed to measure job
stressors of CRCs based on National Institute for Occupa-
tional Safety and Health (NIOSH) job stress model (Hurrell
& McLaney 1988, Hurrell & Murphy 1992).

Background

Mueller and Mamo (2002) reported three themes in CRCs
facing problems: work autonomy/control, relationship with
patients and with doctors, and clinical or technical skill and
knowledge. Hoglund et al. (2010) showed CRCs’ ethical
dilemmas such as conflict between their obligations to clinical
trials and those to participants. Other studies highlighted the
problems of workload, multitasking, feelings of isolation, job
control, working with patients, collaboration with other
healthcare professionals and uncertain career development
(Fisher 2006, Hill & MacArthur 2006, Roberts et al. 2006,
Rickard et al. 2007, Spilsbury et al. 2008, Granda et al.
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2009). Moreover, burnout in CRCs is comparable to levels
reported by other healthcare professionals (Gwede et al.
2005). From these studies, it would seem apparent that
CRCs” work environment is stressful because of broadly
defined roles and the relatively new CRC specialty.

The NIOSH job stress model is composed of stressors,
stress reactions, and three other factors (individual factors,
non-work factors and buffer factors) (Hurrell & McLaney
1988, Hurrell & Murphy 1992). Stressors lead to physical,
psychological and behavioural stress reactions. In this model,
importance of focusing on stressors on stress management
strategy is emphasized. Thus, a way to identify and intervene
in the job stressors for individual workers is needed.

Various instruments have been used to measure stressors.
Some of these instruments, such as the generic job stress
questionnaire (Hurrell & McLaney 1988) and the job content
questionnaire (Karasek 1985), were designed to be adapted
for any occupation. However, the limitation of measuring
stressors of specific occupational groups is that various
occupational groups may differ in the nature of their work
environment, and they may be exposed to different stressors
(Senol-Durak et al. 2006). Correspondingly, occupation-spe-
cific instruments targeted at specific professions, including
clinical nurses (Gray-Toft & Anderson 1981) and mental
health professionals (Cushway et al. 1996), have been devel-
oped.

A validated instrument that measures the stressors for
CRCs has not yet been developed; a valid and reliable
instrument that measures the stressors specific to CRCs is
important in improving stress reduction interventions and in
promoting quality clinical trials across various countries.

The study
Aim
The aim of this study was to develop and test the psycho-

metric properties of the Stressor Scale for Clinical Research
Coordinators (SSCRC).

. Methodology

The SSCRC was developed and tested in two stages as
described below.

Stage 1: Item generation and content validation

Items were developed based on a literature review. We iden-
tified the literature related to the role and potential stressors of
CRCs, and existing occupational-specific or nonspecific
stressor instruments using PubMed, CINAHL, Web of
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Science, and Ichushi-Web (in Japanese). After reviewing all
the articles, we categorized seven hypothetical conceptual
domains of stressors: conflict within clinical trial team,
quantitative workload, role ambiguity, conflict with other
CRCs and with supervisors, difficulty in caring for trial par-
ticipants, qualitative workload and work environment and
structure. The preliminary 61 items based on these domains
were developed simultaneously. Next, we discussed the con-
tent validity with experienced CRCs, expert doctors in clinical
trials and nurse researchers. Based on discussions, some of the
items were combined or modified. Finally, a list of 56 items for
SSCRC was created. The scale asked CRCs: ‘Please select the
response options below that best describe your daily work as a
CRC regarding each question’. The items were assessed using
a five-point Likert scale ranging from 1, ‘strongly disagree’,-5,
‘strongly agree’ with higher scores indicating a higher stressor.
We used this 56-item SSCRC in Stage 2.

Stage 2: Test of psychometric properties

Participants

We contacted 325 hospitals that were registered with
Massive Network for Clinical Trials (The Japan Medical
Association 2010) and six hospitals that were designated
either Core Clinical Research Centers or Major Clinical Trial
Institutions (Ministry of Health, Labor and Welfare 2007) in
Japan by mail in November 2010 to ask the current number
of CRGCs. Of the 331 hospitals, 239 responded with the
number of CRCs, and 28 were excluded because they did not
employ CRCs. The total number of participants was 1,033
~ CRGs from 211 hospitals. We mailed questionnaires in Jan-
uary 2011. To examine test-retest reliability, we sent the
second questionnaire 3 weeks later.

Instrument

In addition to the 56-item SSCRC, we used the Mashlach
Burnout Inventory-General Survey (MBI-GS) and Ké to
examine concurrent validity of SSCRC. The MBI-GS is a
seven-point Likert scale that measures burnout (Maslach
et al. 1996, Kitaoka-Higashiguchi eral. 2004). MBI-GS
includes three subscales: exhaustion, cynicism, and profes-
sional efficacy. However, we used only exhaustion and
cynicism subscales because they are related to job stressors,
and there is no direct relationship between professional
efficacy and stressors (Leiter 1991, Kitaoka-Higashiguchi

2005). Cronbach’s alpha coefficients for the present
sample were 091 and 0-83 for exhaustion and cynicism,
respectively.
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The K6 is a six-item screening instrument for psychological
distress (Kessler et al. 2002, Furukawa et al. 2008). We used
K6, because it is quick to complete and effective for detecting
depressive and anxiety disorders (Furukawa et al. 2003).
Cronbach’s alpha coefficient for the present sample was 0-90.

Ethical considerations

A university ethics committee approved this study. All
questionnaires were completed anonymously. Participant
consent was confirmed by their completion of the question-
naire.

Data analysis

Data were analysed using R version 2.12.2 (R Development
Core Team 2011). Questionnaires with missing data on items
of SSCRC were excluded. Ceiling and floor effects were
examined by assessing highly skewed items, defined as a
mean + 1sp beyond the scope of the variable (Tanimura
et al. 2011).

Exploratory (EFA) and confirmatory factor analyses
(CFA) were conducted to investigate the construct validity.
We used the maximum likelihood method EFA with a
promax rotation. The number of factors was determined
using scree plot test, parallel analysis, minimum average
partial criterion and interpretability (Velicer 1976, Floyd &
Widaman 1995). As a result of the EFA, we eliminated items
that did not meet the following criteria: (1) each item had a
factor loading >0-5 on a factor, (2) each item did not have
loadings >0-25 on multiple factors, (3) each factor con-
tained three or more items. Following the EFA, factor
structure of SSCRC was evaluated using the CFA. We
hypothesized and tested a second-order factor mode!l com-
posed of the factors extracted by the EFA as first-order
factors and the SSCRC as a second-order factor. The model
fitness was assessed with the following fit indices: goodness
of fit index (GFI), adjusted GFI (AGFI), comparative fit
index (CFI) and root mean square error of approximation
(RMSEA). GFI, AGFI and CFI values greater than 0-90 are
acceptable fits, whereas values greater than 095 are good
fits. An RMSEA of less than 0-10 indicates an acceptable fit,
whereas one less than 0-05 indicates a good fit (Murohashi
2007). The analyses of EFA and CFA were conducted
according to previous studies (Sanjo et al. 2009, Chen et al.
2011). To examine concurrent validity, we calculated
Pearson’s correlation coefficients for SSCRC with exhaustion
and cynicism of MBI-GS and Ké.

Multitrait scaling analysis was employed to examine
convergent validity (item-own factor correlation >0-40,

© 2012 Blackwell Publishing Led
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factor corrected for overlap) and discriminant validity (item-
own factor correlation higher than item-other factor corre-
lations) (Fayers & Machin 2000).

Cronbach’s alpha was calculated to confirm internal
consistency. Good internal consistency was defined as an
alpha value exceeding 0-70 (Fayers & Machin 2000). To
evaluate test-retest reliability, we calculated intra-class
correlation coefficients (ICCs) for total score and each
factor score, with a coefficient of 0-70 indicating acceptable
test-retest reliability (Fayers & Machin 2000). A 3-week
interval was chosen because 1-6-week intervals were used
in previous studies on stressor scale development (Higa-
shiguchi et al. 1998, Senol-Durak et al. 2006, Khader et al.
2009).

Results

A total of 643 questionnaires from 191 hospitals were
returned, and 589 from 186 hospitals were analysed
(response rate of 62:2% and effective response rate of
57-0%). Table 1 shows the demographic characteristics of
the CRCs. Most respondents were female (85:7%), nurses
(49-1%), and full-time employees (73:7%).

We eliminated three items from the 56-item SSCRC due
to floor/ceiling effect. In the first EFA, we determined seven-
factor model. Based on result of the first EFA, we
eliminated 24 items due to low loading on one factor, four
items due to high loadings on multiple factors, and one
factor (containing two items) because its factor had only
two items. The result of the second EFA of six-factor model
with remaining 23 items met the above criteria (Table 2).
The results of the CFA and the names of the factors are
shown in Figure 1. The fit indices were approximately
satisfactory  (GFI = 0-910, AGFI = 0-889, CFI = 0-922,
RMSEA = 0-054). All standardized coefficients in the model
were moderate to high (0-52-0-86) with statistical signifi-
cance (P < 0:001).

The results of concurrent validity and convergent and
discriminant validity are presented in Table 3. The total score
and all factors of SSCRC showed low-to-moderate correla-
tions, with statistical significance with burnout and psycho-
logical distress. All items had acceptable convergent validity
with item-own factor correlations above 0-40, and discrimi-
nant validity with item-other factor correlations lower than
the item-own factor.

Table 4 shows internal consistency and test-retest reliabil-
ity. Cronbach’s alpha coefficient of the total scale was 0-88
and those of each factor ranged from 0-73-0-82. A total of
40S participants completed the retest. All factors except
Factor 6 had acceptable test-retest reliability with the ICCs

© 2012 Blackwell Publishing Ltd
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Table 1 Personal and organizational demographic characteristics
of the respondents (1 = 589).

Personal demographics

Age, mean (sp) 394 (8:2)
Gender

Male 82 (139)
Female 505 (857)
Marital status

Married 329 (55-9)
Single 224 (38:0)
Divorced/widowed 34 (58)
Medical licence

Nurse 289 (491)
Pharmacist 228 (38:7)
Medical technologist 60 (10-2)
Other/nothing 11 (1-9)
Years of experience of CRC

<2 152 (25-8)
9 <5 218 (37:0)
5-<10 180 (30-6)
<10 31 (5°3)
Employment status

Full-time 434 (73:7)
Part-time 153 (26°0)
Number of clinical trials for the past year

04 190 (32-3)
5-9 171 (29:0)
10-19 153 (26-0)
20- 45 (7:6)
Qualification of CRCs

Yes 232 (39'5)
No 351 (597)
Organizational demographics

Organization of the hospital

University 237 (40-2)
National 157 (26'7)
Other 195 (33-1)
Number of beds in the hospital

0-199 27 (46)
200-599 221 (37-5)
600-799 161 (27°3)
800- 180 (30-6)
Number of CRCs in the hospital

1-2 46 (7:8)
3-5 181 (30-7)
6-9 148 (25-1)
10- 214 (363)

Values are given as 1 (%).
sp, standard deviation; CRC, clinical research coordinator.

exceeding 0-70 (0-74-0-84); however, the ICC of Factor 6 was
0-65.

We computed average scale scores (sum of the item scores
divided by the number of items) (Table 4). Factor 5 had the
lowest average scale score (mean = 2-3), and Factor 1 had the
highest average scale score (mean = 3:0).
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Table 2 Exploratory factor analysis of the SSCRC: factor loadings and inter-factor correlations after promax rotation (1 = 589).

Factor

Factor loadings

F1 F2 F3 F4 FS F6

Factor 1: Quantitative workload

Q1 I have to work a lot of overtime

Q2 There is a great deal of work to be done

Q3 I have to work nights, early mornings, or weekends
Q4 My role is too broad

Factor 2: Conflict with investigators

QS5 I feel it is difficult to do my work because investigators do not

execute their responsibilities

Q6  Investigators do not provide me with necessary information when needed

Q7 I have difficulties obtaining enough time with investigators

091 -005 -008 0-03 -0-05 0-03
0-82 009 -003 -003 -001 0-04
065 -015 -001 0-03 0:06 —-0-06

060 010 003 -008 004 003

-0-01 0-84 —-004 003 000 -004
-0-03 077 009

0-01 0-62 0-04

-003 -010 -006
-0-07 000 0-08

Q8 I have to work under a bad relationship between investigators and -0-06 0-54 -0-03 006 003 008
trial participants

Q9  Investigators make unilateral demands without considering my situation 013 053 -006 002 020 001

Factor 3: Ambiguity of work

Q10 I am not certain about my contribution to the outcomes of clinical trials -012 -011 077 =009 003 008

Q11 I am not certain about the desired role of CRCs -011 006 075 -001 -005 002

Q12 I am not certain whether my current work leads to a future career 011 004 058 -004 -007 002

Q13 I do not receive sufficient support for my career development 016 003 053 004 001 -008

Q14 I do not have sufficient authority to perform clinical trials 002 007 051 016 004 -012

Factor 4: Conflict with other CRCs and with supervisors

Q15 I do not want to work with a certain CRC and/or supervisor 002 -001 -010 084 -002 002

Q16 I have colleagues of CRCs and/or supervisor whose opinion on work is -0-04 001 -001 083 002 007
different from mine

Q17 I have to work with uncooperative CRCs and/or supervisor 003 001 012 070 -003 -006

Factor $: Demands from an affiliate other than the hospital

Q18 I face inadequate responses from an affiliate other than the hospital (e.g. Sponsor) 000 001 -005 000 088 -008

Q19 1 have to treat the inadequate demand for participants from an affiliate other than ~ 0-01

the hospital (e.g. Sponsor)

Q20 I have to engage in clinical trials that I think are meaningless or worthless

Factor 6: Difficulty in caring for trial participants
Q21 I cannot sufficiently care for trial participants suffering from
diseases or symptoms

Q22 I feel there are difficulties explaining in a way that trial participants

can understand well

Q23 I cannot fully respond to anxiety or demands of trial participants

Inter-factor correlations
Factor 1
Factor 2
Factor 3
Factor 4
Factor §
Factor 6

-005 000 -002 0-78 0-03

-0-09 0-00 0-08 0-02 0-58 0-05

0-07 -003 —-009 002 -004 076

-0-03 007 005 0-02 -0-10 0-67

003 -012 016 003 009 063

1-00 0-40 0-39 036 054 018
0-40 1-00 0-59 042 0351 045
0-39 0-59 1-00 0-53 0-50 0-39
0-36 042 053 1:00 045 0-12
054 051 0-50 045 1-00 0-34
018 0-45 0-39 012 034 1-00

Bold values are the items assigned to the factor.

Discussion

Study limitations

First, the effective response rate of 57-0% is somewhat lower
than that in several studies [e.g. 77% in Khader ez al. (2009)
and 65% in Rout (2000)]). However, the effect on this study
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was not crucial, because sufficient data were collected from
Second, this study was
conducted in a single country. Although the role of CRCs is

major hospitals nationwide.
not considered to be very different between Japan and other
countries (Aotani & Saito 2008), medical systems and
professional backgrounds of CRCs may differ. In fact, the

proportion of full-time CRCs in this study, at 73-7%, was

© 2012 Blackwell Publishing Ltd
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Figure 1 Confirmatory factor analysis of
the SSCRC. CRCs, clinical research coor-
dinators. Goodness of fit index = 0:910,
adjusted goodness of fit index = 0-889,
comparative fit index = 0:922, root mean
square error of approximation = 0-054. All
standardized coefficients were statistically
significant (P < 0-001).

Stressor Scale for Clinical Research Coordinators

Factor 1
Quantitative
workload

Factor 2
Conflict with
investigators

Factor 3
Ambiguity of
work

Factor 4
Conflict with
other CRCs and
with supervisors

Factor 5
Demands from an
affiliate other
than the
hospital

Factor 6
Difficulty in
caring for trial
participants

Table 3 Concurrent validity and convergent/discriminant validity of the SSCRC.

Concurrent validity Convergent validity” Discriminant validity*

Exhaustion Cynicism Ké
(n=560) (n=560) (n=587) Multitrait scaling analysis (n = 589)

Total SSCRC 0-55** 0-48%* 0-53%* 0-50-0-74 0-03-0-45
Factor 1: Quantitative workload 0-45%* 0-20%* 0-32%* 0-55-074 0-03-0-40
Factor 2: Conflict with investigators 0-35%* 0-33%* 0-33%% 0-52-0-70 0-17-0-45
Factor 3: Ambiguity of work 0-35%% 0-41**  042** 0-50-0-58 0-11-0-42
Factor 4: Conflict with other CRCs and with supervisors 0-40%* 0-44** 0-45%* 0-66--0-72 0-08-0-42
Factor 5: Demands from an affiliate other than the hospital 0-40%* 0-35#* 0-37**  0:51-0-66 0-18-0-41
Factor 6: Difficulty in caring for trial participants 023%* 024%*  025**  0-54-0-56 0-06-0-35

TRange of item-own scale correlation coefficients, corrected for overlap.

Range of item-other scale correlation coefficients.
*#*P < 0.01.

different from that in previous studies (Gwede et al. 2005,

Contents and structure of SSCRC

Rickard et al. 2007). Additional studies on the cross-cultural
utility of SSCRC are encouraged, since regional differences The SSCRC is based on a comprehensive literature review

may affect the stressors for CRCs.
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and discussions with experts, as emphasized by Streiner and
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