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Medical informatics studies on the diagnostic ability,
prognostic value, and cost-effectiveness of cardiovascular
magnetic resonance imaging
(LBMRIBREDOZHEE, T4 FRIGEB LB AR RICE T BB ERFHNIZR)

- This thesis describes three studies I conducted to verify the usefulness of
cardiovascular MRI. The three studies are outlined below.

1. Comparison with myocardial perfusion MRI and myocardial perfusion SPECT in
the diagnostic performance of coronary artery disease

The diagnostic ability of stress myocardial perfusion magnetic resonance
imaging (p-MRI) was compared with myocardial perfusion single photon emission
computed tomography (SPECT), using a meta-analysis method. The diagnostic
abilities of p-MRI and SPECT have been investigated in similar subject groups
in reports published in English or Japanese. The reports I used for this analysis
were selected according to a screening standard, which was established in advance.
After consolidating the data from the selected reports, I compared (1) the
integrated odds ratio, (2) the point estimation values of
sensitivity/specificity, and (3) the summary ROC curve. For this analysis, I
selected six reports (number of subjects: 153; number of coronary-artery target
sites: 447). Meta-analysis revealed that the diagnostic ability of p-MRI was
superior to that of SPECT regarding each of the parameters (1)-(3). This is
considered to be supportive evidence of the usefulness of p-MRI.

2. Comparison of the cost-effectiveness of stress myocardial perfusion MRI and
SPECT in patients with suspected coronary artery disease

The aim of this study was to perform a cost-effectiveness analysis (CEA) to
compare myocardial perfusion magnetic resonance imaging (p-MRI) and single
photon emission computed tomography (SPECT) in a Japanese setting. The CEA was
performed from the payer’ s perspective. The subjects were outpatients who had
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reported chest pain, had no history of myocardial infarction, and showed normal
or equivocal stress electrocardiogram findings. The costs of imaging techniques
and treatments were assessed using the reimbursements of medical fees from
Japanese healthcare insurance for the vear 2007. Clinical effectiveness was
defined in terms of the percent correct diagnosis of coronary artery disease
(CAD). Data from published studies provided probabilities for the CEA, including
the sensitivity and specificity of each imaging modality. The cost effectiveness
ratios (CERs) of p-MRI and SPECT were evaluated by using a decision tree model,
and the two were compared. The CERs for diagnosis of CAD by p-MRI and SPECT were
1, 988. 2 and 2, 582. 0 Japanese Yen (JPY), respectively. The CERs for diagnosis
and treatment of CAD by p-MRI and SPECT were 7, 066. 1 and 7, 172. 2 JPY, respectively.
At.a pre-test likelihood of CAD of 20-70%, the CERs for diagnosis of CAD by p-MRI
and SPECT were I, 476.8-3,364.3 and 2, 107. 3-3, 957. 7 JPY, respectively. For
outpatients with chest pain, p-MRI had good clinical effectiveness and
cost-effectiveness compared with SPECT. In the management of patients with
suspected CAD, p-MRI is as useful as SPECT.

3. Assessment of the prognostic value of normal stress cardiovascular magnetic
resonance imaging

The aim of this study was to determine the prognostic value of normal stress
cardiovascular MRI (CMR) by a systematic literature review and meta-analysis.
The Medline database and the Cochrame Library were searched for articles
published between January 1990 and November 2011. Prospective cohort studies
of subjects who underwent stress CMR for known or suspected coronary artery
disease (CAD), and that reported data on major adverse cardiac events (MACE)
or hard cardiac events (nonfatal myocardial infarction or cardiac death) with
a follow-up period of at least 6 months were included. Studies performed
exclusively on patients with CAD were excluded. The summary relative risk ratio
for MACE was 0. 50 (95% confidence interval (CI): 0.44 to 0.58) for normal cine
CMR and 0. 09 (95% CI: 0.02 to 0. 35) for normal perfusion CMR. The summary relative
risk ratio for hard cardiac events was 0. 36 (95% CI: 0.16 to 0.8) for normal
cine CMR and 0. 22 (95% CI: 0.07 to 0. 66) for normal perfusion CMR. Normal stress
CMR for patients known or suspected of having CAD has good prognostic value in
predicting cardiac events. In particular, when the endpoint was defined as a
hard cardiac event, patients who were negative in CMR had a markedly decreased
risk of events than those who were positive in CMR.

In summary, the results of my studies suggested that the diagnostic ability
and cost-effectiveness of CMR are same as or better than those of existing
techniques. Also, my studies suggested that CMR has good prognostic value. These
findings are considered to be supportive evidence for the utility of CMR.
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Medical informatics studies on the diagnostic ability,
prognostic value, and cost-effectiveness of cardiovascular
magnetic resonance imaging
(DBMRIRAEDZUEE. TR T HEEBIOE FX R R § 5 E B EREIIIF)

B CRBIIRKATIIEEOE L Z2 ED,. DARIZBWTHEERROBKIIZHEN, Z
DOREREFTENEMLTBD, RHOBEICDORITAEHLZZEDPX OERK/R) A2 O
WBEETHS. HEHFECT (Computed Tomography)> MRI (magnetic resonance imaging)’s & DE &2
ErEEOEREMN LICHEN, TNS ZAWTI D EGZHILOCOEREDOZNCREBOMFIZB N
T, TOEESMBLTETVS, ZOFTHOE MRI (cardiac MRI, LT CMRMZ B} 5 & #E i
BEMmOESEERE ULEBRFEEOKRE. OHNA7EY T2 OFlE. BLOTFETFRIZEC
Big aRSEmML TETWS, LALENSOWMEIL. E4 OBEEE - THTHIESCE SR
LR L OBE. MEBREOEBILZFITETIMEICEEE>TNBEIT TR, LA~
HERICBITDDBERZERFRE LR TH D, BT, SANZUECHEH R A I REN
529, BEELD CMR OFDEEZEHTHBBIZZ L VWORBRTH 5,

EEMFRL. CMR OB LREBOZE - PRTFABIIEOREEICONTEEFBRED
FHRICEDSRAEZRALZIMRLEPLETS 6 EMROEKRR/LTH S,

BI1ETH Fies L TEOEOCRBIZHTIEGZEEORKEHEHE. WO T CMRIZET
LREDOHERBIVEOMERZRR, FARET > LBEBITENIIDONWTHAL /2.

B2 BTRAFMRXTAVEHAFEBLUOT -5 OFFFEIC DOV THER L .

EBIETI. AFZTFVIAEANE CMR OZBECHS LEFRE (BEFRE) okt
BIZDOWT, OFMmHE MR &35 EDHRENL SN T W 2.0 8515 SPECT(single photon emission
computed tomography) DEZMTEEICBE T 2 A &Y 7 F 1) 2 XA 2T\, (LM FE MRI i 08 O H
KEHTHDENITET VAR 3 DMRIEL 2. DAl MRI &L F fuii SPECT DR
HORBIIHT22MEDOILEICET 58mXOREKETV., HEMUDHRE L NRINHEE %
W XEICH LT, TOTF—% &M, REHS Lz, TOERICEL. OESS Y X,
QBRE - BREDHRESMEG)Y YU —ROC #ig. ThThORBEET >/, TOER. HEHR0)
~@) T N TLHfLFE MRI O ZWEELL A ML SPECT & 0 ZMEEICEBN TIN5 Z EARB I /s,

B4HETIE. CMR DBADRIN, BHEFRELORRIIONT, HEOERHETFIZBWT
B RBEEDODNZHEBRELZHRE U0 MR &0l SPECT OBRAIES %
T, TOHREEEGE L. OB MREXZILE) & UAIOMRITLHEZES ORI
BNHOD, WEEHRA. AMOERBREICTREZZADZVD ULIIREETETERVIE
#BREL L. BRAOEHIX 2007 FZHMMABRICED L L., 21ROEBEITHBR T2 32
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WHBIRAEOREENSEL < ZMENZHRELE. TOER, BALMHE RENERE 35%)
BWT LM MRI &OEfE SPECT ORZENIET 2 EBMRIIZENFN 1,9882 &
25820 I THo7z. T/-2W - HHECHETIBRADRLIIZNEN 70661 M & 7,122 HTH -
oo EBESMEL TREMBREE 20%0 5 70% X TR B2 T 2B AR
DA MEE MRI IZBWT 1,476.8 [-3,364.3 [, M SPECT I2BW T 2,107.3 [-3,957.7 HTH
o7, WREZHFA DAREBRE BN TOMMIE MRI LD H SPECT & 8L, BEF/IT%EA
MR ERLZ, BMEDRBEZREODNZEREOTR—J A MZEL, OFfF MR LD
Mk SPECT LFERICERTH B Z EMNTRB I N,
FESETIXI.CMROTFPETFRECHETEIATITA v I LEL—EAF 7 F Y L RIZDNT,
CMR(E 7 > & MRLAROEMHE MR)IZT TatE) LB SN BBREOTERTREE S AT
TAVIVEaA—ERAYTF U RITTRETL 2. CRFIARIE 1990 4E 1 A S 2011 4E 11 A,
SCHR T — % ~X—Z I "Medline] & [Cochrane Libraryl %\ iz, BE 6 » AL L& BE LRI
ZREL. FEFEOLME A X M(MACE: major adverse cardiac events)3 L8 BALEH (hard
cardiacevents) &7 A ALADIGEEL L/ CMR O FETFRIEEZRN L - ERENSRE L,
BREORE. NERRELE| 282072 11 XRCELTF—y 2L, F—Y0KeEfFo7.
FERELMEANR NREEZT Y MVALOEEE L-BE, A% 2 MR 3L NSO 7
MRI RGBS T 2HE ) X 7 HIZTHEN. 0.50 (95%SHEX [ : 0.44-0.58) & 0.09 (95%
EHIXR:0.02-035)ThH o7z, EBRLERREEEZ T T b LOHEEE U841 036 (95% 12
X : 0.16-0.8)& 0.22(95%IEHEX M : 0.07-0.66) TH o7z, LB X2 FEEICHL. CMR IZ
BWT B CHESNAAEAIIBIFETFRPREZEDEEIOSNS. BIZTY I LD
BEZERLERELEHE. CMR BHEIBHICHRTRELLOBES RS FREOY Z 7 BET
T EMNRBENTZ,

FOETIE. ThS5OELXOHMEREVRIEIN. SBOFEICODWTREZE XN,

OHEEETIR, FETHIBENSDAY T F I P ARLELRRXRICHTBMICHECE
Alc. BIEOMBEBIZNS O MRI &M SPECT OEERICHBITAEREDBNVWEIZOVTO
FEWICHBICHE U, £, BIEONERBENS OREAX S 1 ROKRBAE, Bl AEIC
BT 5ERNED, AMRBRERMRICIHBEINTV .

INZETDIC, FHIT, O MRIREOBHRE. FERTHESICRAMSRICEL T, EX
BFHRFZORADSMOBALYD TORLTHY, 5% OB RBROBFH IR OF, ERELHT
IO FERRICH U TERTDLIAKRRDLDHH S,

Lo TEHR, IRERFE L (RERE) ORMEAREIN B BRHDLOLED D,
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