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In recent years, Evidence-based Medicine is practiced in medical care, and meta-analysis is positioned as the highest
quality research paper. However, there are no unified criteria to evaluate meta-analysis. Thus, we developed and evaluat-
ed objective criteria of meta-analysis paper. Meta-analysis was evaluated from the standpoint of format and quality.
Format score was developed based on QUOROM statement. Quality scores were evaluated in each step of meta-analysis.
We evaluated meta-analysis for advantageous or adverse effect in the relationship between Renin-angiotensin system
(RAS) inhibitor and diabetes mellitus. Research articles either in English or Japanese were searched in PubMed and the
Cochrane Library in July 2009. Fifty-five studies were evaluated for format and quality score. Format score was 64.5+
25.3% (Mean=S.D.), and quality score was 57.1+£21.6% . After plotting each score along the X-Y coordinate, format
score was correlated with quality score (R2=0.702, p<0.001) . In studies with quality score of 70% or higher, RAS inhi-
bitor prevented new-onset diabetes mellitus. Angiotensin converting enzyme (ACE) inhibitor reduced risk of myocardi-
al infarction, however, angiotensin receptor blockers (ARB) increased the incidence in odds ratio 1.21 (95% CI: 1.04-
1.40) . We evaluated meta-analysis by format and quality score, and these factors showed correlation. Therefore, assess-
ment of quality score leads to prompt and reliable evaluation of meta-analysis. According to articles evaluated by quali-
ty score, RAS inhibitor showed effectiveness on diabetes mellitus. However, careful attention must be given in ARB ther-
apy on patients with myocardial infarction risk.
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tem inhibitor: RAS inhibitor) &R & DEIRIC
BId 25 ErRE L.

5 &

1. WRHFBXDOHME  RAS inhibitor D B R Jk
CRIETEEBIIONWT, A¥T7FU T AR EMRR
U7z, ZRIEERE PubMed, the Cochrane Library %
L, ‘“diabetes AND (angiotensin-converting en-
zyme inhibitors OR angiotensin-receptor blocker OR
Captopril OR Enalapril OR Alacepril OR Delapril
OR Cilazapril OR Lisinopril OR Benazepril OR Im-
idapril OR Temocapril OR Quinapril OR trandolapril
OR Perindopril OR Losartan OR Candesartan OR
Valsartan OR Telmisartan OR Olmesartan OR Ir-
besartan) > % keywords & U /z. X411 2009 4 7
HETRZETSNZ@mXDOE, 353 HAGE
SHEETOHIMLELE. ZoXdITMBEINZm YL
M5, NRDZWIEEIER O ZhiH L7z,

2. WX DFFE

(1) #l#EkkELDEfM (Format Score)

AEZ T F VT AL Dit#Ek Xz - il T % 729,
QUOROM (Quality of Reporting of Meta-analyses)
statement” 7% 2¢Z5 L C Format Score Z {ER% L 7=.
QUOROM statement (35w S HERaIRFICH T HHE O
FryvZ7ZHBEL TWS DT, Format Score T
WZEICBET 2EE [THRY (ERRASER OBIREE) |
(Abstract: Objectives, Introduction), [H#F3% D K%k
(BRIRW B G M D FFAM) | (Methods: Study charac-
teristics) | ZHIBRL, FRXDFAED A ZHRITL 72
(Table 1).

(2) WX DOEDFAM (Quality Score)

AZTFU T ADFNEY (TBHEMTEDOBEK],
GRS DREIREE OF), TEEOERET—5 D

iy, TEEEH#ENT, THRRNA 7 X)) EICEEMIE
HZ#FE L. X512 Format Score THIFRL 7= 2

IHHZEML, Quality Score Z{ER% L 7= (Table 2).

Table 1. Format Score of Meta-analysis
Classification Heading Descriptor Point Numb(f;r:ogse;rtlcles
1. Title Containing meta-analysis or systematic review 1 25
(1) Format Structured format 1 37
(2) Data sources Classes of information source 1 31
2. Abstract (3) Review methods Study characteristics, study design 1 43
(4) Results Quantitative findings 1 45
(5) Conclusion Main results 1 47
Databases, other information sources 0.5 43
(1) Searching
Limitations (period of years, languages, ages efc.) 0.5 35
(2) Selection Defining population, study design efc. 1 52
3. Methods
(3) Validity assessment Masked conditions, quality assessment etc. 1 28
(4) Data abstraction Completed independently, in duplicate 1 23
(5) Quantitative data synthesis Data analyzing technique 1 41
(1) Trial flow Trial flow of selected article 1 22
Intervention duration 0.3 47
4. Results (2) Study characteristics Trial drugs 0.3 35
Trial dose 0.3 22
(3) Quantitative data synthesis Outcome of each trials 1 43
Publication bias 0.5 22
5. Discussion
Study limitation 0.5 28

Modify of QUOROM statement.”



No. 9

1217

Table 2. Quality Score of Meta-analysis

Number of articles

Heading Descriptor Point (n=55)

1. Objectives Clinical question and characteristic study explicitly 1 49
2. Search of study Collect every related study 1 39

RCT (Randomized Controlled Trial) 1 44
3. Quality of study

Double blind method 1 13
4. Data extraction Completed independently, in duplicate 1 23

p-value 0.5 44
5. Statistical analysis

95%CI (Confidence Interval) 0.5 40
6. Publication bias 1 10

HEEE OS5 [BIHBE DK (Search of
study) {2 DWTIZ, the Cochrane Collaboration 2
BITZAETY YT ADEFRITHE > TRAEEHR DM
FEAINEE 2 34T U 7=

Format Score THIFR L7z MK DOR:E (BEKAY
BEMNEOFM) ] 1ITDWT, QUOROM statement
TIHEAWIC4THE BFETY A1 >, #HBRE DR
Y, MADFHM, 7V NHLADER) ZRL TN,
Quality Score |38 2 BB MICFTMT 5 Z ENHEB
12OT, 4HHODD SFBFHEICHKBEL THha
MRT A 2R E LT, RXDOBIREED
il (Quality of study) ZFFfiL 7=. WFFETH1 >
12 DWW Tl Jadad Scale }z TF Delphi List (2 T3
KHEfic N TWwWs 23HE {J >4 LMtk
(Randomized Controlled Trial: RCT), —E Bk}
Z i U 7z, %10

MFERE &N &5 —% O] (Data extraction)
IZDWTIE, QUOROM statement (2D W T, #
BMCHIN LU THIHL TWANENEFHMEL /2.7

¥ 7=, The Cochrane Collaboration D g% Tl
VATRTA VI LVE—DDBIREHREITENZD
DEAZTFIULAELTWD I ENS, THaH#E
#r] (Statistical analysis) IZDWTIE, FERKEIZ
K5 EHMEE (pfE) EXEHEE (95%CIH OFMEIC
KOHEZMHELRL .

[H RN 7 A ] (Publication bias) IZDWTIE,
MXHTTy )T oy MVEIZKOBREL, »
DHRRNA T AW ESINEHBbDE T N,

& 51Z Format Score THIFRL 7= THH (ERKRM
SR OBMERE) | ITDWTIE, EIKASER AT

&M ZFEE L7z (Table 2).

PLE, % Score ®5 %, Table 1, 2 ® Heading 7
TNENTIZRDBEODRA S FE2HOVYE TR Fx
w 7 IBEANEE n 5 Heading ICDWTIE, 11EH
1/n &L T Heading OGN 1HRA > FERDED
iZ2LU7=. UL, Quality Score 12 &k %8 O i
DNWTIR, HEERDHETTA 2 DEADZENK
ENTENS, TNTN1ELTEHO Y TR, @Y
W24 (H. L, T.O.) THILU CEHL, FEAhAS
WM DB A1213 4% Score DHUEZ FHEMAL
T, MaHii&EDOGENMGO N R EHRAL 2.

JmoNFERE, EERR2HEEICHTIEIRE
BHLU, BERERIITICE O EIRERZRD . H
ZHEHTIZ SPSS Statistics 17.0 T/r#7 L /=.

3. 3 H 5% 3 & Quality / Format Score @ EF {ff

Quality Score 28 70% DL £ & 70% KD A5 7 F
21BN T, XX F Iz ITT (Intention to
Treat) fENTZ5EM L TWD D, RO 5347 DR
SN TSN ZE#E L, Quality Score M %4
Z aF A U 7z,

¥ 7=, Quality Score 7% 70 % LA b D & X % Xt 4
2, MEIBERENRD SNT=T—F =L,
RAS inhibitor 735 X % B R S NG OFEE ~\ D 5% &
IZDOWTImXZBML /2.

] R

1 WY O

(1) 5w

PubMed 63 #, the Cochrane Library 2 #i®D A ¥
7rHU A GF63 ) MBI NL. ab,
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the Cochrane Library THZR I /= 2 #I2DWTIE,
PubMed IZ HIdE Tz,

63 HD OB, PRI 8 #H (bR M EF LD
a1, MRS O 2 ), EEED D Wi
HAGEUSN ORI 4 i, DM 2H) ZFR\/zZ 55
HIZDONWT, BRI OVE 2374l L 7z, 1269 7233, %
EHDHWVFIHAREDNZFEEST DmITIE, EY
BEUAN O 1 iz 3.

2) AZT T AL BT Dbkl & EH O

MR S5 HaE 24 TIEL /=& 25, FHED
A—F#13 Format Score 11.3% (118/1045 IEH),
Quality Score 1.8% (8/440JHH) Tho7=. £
HIZOWTHMEROAEEZE/-E T 5, Format
Score 13 64.5 £25.3 % (Mean £ S.D.) , Quality
Score |3 57.1£21.6% T d > /. Format Score T
X, 13.(2) I (Selection) | 52 #, [2.(5) ks
(Conclusion) | 47 %, [4.(2)WFFEDE:AE: © Jr AHAR
(Study characteristics: Intervention duration) | 47 $
TE < DEHEMNRO 5N, O Dan->zHEI
5. 5% /N1 7 A (Discussion: Publication
bias) | 22 %, T4.(1) hZ 4 7). ® 7 O— (Trial
flow) ] 22 ¥, 4. 2)WIFEORE - & 58 (Study
characteristics: Trial dose) | 22 %, [3.(4)FT—~ D
7 7 A k57 bt (Data abstraction) | 23 /5 &
THo7= (Table1). F /=, Quality Score TIlI,
1. HA (Objectives) ] 49 #f, 3. ZEDE (RCT)
{Quality of study (RCT)}] 44 i TZ < DN
o, Yo EHBK T6 HRNT T A
(Publication bias) | 10 ¥R, 3. #fZE0E (—EEMH
i#£) {Quality of study (Double blind method)} | 13
HWTho/z (Table2). /2B, BT —% &N
LTWBAFYF U 2 ZXimid, 80.0% (44/55 )
Th-T=.

Format Score % (X Quality Score & xy Ji& {12
Ov bhLz&EZA, Eq.(1) OEIFERIKD 5N
7= (REFRE R?>=0.702) (Fig. 1). Eq.(1) 358
AHERLD p<0.001 TEETHO, X/, HIEHk
BH p<0.001 A FENRD 5Nz

y=0.718x+10.814 1)

2. I H i 32 & Quality / Format Score @ 5 {ff

Quality Score 2% 70% LA EDFmSCIE 20 kT, Z
D95 18 #il Format Score TH 70% LA L %D
To. EOCHIHNIC ITT T 258 L TW D A& 7Y

100 *

* S0 o

y=0.718x + 10.814
R®=0.702

o
S

Quality (%)

0 50 100
Format (%)

Fig. 1. Quality and Format Analyses of Meta-analysis

1) 2 21, Quality Score 2% 70% LA £ T 50.0% (10
/20 ), 70% K TIE 8.6% (3/35#H) Thor-.

F 77, BE4 M7 Quality Score 70% LA T 85.0%
(17/20 ), 70% AT 14.3% (5/35#) Tho
7z,

MR XD D BMEHIAEBENRO SNeT—4
EZHIM L& 25, IEREREEFITHT 5 RAS in-
hibitor DRI DNWTIX, BERWEFEAEMHIAY 5 H
THRvLNE, IhsHEOa> hO—)L3T ot
A3, FhOREER EMN 3 HT, RAS inhibi-
tor [ XPRIEEE & PLi U T Hat B9 HE PR 5 6 E 401 il
DR BTz,

—7, HERFEF I S RAS inhibitor D% 5#
IZDOWTIE, BYERIEDA IR S 3B REERAMN
WD 5 Tz, 1721242830 BEJEFEREH 1B 1T S ACE
(Angiotensin Converting Enzyme) [H 223 & CCB
(Calcium Channel Blocker) D I#gTIZ, ¥~ O
TIWTIVRSDNIZOTIVT I U RANOBLT
J 2773, RR (Relative Risk) 0.58 (95% CI : 0.40
-0.84) EHEITMET U7z, 30 H R % % BYE & 01
i\ﬂ/f%, T RSB NIT VT4 T hO—

VIZRLT, PIVTIEHZNNEI T LT FZE
OJE&% EHE D HELTHHI 580 5 Tz,

EEBANDEEIZDNWTIE, ACE HZEXRTL
REZE, EEIRFEE, O ME TR OEBRRRE D)
RORD 5Nz, 142050 UL, DFiFEZFEND RAS
inhibitor O %R T3 ACE [HEHK TY X 7 B/ MR
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Table 3. Relationship of RAS Inhibitor and Diabetes in Meta-analysis
Outcome Patient Intervention Comparison References
DM New-onset DM Reduction Without DM ACEi/ARB Tlacebo, no treatment, or 17, 21, 24,
active interventions 28, 34
Micro- to normoal-
L Increase
buminuria
DKD ACEi/ARB Placebo or no treatment 25
Micro- to macroal- .
L Reduction
buminuria
E\?r;?:l(;rit;) microal- Reduction ot ki Placebo or no treatment
Normo- to micro- or dDils\ga‘:;t o ey ACE! %
L Reduction CCB
macroalbuminuria
E Cdl}Cth.l‘l of al- p=0.001 With and without DM ACEi/ARB Active interventions 29
uminuria
Renal
Doubling of serum Reduction Diabetic nephropathy ACEi/ARB Placebo or no treatment 12
creatinine Reduction DKD ACEi/ARB  Placebo or no treatment 25
Redu.ct'lon of serum p=0.01 With and without DM ACEi/ARB Active interventions 29
creatinine
Reduction DKD ACEi/ARB Placebo or no treatment 25
End-stage renal dis- Reduction DM ARB Placebo 45
case Reduction With and without DM ACEi/ARB Active interventions 29
Reduction Diabetic nephropathy ARB Placebo or no treatment 12
DM without left ven-
Reduction trlculgr systolilc. dys- . ACEi Placebo 14
function or clinical evi-
dence of heart failure
Myocardial Infarc-
tion Reduction DM ACEi CCB 50
Hypertensive, corona-
Increase ry artery disease or di- ARB Amlodipine 20
. abetic nephropathy
Cardiovascular
. . DM without left ven-
Need for invasive tricular systolic dys-
coronary revas- Reduction ar systolic dys- - ACEi Placebo 14
LD function or clinical evi-
cularization .
dence of heart failure
DM without left ven-
Ca_rdlovascular mor-  p. duction trlculgr systol.lc. dys- . ACEi Placebo 14
tality function or clinical evi-
dence of heart failure
Increase DKD ACEi Placebo or no treatment 25
Cough Increase dD.M without kidney ACEi Placebo or no treatment 30
isease
Increase DKD ARB Placebo or no treatment 25
All-cause mortality Reduction DKD ACEi Placebo or no treatment 25

DM: Diabetes Mellitus, DKD: Diabetic Kidney Disease, CCB: Calcium Channel Blocker. Follow up: 12) 12-60 months, 14) at least 12 months, 17) at least 12
months, 20) 24-66 months, 24) 12-96 months, 25) at least 6 months, 28) 24-324 months, 29) 50.4 months (Mean), 30) 6-72 months, 34) 44.4-57.6 months
(Mean), 45) at least 12 months, 50) at least 24 months.

W5 N7, ARB Tld Amlodipine 2% L T OR
(Odds Ratio) 1.21 (1.04-1.40) &V X Z7n#EmL

EBITY AUz (Table 3). 2530

% £

7.
% OBEIEAIZ DV TIE, ACE M8 % (X ARB L RXOFE RO EE & LET S
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&, 13.Q)&Ry, 2.5 #m, 4. Q) O ¢
MAHIE) 7EDXDIT, WML DIERITHAEDEA
FHETIEZ L ORBENRAD SN0, [5. 5% H
JRNA 7 A1, T4.(D) b4 7)o 7 10—, T4.(2)
MZEORE - 58], B3.DF—FDT7TAKT
7 M) 72 EQREHEARTIZEWEMIZH > /2.
Maclure & SchneeweissS? 1398 FHFFEIZ BT 2N A

ICBE T 5 11 ORKFHETIVERLTHBD, £
D55 10 ©5)L 1L Format Score THEZEMNAIRET H
S UL, ZOW0EFINDDE, F—F Dk

WIEDSNAT X, ROHIRNA 7 ZI2DNT
&, RFETRERNMEN >, TOIBHIFEITD
WTIE, EBOMAENMI L TEXT D LT,
ZTOHEZR/NRBICEO S Z ENARETH D0, £
SDOAZTYF VU XmL T ENDHERTE IRV
WMZhs., iz, HRNA T ZXIZDWTIE, 77>
VT 0y P THEE T2 ZENTERITHNND
57, fEL TW20DIZHT 7 40.0% (22/55 #H)
Thol. N5 2HEZMIRITHAAD Z LITAR
ARETRBNI &S, SRIBZZE<DAZTTFU T
AR TERITINDS ZENLEEND. £, WK
REMWKRBIGT, EBRICHEHATZHEITE, 0
XOBGEIIDVWTORBNBLEL/E> TS5, K
MARETHR LB ST, AEROHEENTES
HDI340.0% (22/55) DA TH oz, HRIKHS
WBEBRICHERAI N HE THBs NI, 20
FEREEBEHGICRMT S5 ZEIRETHD. XY
TFUADOHIIA#EYURBEEND>ZETN
X, N7 ADFRRKRERDGD I EnG, EEHE
TIEHATE R AT F U > Xaw XL DI E LN 5.

¥ 7=, PubMed IZ B\ T “Meta-Analysis’’ T il
RBaENMTTHRRBLZEZA, EEROWIET —% &5
FHEMT L COZsWimsL b i E 17z, the Cochrane
Collaboration TIZA Y T F U AL AT T«
w7 L Ea—%Z2KHLTWSA, PubMed Tld[FE—
> TWa, AEESITINGIEKRHINDENE
HbDTHHN, BITBERL THLMLEBEIET DI
I, ZREFHERMZET DI Ens, BRI
R L Bbns,

INA T ZNIKRESBIRNA 7 R, EHNA T X,
KT D EMTELMN,® AT F YA
iy 3L b T E 2 DBFFEICBE S 2N 7 A DR A
HThHD, KRR DA TIZZ < OFl 5%

NG I N TSN, AFHAETII Jadad Scale” K
U\ Delphi List'® [ THBICFEM TN T 5 RCT &
THEREZFM L 2. ZORE, RCT XD
ABRFEN 720, —HEMEKHBRICE D XS
TFU AT 23.6% (13/553) DA TH o= A
HT7FY T AwmXDEE LT 21213, EERDER
REBOEMN ENSR TEARSA0nA, —HEERL
WDOWTIIRMEED LR S NS I, R 72 [
HIEF SN TS, O T 5 A O R 3 Rl B
DEA BN EEZE5N5S.

QUOROM TliIAF 7 F 1) > XGmX DE & H iR
3 %72, QUOROM statement {2 & D #FakFic b
J5 18 DRtHEIEHZEZRL TWVWS, LiL, A¥Y
FU T A E T 5 7= DI EEEH 2T T
2<, WMXOEBIFMLURTUI RSN, REN
WCAZ T Azl 2121, IN5ITXRTO
HHZMRT2RENH DN, £<DimXiZDNT
TRTCOEHHZMRET 2 EL0b &, LR ZE
9 5. ERBHE T, &ZITRIRIBELSORE
ZHOLNDZEBHEINDS. T T, AHKETIE
kN S HE OB R L, —EDHEHDAD
MR C—E R R T EE AT, TOREE, ik
BRRXEEOZX a7 I L2 ERENRIHTICED, K
O 5N EIFER y=0.718x+10.814 |Z R2=0.702
EEVWHENED LN, ZOZENS, ROER
LEINZMXOEZFHMT 2 ET, HEAL Tic#k
R OMRBIN SR LR 2.

2. 3 H 5% 3 & Quality / Format Score @ EF {ff

ARG FEEZFLITAY Y F U 2 Aiwm L 2 i U 7z
& Z A, Quality Score 78 70% LI _E DF i 20 i b
D, ZO5% 90% (18/20 ) I Format Score T
HTIO%LLETH o7z, TN 55X TIE Quality
Score 78 70% Ajii Dim X & b U C, ITT i@ KO
KT Z23HE L TWaEIENEN> 2. Ko T,
Quality Score IZB1F % 8 THH D REFEAY, HE/x A
F7F)ADFBICDORBRMNDEEZENS. L
U, REMETIIIRTOHEHZ —HIC1I X0 &L
TRl Xz E A 572513
SBEH OB ZEZR L BT NK DB
FHBICDIRMMBEEAD. ARXAT X DFEFITH

Al & B0, B A ENS K OBRE
MEEL THEEEZS.

Quality Score 2SS NZAY Y F U AT
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1%, RAS inhibitor O ¥R J% FEREINHIVEH, BRI
BFEITHT 2B REERANRD o N, @IERE
DOHNE, OIMERORESCERSEZ TET2Z &
IZH D, 70 X 5 ITHERP R T EE HE NS PHE
DT HRICEEZKTITEBEEEA DL, RASin-
hibitor D AZ R v 7 2 > RO—LEBEENDEE
OHERAMENETES., LihL, BERBEFEICHT
% ACE [HEREE 5 TIILMHEZED Y 2 7 FA 060
¥ 5N 7/=—7F T, ARB Tl Amlodipine IZ%f L T
OR 1.21 (1.04-1.40) & U Z 7 BERMME SN T
5., BERWFEFCRELZVWRABRICIBNWTIZ,
ARB LD OBEICERN N TNSE &
ATH DN, 3T PERFEEZIT ARB 259 5
i, DR DR T 2R L, HERRGN
RKOHNS.
EAETIXEEOHRTEBM iR ER->THO,
ZEITA BT OREEBIGITB T HHE G #HOR
ETH, AT FUTA@IMEHAINTNWS, £
SOEETRAYTFY T A@wmiE, ROILETF R
LRIV DETWISE EALEM T 5N TWD 0, ARG
EETIzoE R#EKNICENRO SN, £
7o, W OE EREARUITIIAHEBE R b N Z
EnG, HHTHHRAY YU 2 XD O 7=
DT, & X OFBFMN KD 5N 5.
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