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[ Abstract] Observational study of therapy efficacy comparison has been widely conducted to
provide the additional efficacy evidence to support randomized control study. Statistical adjustment for
unmeasured confounders is a major challenge in observational study of therapy efficacy comparison.
This paper summarizes and evaluates the relative statistical methods. Currently, the most commonly
used methods include instrumental variable, difference-in-differences (DiD) model and prior event rate
ratio (PERR) adjustment. The instrumental variable method skill fully escapes unmeasured confounders
through model structure, but it is not easy to obtain satisfied instrumental variables. Both PERR and
DiD require the data prior to exposure which are not always collected in observational studies.
Unmeasured confounders could result in new requirements and pose new challenges for statistical
methods, which needs further study and improvement.

[Key works] Observational study of therapy efficacy comparison; Real world study; Unmeasured
confounder; Adjustment; Statistical method

Fund program: National Natural Science Foundation of China Youth Science Foundation
(81903407)

DOI:10.3760/cma.j.issn.0254-6450.2019.11.020

MNP PR — BB IE AW5E
e F AT ,Xﬁﬁ%fﬁfpﬁlﬁﬁﬂiﬁiﬂﬂfﬁ%ﬁs%&:l
R ORFIRIRAR R, B0 O R E BRI A R XERY
TR N ZRIE ST AL tl:?ﬁﬁﬁi(CER)‘:P IIEWN
i, R TR S R I A 2P R A BT XER

R AR RIS , AR SCNGET2 A EE s R4
A WLEEPE CER RN HEA TR 2% [ 3R B GE i M ik
PR oF, e AR A N EA T B4 . ASSCPRE R
TR A R B L R I 6 3R 2% 8 R O o I A TR %

(unmeasured confounder) o



FRAETA TR A2 A5 2019 4F 11 H4540 845 111 Chin J Epidemiol,November 2019, Vol.40,No.11

-1451-

L A0 5 R 2% PR 2R 0 o o O vk - AR
Streeter 55" (1 SCHRERIA , I AT WA HERF 5 5 i
FHEY 5317724 328, 445 T H 28 5 1% (instrumental
variable) , H: ¥k X & 2 43 B A (difference-in-
differences, DiD) , A% JiE 35 14 K L A% 1E 725 (prior event
rate ratio adjustment, PERR) , N HATF A J772:

(1) T HAS Y . J2 H PG. Wright T 1928 4E B ¥k
e, e RN Fav it & s IR H AT
i SO AT e A PR R R R P T AR
i 2 ST SR TRUAE OC 545 R TC O [GE
TR s e iy iR R . WA 1,

@© IVHRAHE RV

/N Qv
; @ VTR EG
IV— G —> 1 @ ViUl T4 R Y

B1 THAR
T HAR LM SR R Y NS R, G R
i AL G i/ N AR G R B 25 A WS N
TR Z, [ 22, Al A
Cov(Y,Z)=Cov(Bit+BiG+e,Z)=
BCov(G,Z)+Cov(e,Z)
Movw=Bouto., MR GCH Z T Zac.,

THAEAV)FERHT:

DL —p 4+ 7L Yo, =0, ML =B, P52, A
Oy Ty Oy,
BOER BN L A0 — A28 1 Z, ] DA 2 —A
TR AT RO B

T BAR R VR TR BEAIL 5320 S it W) 1, Rl L
ST SRR R R IR, 52 IR A
XK, R IRIT e 2y, R =58 |, B AL 2
A e — A~ T2 AR # . Brookhart 48 { ] 2%
ST T AEZEREE Cox—2 il AREUAIT R 25 5 B %
TE I SRR ) OCHR , BERR B A= b Ty SRR T AR &
SrHT a5 53 AP I RIS 25 RS (B sk
1 Ge ) Z2 e Bl R4 T D AR f R R 25 RAA I

T HA R P e T T HAR & 75 2800 2
PP MR, B 67 =670, B A TR IR S AR
G T ROV (average treatment effect) 1M J2 Ja) B ~F-
Y9697 %00 (local average treatment effect) ™, T H.
RO BT LA L iRl v, R
BRTE T« Jry B8P 3800% A AT B2 s i) T2 AR fe vk Ak
THREIMENE , 55 T HAS R A REEAE O T M
e 2z, ARl T HAS A T RBCRE B HEROR
FEUEVER 2%  ATA0T ] BE ) i AT AR 23 aok P TROR .

AT A R A A e 1) i 78 7K BE AL A6 (Mendelian
randomization, MR) 777 , Il FH 15t % 48 5 (4 s A 11

MR 22251 , SNPOWE N T AR S -4 T PRURHEIRT ', T
PR3 M R FiLIS I SE rPE EH Zhao 450K
TR R N TR AT 2 W R (E
(nonignorable missing data) [\ SR 5[], 5E385 T
TNAL S A 42 %5 191 I (weighted composite quantile
regression analysis) 7 A~ A 2 B il 2 AEL 53 A1 v (4 iz
H , #i#x M Jo ) & T H (nonresponse instrument) , 1
W, TRASSEAE AR Z W SIS 2] 1T 2 0, 4%
(2)DiD: fiz 5 i Ashenfelter® (1976 45 ) #2 H , If:
TELETF 2 U2 T BURBCRIT A, I 4 R A2 W
GEMEWF I IUAR B 1 N 2T R SR S
Xof REZH 1T B S AT A, NN BR IR A2 R .
G5 )RR AT TE 2 22 53 - WLERZH AT JS 1) 22 57 (A=A
FGF HR 20 BT 5 19 22 5 (Bi-By) o DiD 3 i #4) 2 XX
2243l 11 & (DiD estimator ) , 15 £ 715 B K 1R
%% J5 WO - WS AL IS 28 5 — X IRAH T ) 22 57
{(A-A)—(B-B,) . W2,

A()

&

1

1

i
v\?\Al‘ :[Al_AU

B

0

T THG
B2 XUE AR

DiD il £l ¥ “Hi 5 25 5 To2E A s
G, e R LT BT AR A R R A
[F] Bsf ] AEASS Y e o A At T B 52 M 4 S AR S 1 P
Ag g, dE— B TSR AL A R A R A A Y
fh s ma &R . R A & GE {0, 1], if AR &
T.€ 10,1}, DiD [IEARL I 0] 7R A «

Y =B +B.GHB.T+B:(GT) +e

T=0Fn TR, T=1 3R THE; (6=1,T=1)%
AT AL (6=0,T=1) F/RA AR . X 2250
TR R ) AN 1) LA 25 4, S L 2 Asf ) 43
A I I U R Y AR A IR IE S 2 A
BF, AT A TR AR B R FH T MR, {H
FH 45 o K4 (link function) AYFFAE , JH B 38 1. 301 14 i
EVE BN NIE = A s i 103/ S B VAL
P 5340, N FH DD B TSR B, 385
JE3AMRBE, T WX BRZE A P A 5 i T W2 A
A] 2 56 UL 2 R XF R 2 52 i) A () 5 R3¢ 2 RTxt i 2
B AR RS P 1 B 10 i s e N S TP S

DiD=(4,~4,)~(B,~B,)
B-B

1 0




-1452-

FAER AT R 2475 2019 4F 11 4540555 113 Chin J Epidemiol, November 2019, Vol.40,No.11

(3)PERR: ¥ AR 45 B HE ) AW 0 %005k
T AHN B BT A T, RS T B4 &
"z ZE L (RR,,) BT U 192 L (RR,,.,) , HE T A
PERR. IS T HURT RR AU WA SRR H 2H 1] 22
S, T TS RR BREEAT GRFE 25 700, F2 A
[T 2. T R BB A 7 ORHR 4%
PR N1 P TN S

PERR A] i if 55 1 & A= %2 Z [ (incidence rate
ratios ) B¢ XU H (hazard ratio, HR) KAttt . Jr 22 1)
A X 8] 7] 2R H bootstrap i #1741t PERR [1) )5
B 5 DiD 24, {H Y i PERR JF A3 H F & A %
BRI AT i S (e T sl N e ) , HA 5
1A R A ARG WS AR REAR KIS, 52 1T Z2

2012 4, Yu 55 I AR AR Y | Cox LR
logistic #5150 | 38 1 #5E UL 96 AfF 5% 45 HH Tannen 254"
P& 0 PERR H AR , 45 R HECXT 5% 53 )2 Cox
BT HR (T B HR 5) F1 HR. (T FUHT HR{E)
i 2 HRveww sio=HRe/HR. i 11 HR {4 ¥) PERR-ALT
. 20164, Lin fll Henley " #& ! pairwise i< F2 ol ik
PERR Fl1 PERR-ALT, J{-# 5 T 1E pairwise i3 #2 [
A% 1 A v 58 K AT AR X TR O ¥ . 2017 4R
Tannen Al Yu'" £t X A A7 3 AT R A0 T 45 ] S5 AR 4
T Cox #5 Al ) PERR ¥ [ FH B % (post-treated
event rate ratio, PTERR) , {H % 8 % ZE 5K WM A2 2 7+
s o 5 kSRR B, (post-treated period ) o

PERR 5 DiD A IX 5l €04 , DiD F= % 1] T 2e 1
ZERAZ T PERR 16 ] T 2845 R 8 & 5 DiD AR
Je R A B O HEHE, 1 PERR A2

(4) HoAth - B b3k 3 288 B OHAG A 7 e 1,
WA BSRANH UL (H B 2L 0 3 7

Wi )15 (regression discontinuity design)®,
ST T IR I SR A RR SRR AR R ot R
20, TSR UER AT, i Ak 4 7 % BE A 1) 1] 0y 7
T L E B 5% 45 R 00, DT 3 o WS 4 5 %
HEZA Y 25 A TH T TR . Lee™™ 352 H K 08 2 4

T4

FHAT 7=0

T 8l 43 AT (perturbation analysis) H A< il & 5
Z 4 ) 38 A APl B0 E BH Bl 25 AR R
HEM, PB4 b A ACRESE N, 1V 2k e £ B b AT
223527 H FH ) Dynamic panel model 8% #E77 FH T
it J WEAE (lagged observation) [T 2246l

2. BB AR e T 2 AR 5 A [ P R 2 0 1Y)
N FHE 2R % 12, i PERR 1 DiD 76 W% CER
FRRIE I Z UL, A SORE X MR 24> SNPs 119
T HAS ik S PERR Fl DiD #4725 53 47

(1) 24> SNPs (1) T HASHE L ZZ 415347 - 1M/ MR
JEBE AN A AE AL b A S R 2R TR Ak /)M GE A
Z AL 5 e XURS A DG . BRI, Il /I 5 it s XL
Bz 22 (] 8 RS OGRS A8 . Zhu 862 R KRS
) GWAS (genome-wide association) fiff 5% H' 1% 4t 11
5, SRS /OO G R SNPs /R T B AR &
£, 43I/ 55 s JXUS: =2 [ 1) ST

5T - 4% F 6 1~ SNPs (1517030845 . 156141
1s3792366 15210134 15708382, rs6065 ) i /&£ T HAF
AE AR T RS RS TR R R,
Jifi 98 2 79 25 [ A /)N 41 Bl Jili % (non-small cell lung
cancer, NSCLC) | i J# (adenocarcinoma, AC) . i fk
4f ffd¥5% (squamous cell carcinoma, SCC) /N fifi &z
(small cell lung cancer, SCLC) , F= 240445 5 WK 4,
Hrp 2 T HARm 7 6 1 SNPs 41 il 1Y T B AL i
RIMEER, AR B T HAS R4 R . G5 R W]
1, /N %R T 100 X 10°/L, NSCLC JRURS: 3
B 62%(95%CI:1.15~2.27,P=0.005) , SCLC X[
HmE 265 (0R=3.00;5 95%CI:1.27 ~7.06,P=0.01) ,

WG N T HE— B eSS e iR P, R 5 R
BIORAE 23 M 7 % < AR T 3 7 22 S0 A (penalized
inverse-variance weighted) . F& {d ) 3% J7 2= il 4¢
(robust inverse-variance weighted) . MR-Egger 7% | fik
T 1) MR-Egger 7 J 2 fd 1) MR-Bgger 1, 45 R % 01
NSCLC KU 5 i/ IMR £ SR TCGE 73 3, Tl
SCLC XU 45 it/ MR AE R OCHK

TG 7=1

WAL G=1 | FHAMEAL IR | FHEMRA IR |

HRR..
prior

TG &R RR
RR,, —> PERR= jH*E i _ AR,
FAGHELE  RR,,

XPHRZH G=0 | TFIRHTR IR SR AR | T FE R AL A 3R I

B3 ARFERIAIE L R E A



PR TN E 25 2019 4F 11 H4540 545 11]  Chin J Epidemiol,November 2019, Vol.40,No.11

- 1453 -

(2) RUHE 22 43 A5 7Y 2451 43T : Bryson 452 F1)
200741 H 1 HZ20084F 12 A 31 H Aetna R[5 22 )
T oM RS 51 0% [l P BA S B5cdls L A 2 1 sl 0o B
I XK 1% ] B2 2 (alcohol use disorder, AUD) FYJF
B, Ko 25 W3R 97 - % dl A Ik naltrexone, 2% B
naltrexone . disulfiram il acamprosate, W55 ARER A
VEFRAE : 5 AUD 215 B s Ab i g iR 25 ak
DHNAYT . HERRPRIE : 6 D TGHFELEis 5 8 Ik
Wz 2 i 25 000 3£ 0 ; fESL2 T 3 4 H #5231
AUD 259697 ; iz 5 19 6 A~ H i3z 1 ZF6 AUD
YT o RO TEAE : S2 e naltrexone 41 211 4],
W 1R naltrexone 2H 1 408 4, disulfiram 29 1 043 4],
acamprosate 41 2 479 5], LA Ko 0> 34T 40 6 374 491
AT LR AR AR A IR T R LI R] 2 ER )
(IS AT @RI 12 ABIRIT 21276
I )BT . BT RS R HAAE 3T
TEMEATEA

TR I3 B 5 HNBERFOEAS 4, A0 55 1 ] A

W PR ZEAY AR 434H | Charlson PE4) & 54 K A
IYHURE A AU B RERS 2 5 AT I ARE 2
A HIEVE RG4S, 15 P<0.001, W58 R DID
53 AT 2% B¢ naltrexone 5 HiAlh & H 7E L2 HB 1 F R S7
2R B2 AUDRYTRIET 6 1 H i iR
J7 T . DIiD AL 4G 2 AN 43, w2 #0112k H logistic
DiD, % B 57 9% JH IR P4t DD i, BRI AN
AT B (MR AERS Fh% IRBZEALSE) 3BT 53
B GRITHT JRITIE ), LLEGRYT gl S I Yy
ZHAEH o T A AR ARG 5 15 0 (recycled
predictions) 47 2 AG T AR R L2 Ty AR 7 2%
H, H bootstrap Ak T HHAT{FE X E] . W1,

W5 4518 « 5% B naltrexone Z2H (19 JE & AHAR T HoAth
IRIT R T IH GETFAAE ) 5411 125k
A N R RRBE A BE IN , 2% % naltrexone 1AL T
HAGTPe e 2az i, AL 29WnGTT 9t A T FRE .

R Z A R ZH SRRSO AN A, i
53z F DD, A a] il e v i) © iR A%, i

A /INH e e R A R /NGt R
1517030845
rs6141
153792366 —_— —_—
m\/mﬂ rs210134 ——t———y e [er— ———y
#P( 1'5708382 ————— — L | —_—
rs6065 — T
it . e ) A peory , . Gpalint . L=
04 1020 50 04 1020 60 0.1 1.0 40160 0.1 1.0 4.0 24.0
ORMH
B4 FEERBEL T HAR Sk bR
R R 2R LR o345 R
i IHITH L2 TTAEE 12 {EBE <825 AE25iByT T AT
FHAE2S S naltrexone 0.97* 1.41 -0.50° -0.23" -2152°
(95%CI) 021 ~1.77) (=0.14 ~ 3.13) (0.87 ~ =0.04) (=0.47 ~ -0.01) (=3 924 ~ —443)
[T It naltrexone 0.81° 1.24° -0.29° -0.16" —843"
(0.45 ~ 1.15) (0.83 ~ 1.72) (-0.42 ~ -0.15) (=022 ~ -0.10) (-1 580 ~ —68)
Acamprosate 1.05° 2.43° -0.28" -0.16° -354
(0.85 ~ 1.30) (2.08 ~2.76) (-0.38 ~ -0.16) (=0.21 ~ =0.11) (-806 ~ 203)
Disulfiram 0.68" 1.43° -0.17° -0.11° -639
(0.29 ~ 1.03) (0.89 ~ 1.97) (=031 ~-0.01) (-0.18 ~ —0.05) (1441 ~ 14)
LHENETT 0.03° 428 -0.08" -0.16" 544"
(0.01 ~ 0.05) (3.91 ~4.61) (-0.14 ~ -0.01) (0.19 ~ —0.14) (234 ~ 820)
2% B¢ naltrexone 1)) naltrexone 0.16 0.17 -0.21 -0.07 -1309
AT HoA 2] (=0.73 ~ 1.09) (-1.52 ~ 1.85) (-0.62 ~0.27) (=030~ 0.17) (=3 208 ~ 747)
Hil & 22 5+ Z 2% Acamprosate -0.08 -1.02 -0.22 -0.07 ~1798
(95%CI) (=0.90 ~ 0.79) (~2.85 ~ 0.56) (=0.61~0.21) (-0.30 ~0.15) (-3 535~ 141)
Disulfiram 0.29 -0.02 -0.33 -0.12 -1513
(=0.46 ~ 1.11) (~1.65 ~ 1.54) (-0.73 ~ 0.16) (=037~ 0.12) (=3 203 ~372)
LHENETT 0.94° -2.87° -0.42 -0.07 -2 696"
(0.18 ~ 1.75) (-4.34 ~-1.10) (~0.79 ~ 0.08) (=030 ~ 0.13) (4 420 ~ -870)

#:%0.01<P<0.05,°P<<0.01



- 1454

HERATIRF 2475 20194E 11 4540555 113 Chin J Epidemiol, November 2019, Vol.40,No.11

AR IR A% . (HEEE AN TE R LA i 1Y)
&G0 P2 & e f L AL A DR D (4n PS DL ),
Bifi J5 14647 DiD 43AT , 4nVC I 5 o3 AT 45 S 5 B 45 R
—E, "R AR A e AT SR

(3) AR A3 LA 1TE 7 2245 7347 : Tannen 5
F| F 9% [¥] GPRD (general practice research database)
B A 8 HRGZ H e D B E B A AR
£ 58 A Bl AIL X BRI IR 3 5 (randomized controlled
trials, RCTs) Y25, FTIEEE CER (25 2 15 1
BN RCT AR A IES AP T

BT R IAITRE AR 28 W 0200 1 A9 9 XU
IR H I WF 98 FUEE T 6 1~ RCT(Syst-Eur, WHI-
Intact uterus, WHI-Hysterectomy,4S, HOPE, EUROPA )i
F%, IR ZEBIRCT (83, FIH GRPD 448 43
SRR EME CER . W22 I\ GPRD $i#s /%
R I A T AR LA RS I R AR [R5 24
Vi) s sk BRI e A HEPR (R AR R 155
29 R T B A DT RC AR IS PRI T AL R
R BN IR 2 e R 58 A5 65 7 BRI A X
PEAT R4 ) B ) P (simulated intention to treat,
SITT) 437 , ¥ 1 133285 7 2 M4 a4 o ge i) AT
7B AT BB SEPRIAYT” (simulated as treated ) 77
Mo WF5E3LT5 521 0 IUABE B8 XU Bl 2% rh XU B
FEE AR Bl ik AR AU b 3 AN & R bR, AT T
17 3% L (Syst-Eur TG et iR 20 ok 21 22 A AH SC £ ) -
K Cox AR HE AT XU Ee Al 11, 32k H PERR X
it B KU LE A TR E . ILIEL 5

17 30t 7 A 9 35 RCT 5 GPRD W% CER
IR 4 R TC 22 5, A 8 Ay = R IR A &
MR . 8 Wi AT 71 PERR B IEZE 5 Cox b
XU AR AL A Y SR 3R HR {6 AR, PERR 42 1E J5 A9
HRAGHIE T IS4G HR A 453 RCT RYSE R . W 5T
4516 PERR 7EWLZZYE CER HBEA 25 4 il A Il 415

OWillk A
Syst-Eur = ile
@ GPRD-Cox
48 * | oGPRD-PERR
—o0—
o
HOPE =8
—eo—
EUROPA =T
————
WHI-Intact S S
WHI-  —e " [
Hysterectomy

FERB)IREREA

o

—

L 2l
—o0—

e

—6

—

_———

o

—

28, HE T LT P R 2R Y LSS CER A RCT B9
WA R FE A — 2 N FHANE

N B T s 7E GPRD Tyl bt 12k
T RCT ML CER, BER/R T 7EMLEE M CER il
WAAAERIRZY, X T PERR AR IERICR, IRt 15
W1 T W& CER F R B, (A7 2T R 45

3. 45 R ARAR R U], R
WU G, AR TFUATT, WG 2 E RS
A R R 25 AV AE IR 24 R 3R, XTI ZE % CER
T Y SRR R VLT 2 e PRy
ST REA AR R 22 R (s S i TR
WEIRA KR TCREN 1o WA TEAR M RIR A H &R
)5 [R5 R R 2= i Ge 2 s I LAFE ], i &)
I, A TN VB 24 DR 2 P 42 o) 12 308 Al e ) 42 )
Sl IR AN = .

MR A I IR A R G B A ik
Fea/b, Hiti R5¢3% . PERR I DiD 4B Z R 57 4K
A T IHT A5 B, 7ESEBRAFSE Hh R —E #RRE T 1 5
T ELAR T AT V55 4 B 38 1ok 1 WA S A AR e AR
FTAIRAR . MRITIE B RAT IR T T 1
BAS N HZ 8 o (HSEBRage b, 58 4 e i H
U T HARIFAG G, A T A S be g
FErb W AR PR R RTEE T, A SRR T 25, e
PE CER H R I SR A% IR R 45 ) E 2 Se 2740 Hr 7
EREILAR 2,

AR R A PR 2 AR 8% CER 53 A7 7 , 40
AT R A I VR A P 2R R ZE M CER H Y
RPN R A R R ST 7 ikt
F—HLUREZ G255 T, HiE LR 2 Ok
5% (genome wide association analysis, GWAS) A9
R, 45 T HAS R R AR 1 e 2 ], s
WAL SRR ) B o0 A IR TE 2 R R A 9
50 A 24N L AR R B AR R A OC, 2455t

B5 PERREZEM|FE LR



PR TR A 25 2019 4E 11 H4540 845 1181 Chin J Epidemiol,November 2019, Vol.40,No.11 - 1455

T2 OWENETTRLLCBRITFE AR R A 1) SR BT e kS

Jiik BEIESR 5 A SRR
T HAS R - THASEFIET IR+ P A 5 - TESEPRBITFE T, 4l 2 A P04 T RS e AR PRI 5

- THASH S SR, Ul TN S R4S )R 5

« T RASHR S T M ORI AR I R

XUE IS T T A R A
AT R
- THUZ AN A ZO WL A IR M A ] 5
- WUZEZEL XS I i WL B ) BE BRI A R
AN ] AR AL 5
TS 2=l
ARIRFERACERE - JHT RSN,
- AT IR AR R A
- THUZ AN R O UL A R ZE S M A ] 5
« WLEELEL AN IR ZEL o AL BpLsr PR SRR A RS
AN 1] 25

3T RUIS B AT IR AL R PERERERS , T REM 00 2 M

WK K22 5

- MR AR B R TR BN RN
LB A B
B2 MY IR R AR AL AT TR I DL 45

- S TR AR LA
- T AN R ARG AR BRZELAS ), DU A A

+:
e

- TR BER LA, PR T TR AR A e AN AT

178 S T HAR A H B 40 M 7 vk IE R & S 7
. B Ah, %FF PERR 1 DiD )48 — Fl ek o R AL
IR AKER . ML CER H 14 2 I Y 2% PR 22 %t
GuiteF B TR ELR CH Pk, A R E A
Geitee it — 2 5 E TSR
FUBEIRZE AT AR H R R A 2E A 25 i

B % X

[1] Streeter AJ, Lin NX, Crathorne L, et al. Adjusting for

unmeasured confounding in nonrandomized longitudinal studies:

a methodological review [J]. J Clin Epidemiol, 2017, 87: 23—

34. DOI:10.1016/j.jclinepi.2017.04.022.

Brookhart MA, Wang PS, Solomon DH, et al. Evaluating

short-term drug effects using a physician-specific prescribing

preference as an instrumental variable [J]. Epidemiology, 2006,

17(3):268-275. DOI:10.1097/01.ede.0000193606.58671.c5.

[3] Chen Y, Briesacher BA. Use of instrumental variable in
prescription drug research with observational data: a systematic
review [J]. J Clin Epidemiol, 2011, 64 (6) : 687-700. DOI:
10.1016/j.jclinepi.2010.09.006.

[4] Davies NM, Smith GD, Windmeijer F, et al. Issues in the

reporting and conduct of instrumental variable studies: a

systematic review [J]. Epidemiology, 2013, 24 (3) : 363-369.

DOI: 10.1097/EDE.0b013e31828abafb.

Jiang W. Have instrumental variables brought us closer to the

truth [J]. Soc Sci Electron Publ, 2017, 6 (2) : 127-140. DOI:

10.1093/rcfs/cfx015.

Burgess S, Small DS, Thompson SG. A review of instrumental

variable estimators for Mendelian randomization [J]. Stat

Methods Med Res, 2015, 26 (5) : 2333-2355. DOI: 10.1177/

0962280215597579.

Wei YY, Tejera P, Wang ZX, et al. A Missense genetic variant in

LRRC16A/CARMILI improves acute respiratory distress syndrome

survival by attenuating platelet count decline [J]. Am J Respir

Crit Care Med, 2017, 195 (10) : 1353-1361. DOI: 10. 1164/

reem.201605-09460C.

Zhao PY, Zhao H, Tang NS, et al. Weighted composite quantile

regression analysis for nonignorable missing data using

nonresponse instrument [J]. J Nonparametr Stat, 2017, 29 (2) :

189-212. DOI:10.1080/10485252.2017.1285030.

[9] Ashenfelter O. Estimating the effect of training programs on
earnings [J]. Rev Econom Stat, 1976, 60 (1) : 47-57. DOI:
10.2307/1924332.

[10] Patel MS, Volpp KG, Small DS, et al. Association of the 2011
ACGME resident duty hour reforms with mortality and
readmissions among hospitalized Medicare patients [J]. J Am
Med Assoc, 2014, 312 (3) : 2364-2373. DOI: 10.1001/jama.
2014.15273.

[11] Rajaram R, Chung JW, Jones AT, et al. Association of the 2011
ACGME resident duty hour reform with general surgery patient
outcomes and with resident examination performance [J].
JAMA, 2014, 193 (5) : 2374-2384. DOI: 10.1001/jama.2014.
15277.

(12] PR S0, 6 W5, 4. RUEE 2 43 A8 A 12 4 5 v 1 i

[2

[

(5

[

[6

[t

—
~
[

[8

[l

[J]. R E TS, 2015,32(3) : 528-531.

Shen MX, Hu M, Zeng N, et al. The application of
difference-in-differences model in clinical researches[J]. Chin J
Health Stat,2015,32(3) :528-531.

[13] Yu MM, Xie DW, Wang XM, et al. Prior event rate ratio

adjustment: numerical studies of a statistical method to address
unrecognized confounding in observational studies [J].
Pharmacoepidemiol Drug Safety,2012,21 Suppl 2:60-68. DOI:
10.1002/pds.3235.

[14] Tannen RL, Weiner MG, Xie DW. Use of primary care electronic

medical record database in drug efficacy research on cardiovascular
outcomes : comparison of database and randomised controlled trial
findings [J]. BMJ, 2009, 338 (7691) : 395-399. DOI: 10.1136/
bm;j.b81.

[15] Tannen R, Xie DW, Wang XM, et al. A new “comparative

Effectiveness” assessment strategy using the THIN database:
comparison of the cardiac complications of pioglitazone and
rosiglitazone[ J |. Pharmacoepidemiol Drug Safety,2013,22(1) :
86-97. DOI: 10.1002/pds.3360.

[16] Lin NX, Henley WE. Prior event rate ratio adjustment for hidden

confounding in observational studies of treatment effectiveness: a
pairwise Cox likelihood approach[J]. Stat Med, 2016, 35(28) :
5149-5169. DOI:10.1002/sim.7051.

[17] Tannen R, Yu MG. A new method to address unmeasured

confounding of mortality in observational studies [J]. Learn
Health Syst,2017,1(1):¢10016. DOI: 10.1002/1rh2.10016.

[18] Zuckerman IH, Lee E, Wutoh AK, et al. Application of

regression-discontinuity —analysis in pharmaceutical health
services research [J]. Health Serv Res, 2006, 41 (2) : 550-563.
DOI:10.1111/j.1475-6773.2005.00487 .x.

[19] Lee WC. Detecting and correcting the bias of unmeasured factors

using perturbation analysis: a data-mining approach [J]. BMC
Med Res Methodol, 2014, 14: 18. DOI: 10.1186/1471-2288~
14-18.

[20] Piernas C,Ng SW,Mendez MA, et al. A dynamic panel model of

the associations of sweetened beverage purchases with dietary
quality and food-purchasing patterns[J|. Am J Epidemiol, 2015,
181(9):661-671. DOI: 10.1093/aje/kwu317.

[21] Zhu Y, Wei YY, Zhang RY , et al. Elevated platelet count appears

to be causally associated with increased risk of lung cancer: a
Mendelian randomization analysis [J]. Cancer Epidemiol
Biomark Prev,2019,28(5):935-942. DOI: 10.1158/1055-9965.
EPI-18-0356.

[22] Bryson WC, Mcconnell J, Korthuis PT, et al. Extended-release

naltrexone for alcohol dependence: persistence and healthcare
costs and utilization[J]. Am J Manag Care, 2011, 17 Suppl 8:
S222-234.

(23] BEAREL, BRKGHE, Rl ey 7 ) IEZE Y 78 LRI S b R A

K (—) CRIREZH Z G220k (], s Ema e
2#7%:4,2019,40(10) : 1302-1307. DOI: 10.3760/cma.j.issn.0254—
6450.2019.10.024.
Huang LH, Wei YY, Chen F. Confounder adjustment in
observational comparative effectiveness researches: (1) statistical
adjustment approaches for measured confounder [J]. Chin J
Epidemiol, 2019, 40 (10) : 1302-1307. DOI: 10.3760/cma.j.
issn.0254-6450. 2019.10.024.

(Ui H 191:2019-03-18)

(R SCHiHR - T <)



