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[ Abstract] Objective To establish a drug use evaluation (DUE) criteria for alteplase
in the treatment of acute ischemic stroke (AIS), and to evaluate the use of the drug by weighted
TOPSIS method, to provide a reference for rational use of alteplase. Methods Based on the drug

package insert, relevant guidelines, the DUE criteria for alteplase in the treatment of AIS were
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developed combined with expert consultation. The weighted TOPSIS method was used to evaluate
the rationality of alteplase use in inpatients with AIS in the People's Hospital of Guangxi Zhuang
Autonomous Region from January 2020 to June 2022, based on the attribute hierarchy model.
Results A total of 126 medical records were included. Among them, 80 cases (63.49%) exhibited
a high degree of adherence (C; > 0.8) between the prescribed drug regimens and the optimal
recommendations, which was considered reasonable. Additionally, 40 cases (31.75%) fell within
the range of 0.6 < C,< 0.8, indicating a basic reasonable adherence, and 6 cases (4.76%) had a C; <
0.6, suggesting an unreasonable level of adherence. The irrational use of the drug mainly involved
contraindications (32.54%), dosage (7.14%), and drug conversion (7.14%), among other aspects.
Conclusion The weighted TOPSIS method is used to evaluate the rationality of alteplase in the
treatment of acute ischemic stroke (AIS), and the results are intuitive and comprehensive. There are
still problems in the use of alteplase in this hospital, and it is necessary to strengthen intervention to

promote rational clinical use of alteplase in terms of contraindication of medication and dosage, etc.
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Table 3. The rationality and the relative weight
of each evaluation index
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Table 4. The basic situation and clinical efficacy of patients with different sequential antithrombotic scheme [1(%), x + 5]

TG HiBE
(et )

HA i A5 %
(i A )
24 (4/16)

St SIB=s
it I PIRERAR  ciimss  mRENSS
(%) ( kg ) ( mg )

69.00 + 10.59

[k
(HR L% )

LEEAREIES

Y

92.86)

92.00)

66.67)

— O~ O~ Y~ O~

52

49.74 + 10.31 8.44 +5.23 6.23 +4.88

60.72 + 8.81

— O~~~

56.00 + 12.33 48.00 £ 5.42 12.50 £ 6.21 8.00 +3.41

77.50 + 8.14

69.43 + 6.90 47.61 + 19.19 10.88 £6.33 8.43 +6.61

76.60 £ 6.50

51.28 +7.56 5.50 +3.56 3.83+341

60.80 + 8.05

64.00 + 10.05

64.58 + 8.80 52.56 +7.59 6.13+£3.76 5.13 +£4.46

7243 £9.51

51.33+£5.53 6.67 +4.42 2.83 £ 0.69

61.67 +£6.24

73.00 £ 3.74

68.00+ 11.0 56.29 + 10.12 11.57 +7.25 9.92 +7.31

66.40 +5.95

~ o~~~ o~ o~ o~

LEE7INI(IRA)Y

EAR:

XTI/

BB MRS T
XTI RIS BU5E

647



648

226 A RAHTELSRMLT ENC

126 0y 9% i R, 80 191] (63.49% ) FH 25 & i
(C,>0.8), 406 (31.75% ) Fi 25 %A &
(06 <C <08), 6/ (476%) HZiAHHE
(C<06) .

3 it

3.1 DUE#RAEZN 2 1

DUE i 3o 2 37 P s v xob B AR FH 25 7 8 i
A mivg, Hrh PP bR 2 DUE DF58 A% 0
PN, AR R, AL TOPSIS 3% 1732 I FH F
DUE, DA &8 br BAIME P X 2 PP 45
R, RIS E AT A5 D FH 24 07 58 iR AR 3
P, PRIEPEA 25 R Rl b R 1 ASRIFSY
HEST IVEBT AR IE ST — AR bR M g b, A R
BT, ST, lskE A b BN R PE A o X ] —
BE AT ane A — BRI, s
B HH PN IR S | AT PERRL
3.2 RHIBIEAEMSETM

2021 AERRYH A HZH L2 PRt il 2 e i Do
FeAE R O R T TRIAE 4.5 h Y ALS fB3
AU B R ST VAARIAY Y, IRIENESE FE0T
MEAFAF I s XS TRy 45~9.0 h, HR
7 CT 1 AR SR OIS S5 R A ) ALS SR
AV R IR RIRYT . AOFFEIEE R 6 5]
ALS F8 Ul Y0 R ol e v A P 1 L 42 g 1 )
Had 4.5 h, HARAT CTHEEMRB . MR
APPAG B MR O, Jo I W Ik IR
A AE A o

I T 2 ALS JR 3 L H LR B, Horp
15% F4 58 5 04 TRk i 185 mmHg,  FLAL A w]
R L5 105 I I ) 3 I e A P S g A DG T
QTGRS 1 S5 B, A P e i
VEARIR TR, LT A e R ) R S A S
TRAE IR Pl A e A R R —, W
F+ 75 10 mmHg, $iE AR £ % 5 10 ( symptomatic
intracerebral hemorrhage, sICH ) &4 3R 10%
TENGRSE D, Wi > 185 mmHg A1 (57) &F3K
> 110 mmHg A732RSEATT Bl Rs 2 MEA R IR 7Y 58
BIFADIL, RN, AR EAS S O 8
HWE I I SICH AT REPE K P2, ARffF g
T FH BT A R T, AR AU s T
185 mmHg SEF 5K K & T 110 mmHg, 75 2

Chin J Pharmacoepidemiol, Jun. 2024, Vol. 33, No.6

Jik FH 245 B4 3 7 T B L4 ot e A B o 0 T A 1)
AU 10 6], Ho 4 61 (40.0% ) & A H i
W CALFE 100G H A 3 ) P RR ), HLAE
A R h B EAE A S HN Dl o A7 AE i
A s PR PR AR R I R 13 0, AR AER
T B X i PH 45 i ALS B A e 28 2, i
] 2P et R A A TRI2 iR 8 RS 2018 ) 1 R4 K
HAR S, SR BRI RS S
3.3 REAESEMEITEN

ENCHANTED Iifii BRI 5 59 0K 43 #r &5 1
$erR, /NI (0.6mg - kg ) BT HELH 19 50CR
AR BERThrERE (0.9 mg « kg™ ) Bl il
XS AT B AR (A [ LB LR 1.15, 95% &
R IX[E] 2 (093, 1.31) ]. —High A 3 297 f4i] &
H IO ) KA AL R0 4 B,
/AN (0.6 mg « ke ) B[RRI B ZH Y 90 d SETS
MERPE R AR B TARERE (0.9 mg - k™) BT
WREL P A 919 il rp R B RTIE TR IT 26
By, S5/hflHEE (0.6 mg - ke ) FEERELEAR L,
FRUEFE (0.9 mg - kg™ ) PFI/RER B VAT AIS
SR, ELASEE I DR A i g ) I 1 XU
A LI L FE e 45 R 4R, 760
PIARES, /NFIE (0.6 mg - kg™ ) PR B E 27
SV R D T S AR ER B (0.9 mg - ke
=l s T /N 5 S T L G S0 N1
(0.6 mg - kg™ ) FFRHEFE (0.9 mg - kg ) BT
BT ALS B DI 5330 11 A 65 1, 48
T HETIESEA B, A8 A (e FH BT i 1)
AERI T A RA 2, SA2mium A, A
/N R 1 ) o P R YT ALS HR
(255024 A B
3.4 HYFHREEETFM

PAT IS 7 B, (B R A AR
I7 JE VRS LS A ) B T, 14%~34% 1) B
S RERINEIIKF A%, S5 REA TG A R
A, PSR HPUAR 25 (BTREIVCAR, B
VAN 0 O B s 41 B I I e (A
2R RS I MGEDIRETUS . T RPURIR)T
Ja st RIESE A R, H HiHE m X T & B )N
4.5 h { FH B R A AR 1Y) ATS FECE T LS bk
FSRRIE 24 h NN FHBUR 258, HAE AR
T2 S FpafERE 1 AN SE Fp AL O (i HERR i H i
J&, FEVHE 24 h INGA T BHBURIAYY . o 2 )

https://ywlxbx.whuznhmedj.com/



HYRITRFZE 2024 £ 6 AE 3345% 6 8

FAENG L T SR S bt it /M 245 ) ik
F& TR 1R BB S TR R DC AR, SR e = 1
WENEYE 23, RS BT 2 S A OC
3.5 NG

Zr Bk, AR S 25 5 Ul ] R DG A
FASCHk, 456 L KB WIERIITH DUE frifE Rk aE
TEAIE T AR SR, SCRE R E R S il PR32 PR
], 3&F AHM B9 A% TOPSIS 3%, ¥ 10 4~
PIGPREE LA T —, FEAR U EEn i, L
ASCPTAE P BT 05 i e s e 11 ALS S  Dg  B
Veo SEGITEMN T EARLL, ARWFIE AN 5 k]
YEESR, S5 EL, 4, AR R 25 IR R4y
Il R FH 2515 B0 S 2 A8, I & BRI PR 24 3
RN, S AEAZ, DGSEZ L
HEEG

UEAh, ABFIE M AAAE AN A Rkt . ORFSY
URRT—RERE, §b2dnifsR; @QRHA%
FEWEX RS 5T, KL 50k AN —
FKIEPE, B2, |z mBUs A 2
@) i T Z AH SRS S RE,  BRAE G4 op s £
Wl DRSS S AN e B3 il P T AR 2%
(DT I N v (e P ] 53l 10 e £ 7)oy T 285
A8, J5 T S B AR T 0 UE 3 X AH R PP
FEPRiEA 1583, OMASIERIR IR, M E
22958 DRSS ) 52 9 DUE FRifedn -y LAt — 2
YUE R SE

S 3k

1 ANEZE IR AR 5 AR BT S TE KL
2RISR BRI PE R A A N FIRITSY (D). 5 =42
R 224K, 2020, 42(19): 1965-1970. [Gou Y], Hu J, Li
YC, et al. Application of telemedicine consultation system
in coordination of regionalization network for diagnosis
and treatment of acute ischemic stroke[J]. Journal of Army
Medical University, 2020, 42(19): 1965-1970.] DOI:
10.16016/j.1000-5404.202006245.

2 AR NI, PNVUTE  AE L L A U
AR 2 W ST (] TP R 24 245K, 2015, 24(23):
2687-2691. [Hao CH, Li YL, Sun SY, et al. Advances of
thrombolytics in acute phase of ischemic stroke[J]. Chinese
Journal of New Drugs, 2015, 24(23): 2687-2691.] DOI:
CNKI:SUN:ZXYZ.0.2015-23-013.

3 Tan EC, George J, Stewart K, et al. Improving osteoporosis

https://ywlxbx.whuznhmedj.com/

10

11

12

649

management in general practice: a pharmacist—led drug
use evaluation program[J]. Drugs Aging, 2014, 31(9): 703—
709. DOI: 10.1007/s40266-014-0194-0.

Rosi¢ M, Pesi¢ D, Kuki¢ D, et al. Method for selection of
optimal road safety composite index with examples from
DEA and TOPSIS method[J]. Accid Anal Prev, 2017, 98:
277-286. DOI: 10.1016/j.aap.2016.10.007.

Berge E, Whiteley W, Audebert H, et al. European Stroke
Organisation (ESO) guidelines on intravenous thrombolysis
for acute ischaemic stroke[J]. Eur Stroke J, 2021, 6(1):
[-LXII. DOI: 10.1177/2396987321989865.

SRR R e o L AR S S e
SIS A . e AR B v B A 2R R
2018[J]. HFAEMIZ R | 2018, 51(9): 666-682. DOL:
10.3760/cma.j.issn.1006-7876.2018.09.004.

R AR R ZE A P Bih TAER D12y, 4 . P
A BATE SR M) b5« ARTAEH R 2021:
1-300.

CrrE ke B B IR e R ) TR ZE sy . IR e
PEBR PR TR R (1] ThAEBE 2% 445k L 2018, 98(36): 2861
2888. DOI: 10.3760/cma.j.issn.0376-2491.2018.36.002.
WAREEE 558 IR . LIKERT i3 i RIE(E
SEJURRAIIL A Il R P A o A4 02 1 (0. )L
Bl2yagdueik | 2023, 29(1): 1-4. [Jiang YY, Zhan YP, Xu
XX. Establishment and application of clinical evaluation
criteria for pediatric human serum albumin based on Likert
five subscale method[J]. Journal of Pediatric Pharmacy,
2023, 29(1): 1-4.] DOI: 10.13407/j.cnki.jpp.1672-108X.
2023.01.001.

Naranjo CA, Busto U, Sellers EM, et al. A method for
estimating the probability of adverse drug reactions[J]. Clin
Pharmacol Ther, 1981, 30(2): 239-245. DOI: 10.1038/
clpt.1981.154.

PG R KN E, A LT INAL TOPSIS v
(3 B 0 e AR RE 25 W A T OE A (D). 25 W U AT

95 2% 4% . 2024, 33(4): 361-370. [Li RJ, Li MJ, Mi
XL, et al. Drug use evaluation of bivalirudin for injection
based on weighted TOPSIS method[J]. Chinese Journal
of Pharmacoepidemiology, 2024, 33(4): 361-370.] DOI:
10.12173/j.issn.1005-0698.202306020.

WIETF, L, ), % SLJEnkl5 DUE A ifi i 2
SE). O E 2 B, 2010, 21(26): 2479-2482. [Yuan HY,
Yi H, Hu M, et al. Establishment of DUE standard for


https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhFkc2p5ZHh4YjIwMjAxOTAxMxoIaG9nMzNjcXI%3D
https://kns.cnki.net/kcms2/article/abstract?v=8dkf_uZKVx0RQRoIJXO5rs9c2HbDdEvPO3PuBU1YcKmBAmp0PUBICEmunHOJR3kkrDE_7y8Mu1GIl1EbVLxo5OkX1f6HwaqP350s1z6otDgxxXjV73tJkrbaqx8EgHnK1c5JXRBrSiOnHGxdKTiJsQ==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/24993982/
https://pubmed.ncbi.nlm.nih.gov/27792946/
https://pubmed.ncbi.nlm.nih.gov/33817340/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg56aHNqazIwMTgwOTAwNRoIaDZxejlrd3Q%3D
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg16aHl4MjAxODM2MDAyGghrYjMzZDl5eg%3D%3D
https://kns.cnki.net/kcms2/article/abstract?v=8dkf_uZKVx0W62voeJFoV4MGXSJ8ONzCnWUuWm34dNuGwidRuCsqFPwke2V-hD4i6i3hmZn4eoNsE-4UxjCVj_QzpDHzAtQdt5UToAO92VQSNBaIfoQRdEPyRZ8WYVOdfMQtMZALB7nIwOWJljEQsw==&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=8dkf_uZKVx0W62voeJFoV4MGXSJ8ONzCnWUuWm34dNuGwidRuCsqFPwke2V-hD4i6i3hmZn4eoNsE-4UxjCVj_QzpDHzAtQdt5UToAO92VQSNBaIfoQRdEPyRZ8WYVOdfMQtMZALB7nIwOWJljEQsw==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/7249508/
https://pubmed.ncbi.nlm.nih.gov/7249508/
https://kns.cnki.net/kcms2/article/abstract?v=8dkf_uZKVx1MCHMfrWNqEAhpNpl-xzN3L-WYgAB6nZ1OMgceTgd_wkohEFGEANO7-wpG-d3gUGdEHizdrlWKue3KHtEc6IqcNZFEZ1sTASWzVnAYTaemRCt9wiXpj7-QwcK9VwGlK24=&uniplatform=NZKPT&language=CHS

13

14

15

16

17

18

19

20

21

650

cefepime [J]. Chinese Pharmacy, 2010, 21(26): 2479~
2482.] DOIL: CNKI:SUN:ZGYA.0.2010-26-038.
Sevastjanov P, Tikhonenko A. Direct interval extension of
TOPSIS method[C]. International Conference on Parallel
Processing and Applied Mathematics, Poland: Lecture
Notes in Computer Science, 2012, 7204: 504-512.
BBk . FRIEZG A R R IFA RIS [D]. LB« PR
PR, 2010.

Adams HP Jr, Bendixen BH, Kappelle L], et al.
Classification of subtype of acute ischemic stroke.
definitions for use in a multicenter clinical trial. TOAST.
trial of org 10172 in acute stroke treatment[]J]. Stroke,
1993, 24(1): 35-41. DOI: 10.1161/01.sir.24.1.35.
AR, E A, KA, AL BT AL TOPSIS %
f B8 LM B AN 25 W R T B (01 25 W0 AT R
Je i, 2024, 33(2): 137-144. [Zhu SS, Wang N, Cai
HY, et al. Drug use evaluation of ozagrel sodium based
on weighted TOPSIS method[J]. Chinese Journal of
Pharmacoepidemiologyl, 2024, 33(2): 137-144.] DOI:
10.12173/.issn.1005-0698.202306022.

Qureshi Al, Ezzeddine MA, Nasar A, et al. Prevalence
of elevated blood pressure in 563,704 adult patients
with stroke presenting to the ED in the United States[J].
Am J Emerg Med, 2007, 25: 32-38. DOI: 10.1016/
j.ajem.2006.07.008.

SW L, BRI K, AR ARt 11 KEBE kLA
PRI I e L e AR S O A2 AR 2 A R
P[] EZE R 2009, 4(6): 464-469. [Wu D,
Wang YL, Zhou Y, et al. Cross sectional survey of blood
pressure control in patients with ischemic stroke and
transient ischemic attack in 11 hospitals in Beijing [J].
Chinese Journal of Stroke, 2009, 4(6): 464-469.] DOI:
10.3969/j.issn.1673-5765.2009.06.006.

Yong M, Kaste M. Association of characteristics of blood
pressure profiles and stroke outcomes in the ECASS-
IT trial[J]. Stroke, 2008, 39: 366-372. DOI: 10.1161/
STROKEAHA.107.492330.

Tsivgoulis G, Frey JL, Flaster M, et al. Pre—tissue
plasminogen activator blood pressure levels and
risk of symptomatic intracerebral hemorrhage[J].
Stroke, 2009, 40: 3631-3634. DOI: 10.1161/
STROKEAHA.109.564096.

Berge E, Cohen G, Lindley RI, et al. Effects of bhlood

22

23

24

26

27

28

29

30

Chin J Pharmacoepidemiol, Jun. 2024, Vol. 33, No.6

pressure and blood pressure—lowering treatment during
the first 24 hours among patients in the third international
stroke trial of thrombolytic treatment for acute ischemic
stroke[]J]. Stroke, 2015, 46: 3362-3369. DOI: 10.1161/
STROKEAHA.115.010319.

Mundiyanapurath S, Hees K, Ahmed N, et al. Predictors
of symptomatic intracranial haemorrhage in off-label
thrombolysis: an analysis of the safe implementation of
treatments in stroke registry[J]. Eur J Neurol, 2018, 25:
e340-e311. DOL: 10.1111/ene.13507.

Wang X, Robinson TG, Lee TH, et al. Low—dose vs
standard—dose alteplase for patients with acute ischemic
stroke: secondary analysis of the ENCHANTED
randomized clinical trial[J]. JAMA Neurol, 2017, 74(11):
1328-1335. DOI: 10.1001/jamaneurol.2017.2286.
Anderson CS, Robinson T, Lindley RI, et al. Low—dose
versus standard—dose intravenous alteplase in acute
ischemic stroke[J]. N Engl ] Med, 2016, 374(24): 2313—
2323. DOI: 10.1056/NEJMoal1515510.

Liao X, Wang Y, Pan Y, et al. Standard—dose intravenous
tissue—type plasminogen activator for stroke is better
than low doses[J]. Stroke, 2014, 45(8): 2354-2358. DOI:
10.1161/STROKEAHA.114.005989.

Kim BJ, Han MK, Park TH, et al. Low—versus standard—dose
alteplase for ischemic strokes within 4.5 hours: a comparative
effectiveness and safety study[J]. Stroke, 2015, 46(9): 2541-
2518. DOIL: 10.1161/STROKEAHA.115.010180.
Nakagawara J, Minematsu K, Okada Y, et al. Thrombolysis
with 0.6 mg/kg intravenous alteplase for acute ischemic
stroke in routine clinical practice: the Japan post—
marketing alteplase registration study (J-MARS)[J].
Stroke, 2010, 41(9): 1984-1989. DOI: 10.1161/
STROKEAHA.110.589606.

Mori E, Minematsu K, Nakagawara J, et al. Effects of
0.6 mg/kg intravenous alteplase on vascular and clinical
outcomes in middle cerebral artery occlusion: Japan
alteplase clinical trial II (J-ACT IL)[J]. Stroke, 2010, 41(3):
461-465. DOI: 10.1161/STROKEAHA.109.573477.
Alexandrov AV, Grotta JC. Arterial reocclusion in stroke
patients treated with intravenous tissue plasminogen
activator[J]. Neurology, 2002, 59: 862-867. DOI: 10.1212/
wnl.59.6.862.

Rubiera M, Alvarez—-Sabin J, Ribo M, et al. Predictors

https://ywlxbx.whuznhmedj.com/


https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg16Z3lmMjAxMDI2MDMzGggxczVzeWJjMQ%3D%3D
https://pubmed.ncbi.nlm.nih.gov/7678184/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhF5d2x4Ynh6ejIwMjQwMjAwMxoIMTh3cTl0ZHM%3D
https://pubmed.ncbi.nlm.nih.gov/17157679/
https://pubmed.ncbi.nlm.nih.gov/17157679/
https://d.wanfangdata.com.cn/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2Eg96Z3p6enoyMDA5MDYwMDYaCHBkbDdwd2c1
https://pubmed.ncbi.nlm.nih.gov/18096843/
https://pubmed.ncbi.nlm.nih.gov/18096843/
https://pubmed.ncbi.nlm.nih.gov/19762689/
https://pubmed.ncbi.nlm.nih.gov/19762689/
https://pubmed.ncbi.nlm.nih.gov/26486868/
https://pubmed.ncbi.nlm.nih.gov/26486868/
https://pubmed.ncbi.nlm.nih.gov/29105904/
https://pubmed.ncbi.nlm.nih.gov/28973174/
https://pubmed.ncbi.nlm.nih.gov/27161018/
https://pubmed.ncbi.nlm.nih.gov/25013020/
https://pubmed.ncbi.nlm.nih.gov/26243232/
https://pubmed.ncbi.nlm.nih.gov/20651262/
https://pubmed.ncbi.nlm.nih.gov/20651262/
https://pubmed.ncbi.nlm.nih.gov/20075341/
https://pubmed.ncbi.nlm.nih.gov/12297567/
https://pubmed.ncbi.nlm.nih.gov/12297567/

HYRITRFZE 2024 £ 6 AE 3345% 6 8

of early arterial reocclusion after tissue plasminogen
activator—induced recanalization in acute ischemic
strokel[J]. Stroke, 2005, 36: 1452-1456. DOI: 10.1161/01.
STR.0000170711.43405.81.

31 Barreto AD, Alexandrov AV. Adjunctive and alternative
approaches to current reperfusion therapy[J]. Stroke, 2012,
43:591-598. DOI: 10.1161/STROKEAHA.111.617902.

32 Harsany M, Tsivgoulis G, Alexandrov AV. Intravenous

https://ywlxbx.whuznhmedj.com/

651

thrombolysis in acute ischemic stroke: standard and
potential future applications[J]. Expert Rev Neurother,
2014, 14: 879-892. DOI: 10.1586/14737175.2014.
934676.

ks H: 202345 12 H 12 B BEIEH: 20244205 H 21 H
ARG By M JEI AL


https://pubmed.ncbi.nlm.nih.gov/15947260/
https://pubmed.ncbi.nlm.nih.gov/15947260/
https://pubmed.ncbi.nlm.nih.gov/22223237/
https://pubmed.ncbi.nlm.nih.gov/24984941/
https://pubmed.ncbi.nlm.nih.gov/24984941/

