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Abstract:

analysis software from multiple dimensions, to provide a reference for the development of DDI software in China. Methods The DDI

Objective To quantitatively evaluate the performance of five commonly used foreign drug-drug interaction (DDI)

analysis software were evaluated from four dimensions: accuracy, comprehensiveness, usability, and reliability. The integrated receiver
operating characteristic (SROC) curve was plotted, and the area under the curve was calculated. Comprehensiveness, usability, and
reliability were scored by accessing the software platform. Each item was scored on a one-point scale, resulting in a total score of seven
points for comprehensiveness, three points for usability, and 10 points for reliability. Finally, the scores for the four performance
evaluations were added to obtain an overall score. Results Based on the previous literature of systematic review, five frequently used
DDI analysis software was selected as the subjects of study. These software include Micromedex DrugReax®, Lexicomp Interactions,
Epocrates, Drug Interactions Checker (Drugs.com), and Medscape®. In terms of accuracy, Epocrates had the highest combined
sensitivity value at 0.71, while Micromedex had the highest combined specificity value at 0.85. Epocrates also had the highest combined
positive likelihood ratio value at 6.14, and Lexicomp Interactions and Epocrates had the lowest combined negative likelihood ratio
values at 0.2. Epocrates had the highest area under the curve value at 0.933 2. In terms of comprehensive, Micromedex (seven points) >
Lexicomp Interactions (six points) > Drugs.com (five points) > Medscape® (3.5 points) > Epocrates (three points). All five software
received a usability score of three. In terms of reliability, Lexicomp Interactions (nine points) = Drugs.com (nine points) > Micromedex
(eight points) > Medscape (seven points) > Epocrates (five points). The final overall score rankings were as follows: Lexicomp
Interactions (8.5 points) > Epocrates (7.75 points) > Micromedex (7.5 points) > Medscape® (5.375 points) > Drugs.com (5.25 points).
Conclusion The identification capability and information quality of foreign DDI analysis software vary. There is room for
improvement in important aspects such as DDI severity classification criteria, references and information sources. Furthermore, the
usability and reliability of certain software also need to be enhanced.

Key words: drug-drug interaction; software; performance evaluation; rational use of drug; Micromedex DrugReax®; Lexicomp

Interactions; Epocrates; Drug Interactions Checker(Drugs.com); Medscape®
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Table 1 Basic information about five DDI analysis software

DDI 4 ¥ B AT [ A s ) DDI % e JERA
Micromedex DrugReax® — <6 BB TELRRR . FEBIAR
Lexicomp Interactions >8 000 — B EIRIRR . FELRR 3R
Epocrates 4578 <30 HEIE TELRRR. F3IhR
Drug Interactions Checker >24 000 HEME =4 B TELRRR . FEBIAR
Medscape® >9 200 TohR HEiE TELRRR . FEBIAR

DDI 3 Hr ik 4 EE NEE N [Ep KR
Micromedex DrugReax® 3ANAN 1 %% https://www.micromedexs Merative™

olutions.com/home/disp
atch
Lexicomp Interactions 4K 1% http://www.lexi.com Wolters Kluwer Clinical
Drug Information
Epocrates & JH ANTEAT, FTEVEM  http://www.epocrates.com Athenahealth®
Drug Interactions Checker 5T 57 2022-12-21 4.2k http://www.drugs.com  Cerner Multum
Medscape® L B H 2020-12-08 5k www.medscape.com WebMD LLC

2.2 DDI SRR
BAFEFTECE AL B S UKL . R PPV,

NPV, BHPERMAREL . BIPEUALE . BB T iR B A

JREVEFE . Lexicomp Interactions (7%~ 100% ),

Micromedex (5%~95%), Epocrates (56%~100%),
Drugs.com (12%~93%), Medscape (6%~81%); %F
S EYE R : Lexicomp Interactions (48% ~99%),
Micromedex (71%~100%), Epocrates (85%~95%),
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Drugs.com (33%~91%), Medscape (53%~97%); NPV Jiffl: Lexicomp Interactions (11%~100%),
PPV ul#: Lexicomp Interactions (32%~99%), Micromedex (11%~95%), Epocrates (33%~100%),
Micromedex (53%~100% ), Epocrates (85%~98.5%), Drugs.com (6%~80%), Medscape (11%~82%). DDI
Drugs.com (27%~97%), Medscape (33%~94%); IITERAHER I 0T EE L3R 2,

32 DDI SRS

Table 2 Comparison of the accuracy of DDI analysis software

=4 DDI — Wl MUREE FESPEL PPVI NPV/ P P TN EN
CRFFH) KA % % % %
Robert Barrons  #i# 40 /MK EZE DDI, Lexicomp Interactions 9750 9000 9070 9730 39 1 39 1
(2004) 40 M RAS 2 Micromedex 9500 100.00 100.00 9512 38 0 40 2
bDI® Epocrates 87.18 8500 8500 8718 34 6 34 5
Natalie A I 40 NI R Lexicomp Interactions 100.00 5200 62.00 10000 16 10 11 O
Perkins, et al. DDI, 40 MIEPR  Micromedex 9400 7100 7100 9400 15 6 15 1
(2006) ANEE % DDI Epocrates 100.00 90.00 89.00 10000 16 2 19 O
Raziyeh i@ 360 4~ %0 DDI. 40 Lexicomp Interactions 7700 4900 8100 4200 228 53 51 68
Kheshti, et al. MiEKEE DDI® Micromedex 4100 7800 8500 30.00 125 21 78 176
(2016) [ Medscape 47.00 5300 77.00 23.00 147 42 49 162
Epocrates 56.00 73.00 87.00 3300 172 25 69 134
Lauren A. K 145 AN R A SS DDI Lexicomp Interactions 96.00 80.00 9500 8300 — — — —
Marcath, etal. /% (EFE O RER Micromedex 86.00 87.00 9600 6200 — — — —
(2018) O 244 W) © Drugs.com 93.00 7300 9300 7300 — — — —
Medscape 79.00 7300 9200 4800 — — — —
Epocrates 73.00 8300 9400 4500 — — — —
Faisal Shakeel, et %2y 847 NNEZ§-24#)  Lexicomp Interactions 700 9900 98.00 11.00 53 1 87 706
al. (2020) 9 ;. pDId Micromedex 500 99.00 97.00 1100 38 1 87 721
i geq Drugs.com 1200 4400 6400 6.00 91 49 39 668
i) Medscape 600 9700 9400 1100 46 3 85 713
John B Bossaer, [Hflx 293 /> DDI (229 4~ Lexicomp Interactions 88.60 96.90 99.00 7050 203 2 62 26
etal. it H DDI. 64 MB Micromedex 69.00 7190 89.80 3930 158 18 46 71
(2022) M1 §%%j  DDD © Drugs.com 90.80 9060 97.20 7340 208 6 58 21
L7l Medscape 8120 6250 8860 3820 187 24 40 42
Epocrates 85.60 9540 9850 6490 196 3 61 33
Aysel Pehlivanli, %28 127 MR- Lexicomp Interactions 72.00 48.00 3200 70.00 23 49 46 9
etal. i ERHEEEILA  Micromedex 53.00 8300 53.00 8300 17 16 79 15
(2022) 1 5 Zii 1t DDI' Drugs.com 75.00 3300 27.00 8000 24 64 31 8
Medscape 59.00 61.00 3300 8200 19 37 58 13

FWFHE DDI M AR Y S AR HEA [ a-4#51fE N eFacts (Facts and Comparisons online), Micromedex DRUG-REAX, Hansten and
Horn’s Drug Interactions Analysis and Management; b-& A NIGRZGITZL . $HEEE (PubMed, Scopus I Google Scholar) LA (Stockley 's
Drug Interactions); c-&#rifEN (Stockley’s Drug Interactions) 1 PubMed, Hi 1% CHkALE H DDI 4B SEFH M S B0 H Sz AT S8, b Teis:
53 TP. FP. TN. FN; d-&FnifEN (Nature Medicine); e-&ArtE AR 7N S——f9R L RHIG R Z)T (Board Certified Oncology Pharmacist,
BCOP); f4hr#ENy (The Renal Drug Handbook)

The gold standards for judging the accuracy of DDI analysis software were different: a-the gold standards were eFacts (Facts and Comparisons online),
Micromedex DRUG-REAX, Hansten and Horn's Drug Interactions Analysis and Management; b-the gold standard is clinical pharmacist experience,
databases (PubMed, Scopus and Google Scholar) and Stockley's Drug Interactions; c-the gold standard is "Stockley's Drug Interactions" and PubMed,
because the literature does not give the true total number of positives and true negatives of DDI, so its TP, FP, TN, and FN cannot be calculated; d-the gold
standard is Nature Medicine; The gold standard is for researchers-Board Certified Oncology Pharmacist (BCOP); e-the gold standard is The Renal Drug
Handbook.
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Table 3 Comparison of fitted values of DDI analysis software

DDI 4- i fF U R iR R REMEALSR LG ISR L AUC
Lexicomp Interactions 0.41 0.72 3.68 0.20 0.90
Micromedex 0.28 0.85 2.80 0.37 0.87
Drugs.com 0.32 0.52 1.28 0.54 0.64
Medscape 0.30 0.69 1.52 0.66 0.66
Epocrates 0.71 0.84 6.14 0.20 0.93
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Fig.1 Combined SROC curve of DDI analysis software
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Table 4 Comparison of comprehensiveness of DDI analysis software

DDI e REE FERINLE MEREE ImAREEEN WARRI ISR ZEOR et
Lexicomp Interactions? X v v v N v N 6 7
Micromedex? N N N N v J J 74
Drugs.com X J J J J X J 5%}
Medscape X v HHf J J X X 35 %
Epocrates X v X v J X X 34

X-TiZ4H, v-Hi%%H; a-HT Lexicomp Interactions & Micromedex AAT B8 4E, ToiEFRBAERNE B, AT H I S5 B AT

HBL b-%4H 0. 0.5, 14y, EHMEST 5.

x-assessment criteria excluded, V-assessment criteria included; a-since Lexicomp Interactions and Micromedex are paid software, accurate information

cannot be obtained, and the evaluation of their comprehensiveness related items refers to previous studies®]; b-0, 0.5, 1 points for each item, and a total

score of 7 points for comprehensiveness.
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B (n=5). F3CFrRrtE (n=5) InBGEE (2 4
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FAPE S AT SE X H AR 5 F1 6.
2.5 DDI SRHMEERS

W HER . AETE. . TR A
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3 Wig
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Table 5 Comparison of usability of DDI analysis software platform

SHTHE Gl S

PP SCRPRFIE [ Bh D g

INEGEEE Ohn#k i 2

OOVABBITS  smapnzs Wi (FAQ) ] BRI O
Lexicomp Interactions \ \ 3% 34>
Micromedex \ \ 3% 39
Drugs.com \ \ \ 34)
Medscape \ \ \ 34)
Epocrates \ \ M 34

V-HiIZKH: a5k H 1, BR300

-assessment criteria included; a-1 point for each assessment criteria, a total score of 3 points for usability.
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Table 6 Comparison of reliability of DDI analysis software platform
B RITEH (fEE gwiRHE MAER AEmE RAPRA BoREN SR B KESE (A
(EE UL, RIEXR  (BURFE B (B FfE (FfES AR (i GRiE A (B0 A H A2
ODUISHIR sy apommamicss st eveds RIS PPt RUCBFE WA B0 JRPENMEE b0
VPR R AR R KR R ORRE ER SRS HIRE B AR
+ RO D) D) #) SRR A HYMEED
Lexicomp X N N N N J J J J N 9 4y
Interactions
Micromedex X J N v X J v J J J 8 7
Drugs.com N N N X J J J J J N 9 4y
Medscape X N, N, X N, N, N, N N, X 75
Epocrates X J J X X J J X J X 54y
X-TE&H, v-HiEZ&H: b-%%H 145, WEELS 10 5.

x-assessment criteria excluded, V-assessment criteria included; b-1 point for each assessment criteria, a total score of 10 points for reliability.

#*7 DDI SHRHEREED

Table 7 Overall score of DDI analysis software

DDI 3 i i TR A1 S N KA
Lexicomp Interactions 8 6 3 9 8.5
Micromedex 6 3 8 7.5
Drugs.com 2 3 9 525
Medscape 4 35 3 7 5.375
Epocrates 10 3 3 5 7.75

TP, AR B 2 - 25 WA ELAE F D7 1
Micromedex. Lexicomp Interactions. Drugs.com.
Medscape T BEIE A F #8110, H: 32 25 IR m] i & 5k
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Micromedex >>Lexicomp Interactions > Epocrates, [f]
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