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Assessment of Consistency of Drug
Interaction Information in Drug Labels Among
the United States, the United Kingdom, China,
Japan, and Korea

Sohyun Jeong ', Gyungmin Kam, Junging Li, Sejin Lee, Hyesung Lee, Yunha Noh and Ju-Young Shin
Information gap in drug labeling ameong countries create challenges in therapeutic use of drugs. We aimed to
evaluate the consistency of drug interaction information in drug labels among five countries. The study drugs were
chosen from the commonly approved drug list in the US, UK, China, Japan, and Korea. The degree of agreement of
drug interaction data was evaluated by kappa coefficient. Thirty-eight drugs were evaluated, and moderate degree
of agreement was observed among all countries’ labeling (k = 0.43, 95% confidence interval (Cl) = 0.41-0.46).
The degree of agreement was the highest for the UK and Korea (k = 0.71, 95% Cl = 0.67-0.75) and the lowest for
the UK and Japan (k = 0.02, 95% C| = 0.00-0.04). Information regarding drug interactions listed in the studied
drug labels was not in high agreement. International standardization of drug labeling is required to ensure safe
drug therapy.
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Assessment of Consistency of Drug Interaction Information in Drug Labels Among
the United States, the United Kingdom, China, Japan, and Korea

Sohyun Jeong, Gyungmin Kam, Junqing Li, Sejin Lee, Hyesung Lee, Yunha Noh and Ju-Young Shin
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Study Highlights

WHAT 1S THE CURRENT KNOWLEDGE ON THE
TOPIC?

E Dru:g interaction is onc of main drug adverse events in p]la.r—
ma—:utll:rap)r. and it could be pr:\rcn.::d if precise and accurate
information on interactions is available.

WHAT QUESTION DID THIS STUDY ADDRESS?

] There is a need for International Harmenization ufclrugla-
bel ing process and Icgu.lation o Pmc'u.c: standardized informa-
tion that can ensure safe drug t['lcmpy worldwide.

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

E The information in the Cll'l.tg interaction section of dmg
label is not in |1igl'| agreement between the s, the UK, Korea,

Japan, and China. Fven the dcvt]ﬂp:ﬂ countrics, the US and the
UK, showed cml]r a slight dcgrtc of:lgrccmtnt.]ap:m and China,
the n:ighl:oring Asian countries of Karea, n:quirt much im-
provement in terms ofcunsistcm:)r.

HOW MIGHT THIS CHANGE CLINICAL
PHARMACOLOGY OR TRANSLATIONAL SCIENCE?
E If the drug interaction information in drug ]:l]::].ing is in
Pcrfcct agn::mcnt1l||n|:|rl|:|Win:':1 it can contribute to advancements

in dmgsaﬁﬂ:y issues.
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ﬁlzﬁi% Table 2 Descriptive statistics of the number of drugs interacting with the 38 study drugs in the US, the UK, China, Japan,
}'I%‘i;]jqz and Korea

;[:éjjj(qi us UK China Japan Korea Asian countries®
UENgn Total number 903 1,048 778 804 1,086 2,668 |. 23845
*Ef*’ii Mean 23.8 216 20.5 217 288 23.4
Median 16.5 17.5 12.5 16.5 18.0 17.0
Max 121 111 87 78 1395 139
3 Eij( Min 0 0 0 0 1 0
1'3‘ % 01 8 8 6 4 8 6
/IMEL~ Q3 28 37 29 30 40 31
J:‘FIE P value for the difference of the number of drugs among five countries” 0.5504
ﬁfﬁ[ﬁ “Descriptive statistics were calculated using combined data from China, Japan, and Korea.
I\ETJ Ftﬁ IEII: “The P value was caloulated by using linear mixed model controlling the type of 38 study drugs as random effect. 4 1- L Qj_z. HE;I:L’; = 1:;;_3;: E

i SN ERBBGHEHE
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Table 3 Distribution of recommendation levels for co-administration of drugs that interact with the 38 study drugs in the
US, the UK, China, Japan, and Korea

HEYMRAE
7971:52-71'%5&

/= 4o
b 1? *l\ %IJ E I

us UK China Japan Korea P value _J_CM H*A A./E
Contraindicated 218 (12.6) 163 (9.4) 158 (9.1) 73 (4.2) 211 (12.2) <0.0001 =
Cautious 488 (28.3) 495 (28.7) 404 (23.4) 656 (38.0) 537 (31.1) H: EES Z"J
Unlikely 197 (11.4) 390 (22.6) 216 (12.5) 75 (4.3) 338 (19.6) B BB P X
Not listed in the 824 (47.4 679 (39.3 949 (55.0 923 (53.4 641 (37.1
Dot (47.4) ( ) { ) ) (37.1) E’J DDIS %]:E
Contraindicated plus 706 (40.9) 658 (38.1) 562 (32.5) 729 (42.2) 748 (43.3) FKEHES

ti .
;ir: Ilius:esd in the label® % Z lE—'] EI}] *E
A3

Therapeutic classes® 276 (33.5) 241 (35.5) 226 (23.8) 215 (23.3) 260 (40.6) KEFESRIT
Individual drugs® 548 (66.5) 438 (64.5) 723 (76.2) 708 (76.7) 381 (59.4) =2,
Not marketed from 115 (21.0) 140 (32.0) 156 (21.6) 184 (26.0) 102 (26.8)
regulatory body
Listed in single 70 (7.8) 147 (14.0) 5 (9.6) 184 (22.6) 104 (9.6)
country®
Not listed in one 1 (4.5) 2 (3.1) 103 {1@ D@ E L gLl

country®

“Not listed in the label: the study included all drugs that interacted with the selected 38 study drugs in the US, the UK. China, Japan, and Korea. If one drug is
stated to have drug interaction in country A but not in country B, then the drug is classified under “not listed in the label™ in country B.
"Cochran-Mantel-Hasnszel statistics was used to evaluate the association between evidence level of drug interaction and countries, after controlling the type of

drugs.

“The proportion was calculated with a denominator of total number of interaction drugs not listed in the label.
“The proportion was calculated with a denominator of the number of individual drugs not listed in the label.
“The proportion was calculated with a denominator of total number of interaction drugs.
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Table 4 Kappa coefflclent and 95% confldence Interval of the recommendation levels for co-administration In the US, the
UK, China, Japan, and Korea®

Kappa coefficient 95% CI Degree of agreement
Among all countries® 0.432 0.41-0.486 Moderate
Among four cou ntries®
US-UK-China-Korea 0.53 0.50-0.56 Moderate
US-UK-Japan-Korea 0.47 0.45-0.49 Moderate N
UK-China-Japan-Korea 0.45 0.42-0.49 Moderate kappa,% ﬁ[ I ]
US-UK-China-Japan 0.38 0.35-0.41 Fair
Among three countries® S0 . *&1&
UK-China-Korea 0.63 0.59-0.66 Substantial
US-UK-Korea 0.60 0.57-0.64 Moderate 0'0 I ~O'20 . ,fﬁ
US-China-Korea 0.51 0.47-0.55 Moderate . . .
US-UK-China 0.48 0.44-0.52 Maoderate 02 I ~_‘O_:4O ° ﬂﬁoﬂ~060 ‘
UK-Japan-Korea 0.46 0.42-0.49 Moderate EI;I% = ~ . B
US-UK-Japan 0.40 0.36-0.44 Fair N lﬁ‘l06 1~0.80: =]
US-lapan-Korea 0.39 0.35-0.43 Fair 0.8 I ~O.99 : J_qu%é—‘ﬁ
China-Japan-Korea 0.39 0.35-0.43 Fair Jra
UK-China-lapan 0.38 0.34-0.43 Fair jﬁé_‘ﬁ . I ,OO
US-China-Japan 0.28 0.23-0.33 Fair
Between two countries®
UHK-Korea 0.71 0.67-0.75 Substantial
Korea-China 0.66 0.61-0.71 Substantial
Us-Korea 0.63 0.58-0.68 Substantial
UK-China 0.62 0.57-0.67 Substantial
US-China 0.41 0.34-0.47 Moderate
US-Japan 0.25 0.19-0.30 Fair
Korea-lapan 0.25 0.19-0.31 Fair
US-UK 0.18 0.15-0.21 Slight
Japan-China 0.11 0.06-0.15 Slight
UK-Japan 0.02 0.00-0.04 Slight

Cl. confidence interval.

**MNot listed in the label” was excluded from the analysis.

"The generalized kappa coefficient of Fleiss was calculated over all countries and comparisons in more than two countries.
“Overall kappa coefficient was calculated by controlling the type of drugs.

Reference:Landis, J.R. & Koch, G.G.The measurement of observer agreement for categorical data.Biometrics 33, 159—-174 (1977).
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& 2010 Acks Data Infommaion EY. All ights msansad.

Drug-Drug Interactions in Cardiac and
Cardiothoracic Intensive Care Units

An Analysis of Patients in an Academic Medical Centre in the US

Intervention: Micromedex® and Lexi-Interact™ interaction databases were
used to screen each patient’s medication profile daily for the presence of
potentially interacting drug pairs that would be considered a potential drug-
drug interaction. A severity agsessment using these databases was completed
after a potential drug-drug interaction was identified.
Resulis: Evaluations of 400 patient medication profiles were conducted, result-
ingin 225 profiles possessing one or more potential drug-drug interactions. A
total of 1150 potential interactions were identified, resulting in 287.5 potential
interactions per 100 patient-days. Of the 1150 potential drug-drug interactions,

458 were unique interacting drug pairs; 5-9% of the potential interactions
were considered major or contraindicated. Many of the significant and fre-
quent potential interactions involved blood coagulation modifiers, potential
inferactions that could result in QT¢ prolongation, and cytochrome P450
inhibition, Micromedex® and Lexi-Interact™ agreed on the severity ratings
in 201.5% of the potential interactions.
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Table lll. Database severity rating congroence®
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Micromedex® and severity assessment

Lexi-Interact™ sewverity assessment

Number of interactions

{n—458}
Caontraindicated Contraindicated 1
Contraindicated I ajor 5
Caontraindicated Moderate 0
Contraindicated No reaction reported 2
Major Major 28
Major Moderate 47
Major Mo reaction reported 1
Moderate M ajor 15
Moderate Moderate B4
Moderate Iinar 4
Moderate Mo reaction reported 40
Minar Moderate B
Minar MWinor 1
Minar Mo reaction reported K
Mo reaction reporied W ajor 16
Ma reaction reported Moderate 200
Mo reaction reported Ilinor il

a Boldtext denctes interactionsthat were considered majoror contraindicated by one database, but were not reported as an interaction inth

other database.
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Translational Knowledge Discovery Between
Drug Interactions and Pharmacogenetics

Heng-Yi Wu', Aditi Shendre™*, Shijun Zhang?, Pengyue Zhang®, Lei Wang®, Desta Zeruesenay”,
Luis M. Rocha™?, Hagirt Shatka}'ﬁ, Sara K. (I_lii]‘ll‘l&‘_\'!’?, Xia Ningz's" and Lang Li®*

Clinical translation of drug-drug interaction (DDI) studies is limited, and knowledge gaps across different types of
DDI evidence make it difficult to consolidate and link them to clinical consequences. Consequently, we developed
information retrieval (IR) models to retrieve DDI and drug-gene interaction (DGI) evidence from 25 million PubMed
abstracts and distinguish DDI evidence into in vitro pharmacokinetic (PK), clinical PK, and clinical pharmacodynamic
(PD) studies for US Food and Drug Administration (FDA) approved and withdrawn drugs. Additionally, information
extraction models were developed to extract DDI-pairs and DGI-pairs from the IR-retrieved abstracts. An overlapping
analysis identified 986 unique DDI-pairs between all 3 types of evidence. Another 2,157 and 13,012 DDI-pairs and
3,173 DGI-pairs were identified from known clinical PK/PD DDI, clinical PD DDI, and DGI evidence, respectively. By
integrating DDl and DGI evidence, we discovered 119 and 18 new pharmacogenetic hypotheses associated with
CYP3A and CYP2DE, respectively. Some of these DGI evidence can also aid us in understanding DDI mechanisms.

Z5YIH H A

15259

ISE:

SRR AL

R BT 5E

WHAT IS THE CURRENT KNOWLEDGE ON THE

TOPIC?

E Several studies have ezplnrcd different informarics ap-

Pmm:!\ts to mine drug intcractions data from the biomedical

literature. However, none of them have &istinguis!\n:l the drug—

drug interaction (DD evidence into in virre Pl'larm acokinetic
(PK), clinical PK, and clinical pharmacodynamic (PDY) studies,

which can impcd: the translational scope of drug Interactions
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WHAT QUESTION DID THIS STUDY ADDRESS?
1 The gcml of this stud!,r was to retrieve and extract DD and
drug—g\cnc interaction (DGI) evidence from the biomedical

literature and distinguish the DDI stud}r types into in vitre
PK., clinical PK, and clinical PD studies. Mditiuna”}', the inte-
gmtccl DDI and DGI evidence were used to determine knowl-

l.‘dgl.‘ Baps tI'Ia.t EDI.II& E]'I:I.IIJI'.'. tl'l.f gl:l'l:l'ﬂ.tiﬂl‘.l. Cl'f nm’\cl DDI or D’G[
B.]'id adv:rsc drug event II_.I!'LDE:'—ICIEEI:& J.'I}TPDTJ.'ICEES.

CLINICAL PHARMACOLOGY & THERAPEUTICS.Received September 25, 2019; accepted November 25, 2019. doi:10.1002/cpt.1745

WHAT DOES THIS STUDY ADD TO OUR KNOW-
LEDGE?

IET This stud}' adds to the :xisttng I:nuwlcclgc E}' Pm\ricling
{i]l a novel algoritl'tm that extracts clrug interaction evidence
from diverse DD and DGI stucli:s, I[ii] amethod to distinguish
the different types of DDI studies, and (iii) an int:gratn:l drug
interactions dara that enables knnwlcclgc disn:mtr:,' thrnugh
generation of novel genetic I'L}rput]'i:scs or molecular DDI
mechanisms.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY ORTRANSLATIONAL SCIENCE?

IE The intcgrat:cl L'nctw|cc|g: gcncmtcd b)r our stu.cl:,r is valuable
for translational research in ﬂrug interaction studies. [t can fa-
cilitate furure studies chat ]1:1]_:: in iumrving our unc‘trsl:am:ling
of DD-related ADEs th mug]'i the detection of novel g:n:t'h: or
molecular mechanisms. The validated h}rpnthcs:s can then be

cvaluated for Potcntial clinical applicatiuns in the future.
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