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The “INTERACTIONS” section of package inserts aims to provide alert-type warnings in clinical prac-
tice; however, these also include many drug—drug interactions that occur rarely. Moreover, considering that
drug—drug interaction alert systems were created based on package inserts, repeated alerts can lead to alert
fatigue. Although investigations have been conducted to determine prescriptions that induce drug—drug in-
teractions, no studies have focused explicitly on the adverse events induced by drug—drug interactions. We,
therefore, sought to investigate the true occurrence of adverse events caused by drug pair contraindications
for coadministration in routine clinical practice. Toward this, we created a list of drug combinations that
were designated as “contraindications for coadministration” and extracted the cases of adverse drug events
from the Japanese Adverse Drug Event Report database that occurred due to combined drug usage. We then
calculated the reporters’ recognition rate of the drug—drug interactions. Out of the 2121 investigated drug
pairs, drug—drug interactions were reported in 43 pairs, 23 of which included an injected drug and many
included catecholamines. Warfarin potassium and miconazole (19 reports), azathioprine and febuxostat (11
reports), and warfarin potassium and iguratimod (six reports) were among the 20 most-commonly reported
oral medication pairs that were contraindicated for coadministration, for which recognition rates of drug—
drug interactions were high. Although these results indicate that only a few drug pair contraindications for
coadministration were associated with adverse drug events (43 pairs out of 2121 pairs), it remains necessary

to translate these findings into clinical practice.
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INTRODUCTION

Drug—drug interactions (DDIs) refer to phenomena in which
the effects of drugs are modified through coadministration and
are the cause of adverse drug events (ADEs)." ¥ ADEs that are
caused by DDIs can be prevented by avoiding coadministra-
tion of relevant drugs. Therefore, some medical institutions
have introduced a DDI alert system to alert a prescribing phy-
sician whenever prescriptions are entered with known associ-
ated DDIs."*"'? Ahn et al. reported that the use of a DDI alert
system would help reduce medication errors and contribute to-
ward improving patient safety.” Meanwhile, Japanese Package
Inserts (JPIs) aim to provide alert-type warnings in clinical
practice."” Therefore, some of the ADEs caused by DDIs de-
scribed in the “INTERACTIONS” section of JPIs are thought
to include those that are rarely expressed. Indeed, increasing
the amount of information on DDIs would result in increased
frequency of these alerts, while repeated DDI alerts could
be time consuming and mentally exhausting for physicians,
ultimately causing alert fatigue.*~**"'V Additionally, alert fa-
tigue may result in important DDI alerts being overridden and
subsequent ADEs occurring in patients caused by DDIs.'? For
instance, Yeh et al. reported that 91% of the 11084 DDI alerts
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detected over the course of one year in a hospital with a DDI
alert system had been overridden. They also mentioned that in
82% of all alerts, the prescribing physicians had recognized
that the combination of drugs being used could cause DDIs.?
Furthermore, Nasuhara et al. reported that out of the 170 DDI
alerts regarding contraindications for coadministration (CC),
and relative CC that were issued over the course of one year at
their facilities, 111 alerts were overridden. However, the ADE
occurrence was not reported in this study.”

Although studies have been performed to investigate pre-
scriptions that can cause DDIs, none have focused on the
occurrence of ADEs due to DDIs. Therefore, we sought to
investigate the prevalence of ADEs occurring following the
administration of drug pairs with CC, and to translate this
information back to routine clinical practice. The Japanese
Adverse Drug Event Report (JADER) database accumulates
and reports cases of ADEs in the country. Currently this data-
base contains more than 400000 registered ADE cases and
is widely used for monitoring drug safety.!*'” Additionally,
the recognition of DDIs by prescribing physicians or drug-
dispensing pharmacists may affect the occurrence of ADEs
due to DDIs. Therefore, we also investigated the incorporation
of DDIs into the JADER database.
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MATERIALS AND METHODS

Combination of Drugs Contraindicated for Coadmin-
istration In the “INTERACTIONS” section of JPIs, DDIs
are described in three categories: “CC,” “Relative CC,” and
“Precautions for coadministration.” In this study, we focused
on CC. By using the JAPIC Ethical and OTC Drugs (installa-
tion version) (07/2018), we listed all CC drug pairs based on
the following criteria:

Condition 1: When the JPI for both drugs identify CCs.
Condition 2: When the JPI for only one of the two drugs iden-
tifies CCs.

ADEs That Were Caused by DDIs ADEs due to DDIs
are listed in the “INTERACTIONS” section of JPIs. However,
“increased blood drug concentration,” or “enhanced action”
may be described instead of ADEs due to DDIs. In these
cases, the ADEs described in the “OVERDOSAGE” section of
the JPI were considered as the ADEs due to DDIs.

Downloaded cases

Are the patients' age/sex
clearly described?

Excluded

Drugs that were discontinued before or initiated
after the onset of ADEs were excluded

Has the patient been
coadministered drug

pairs of "Contraindicated
for coadministration"?

Has the patient
developed multiple
adverse drug events?

Excluded

Case reconstruction according to individual adverse
drug events with different dates of onset

Have adverse drug
events due to drug—drug
interactions been
reported?

Excluded

Cases to be investigated

Fig. 1. Flowchart of the Steps Taken to Filter and Extract Suitable Cases for Investigation
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Database Information We downloaded information from
the JADER database hosted on the Pharmaceuticals and Medi-
cal Devices Agency website (https:/www.pmda.go.jp/), which
collects, analyzes, and provides information related to drug
approval reviews and post-marketing safety in Japan. In this
study, JADER cases from April 2004 to July 2018 were used.
The JADER database consists of four tables, i.e., demo table,
drug table, reac table, and hist table, which are linked by a
common identification number. The information we extracted
included (1) “Sex,” (2) “Age,” (3) “Qualifications of the re-
porter,” (4) “Drug (non-proprietary name),” (5) “Drug involve-
ment,” (6) “Route of administration,” (7) “Date of treatment
onset,” (8) “Date of treatment end,” (9) “ADE(s),” and (10)
“Date of ADE(s) onset.” Items (1) to (3) are listed in the demo
table, items (4) to (8) in the drug table, and items (9) and (10)
in the reac table. Although many cases that are registered in
the JADER database were reported by a single type of health-
care professional (e.g., a physician or pharmacist) as well as
a consumer, there were also cases reported by multiple types
of healthcare professionals and/or consumers. Additionally,
multiple ADEs may be registered under a single identification
number in the JADER database. Therefore, we considered
ADE:s that occurred on the same day as being associated with
the same case. Meanwhile, ADEs that occurred on different
days were considered as different cases. Since ADEs were
listed as per the preferred terms (PT) of the Medical Diction-
ary for Regulatory Activities/J] (MedDRA/J) version 21.0, all
the processing was conducted at the PT level.

Extraction of Cases for Investigation The procedure
to extract the cases is shown in Fig. 1. First, we extracted
the cases in which sex and age were clearly described. Next,
drugs that were discontinued before the onset of ADEs, as
well as drugs that were initiated after ADE onset, were ex-
cluded. We then extracted cases for which drug pairs of CC
were used. Thereafter, the cases with ADEs due to DDIs were
extracted. However, ADEs that occurred before the JPI revi-
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sions as CC, were excluded. To distinguish between DDIs that
can occur in routine clinical practice and those that can occur
in emergent situations, we divided drug pairs of CC into pairs
with injection and pairs without injection.

Reporters’ Recognition Rate of DDIs In the “Drug
involvement” column of JADER, the “suspected drug,” “con-
comitant drug,” and “interaction” are registered for each drug
as the involvement of the drug in ADEs. In this study, we
surmised that the reporter of a case had recognized the DDIs
at the time of reporting when the “Drug involvement” column
for both drugs involved in the CC had been registered as “in-
teraction.” Among the cases in which DDI-induced ADEs oc-
curred, the proportion of cases registered as “interaction” was
defined as the reporters’ recognition rate of DDIs.

RESULTS

Drug Pairs Contraindicated for Coadministration and
the Number of Cases in the JADER Database A total of
517816 ADEs were downloaded from JADER. After search-
ing through the JPIs, we identified 2121 drug pairs of CC. Of
these drug pairs, ADEs caused by DDIs were registered in
the JADER database for 43 pairs, of which 20 pairs did not
include an injected drug (Table 1), while 23 pairs did (Table
2). Of the 20 pairs, warfarin potassium and miconazole (19
reports), tacrolimus hydrate and cyclosporine (12 reports),
azathioprine and febuxostat (11 reports), warfarin potassium
and iguratimod (six reports), and tizanidine hydrochloride and
fluvoxamine maleate (five reports), were the most commonly
reported. In contrast, among the 23 pairs, the most commonly
reported pairs included ephedrine hydrochloride and dopa-
mine hydrochloride (14 reports), adrenaline and noradrenaline
(10 reports), ephedrine hydrochloride and adrenaline (seven
reports), adrenaline and dobutamine hydrochloride (four
reports), sodium valproate and meropenem hydrate (three re-
ports), and noradrenaline and sevoflurane (three reports).

Table 1. Drugs Contraindicated for Coadministration, for Which Drug-Drug Interaction (DDI)-Induced Adverse Drug Events Were Reported in the

Japanese Adverse Drug Event Report (Injectables Not Included)

Drug 1 Drug 2 Cases (Recognized as DDIs) Recognition rate of DDIs
Warfarin potassium Miconazole 19 (15) 78.9%
Tacrolimus hydrate Cyclosporin 12 (0) 0.0%
Azathioprine Febuxostat 11 (10) 90.9%
Warfarin potassium Iguratimod 6 (4) 66.7%
Tizanidine hydrochloride Fluvoxamine maleate 5(1) 20.0%
Potassium chloride Eplerenone 4 (0) 0.0%
Pimozide Clarithromycin 4 (1) 25.0%
Atazanavir sulfate Indinavir sulfate ethanolate 2 (0) 0.0%
Tacrolimus hydrate Spironolactone 2 (0) 0.0%
Triazolam Telaprevir 2 (0) 0.0%
Bepridil hydrochloride hydrate Itraconazole 1(0) 0.0%
Dextromethorphan hydrobromide hydrate Selegiline hydrochloride 1(0) 0.0%
Droxidopa Denopamine 1(0) 0.0%
Eplerenone Spironolactone 1(0) 0.0%
Sildenafil citrate Isosorbide mononitrate 1(0) 0.0%
Tadalafil Nitroglycerin 1(0) 0.0%
Tadalafil Riociguat 1(0) 0.0%
Nisoldipine Itraconazole 1(0) 0.0%
Paroxetine hydrochloride hydrate Selegiline hydrochloride 1(0) 0.0%
Ramelteon Fluvoxamine maleate 1(0) 0.0%
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Reporters’ Recognition Rate of DDIs The report-
ers’ recognition rate of DDIs was the highest (90.9%; 10/11
reports) for the combination of azathioprine with febuxostat,
followed by warfarin potassium and miconazole (78.9%;
15/19 reports), warfarin potassium and iguratimod (66.7%; 2/3
reports), sodium valproate and meropenem hydrate (66.7%;
2/3 reports), pimozide and clarithromycin (25.0%; 1/4 reports),
and tizanidine hydrochloride and fluvoxamine maleate (20.0%;
1/5 reports). Across the remaining 37 drug pairs, the reporters
had not recognized DDIs in any of the reported cases.

DISCUSSION

Of the 2121 drug pairs with CC surveyed in this study, 43
were reported to JADER as ADEs due to DDIs. Although
approximately half of these pairs (23 pairs) included injected
drugs, many of them included catecholamines and were as-
sociated with cases of arrhythmia/cardiac arrest. These pairs
were regarded as permissible combinations in the clinical
practice in emergency situations, such as resuscitation.?”
Hence, these should not be assigned to the same category of
DDIs as those that occur in routine clinical practice. More-
over, the results of this study (Tables 1, 2) demonstrate that
clinical feedback was essential for those CC drug pairs with
ADEs that occurred due to DDIs in routine clinical practice.
Meanwhile, many pairs were identified for which ADEs due to
DDIs did not occur, suggesting that the alert-type warnings is-
sued by JPI have a certain positive effect in preventing DDIs.
Incidentally, the reason that ADEs caused by DDIs were not
reported for the 2078 pairs may have been due to avoid the
coadministrations of these pairs at a clinical setting, or the
ADEs caused by DDIs did not occur following coadministra-
tion. However, further discussions based on the data hosted on
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this database are difficult.

The breakdown of the reporters across all of the registered
cases in the JADER database that were downloaded for this
study, suggests that the most common reporters were physi-
cians (84.2%, where 75.2% of the cases were reported only by
physicians) as opposed to pharmacists (13.0%, where 7.0% of
the cases were reported only by pharmacists). Therefore, the
recognition rate of DDIs obtained in this study was thought
to reflect the recognition rate of DDIs by physicians in cases
where DDI-induced ADEs occurred. For example, with re-
spect to the combination of azathioprine and febuxostat, which
had the highest DDI recognition rate in this study, the Japa-
nese guideline for the management of hyperuricemia and gout
states, “new xanthine oxidoreductase drugs are contraindicat-
ed for coadministration with azathioprine, but there are not a
few reports of medical accidents due to misuse.”?" Therefore,
it should be noted that cases occurred in which DDIs were
recognized by physicians, yet incorrectly prescribed as drug
pairs with a high DDI recognition rate.

The limitations of this study were as follows: (1) the DDI
recognition rate determined in this study was that assessed by
the reporter and did not necessarily reflect that recognized by
the prescribing physicians and the drug-dispensing pharma-
cists; (2) a reporting bias exists in the JADER database, in-
dicating that many severe cases, such as those of hemorrhage
and bone marrow suppression, have been reported, while mild
cases may not have been reported; (3) the JADER database
contained a limited number of reports on ADEs, such as de-
creased blood drug concentration, attenuation of drug action,
and decline in the pharmacological effect of the drug, indicat-
ing limited investigations regarding the DDIs that reduce the
pharmacological effects of drugs; (4) missing data, duplicate
cases, and erroneous entries were found in the JADER data-

Table 2. Drugs Contraindicated for Coadministration, for Which Drug—Drug Interaction (DDI)-Induced ADEs Were Reported in Japanese Adverse Drug

Event Report (Injectables Included)

Drug 1

Ephedrine hydrochloride
Adrenaline

Ephedrine hydrochloride
Adrenaline

Sodium valproate
Noradrenaline

Noradrenaline
Medroxyprogesterone acetate
Foscarnet sodium hydrate
Adrenaline

Adrenaline

Amiodarone hydrochloride
Amiodarone hydrochloride
Cyclophosphamide hydrate
Distigmine bromide
Neostigmine methylsulfate
Noradrenaline

Noradrenaline
Medroxyprogesterone acetate
Medroxyprogesterone acetate
Medroxyprogesterone acetate
Medroxyprogesterone acetate
Adenosine

Drug 2 Cases (Recognized as DDIs) Recognition rate of DDIs
Dopamine hydrochloride 14 (0) 0.0%
Noradrenaline 10 (0) 0.0%
Adrenaline 7 (0) 0.0%
Dobutamine hydrochloride 4 (0) 0.0%
Meropenem hydrate 3(2) 66.7%
Sevoflurane 3(0) 0.0%
Isoflurane 2 (0) 0.0%
Estradiol 2 (0) 0.0%
Pentamidine isetionate 2 (0) 0.0%
Haloperidol 1(0) 0.0%
Levomepromazine maleate 1(0) 0.0%
Disopyramide 1(0) 0.0%
Nifekalant hydrochloride 1(0) 0.0%
Pentostatin 1(0) 0.0%
Suxamethonium chloride hydrate 1(0) 0.0%
Suxamethonium chloride hydrate 1(0) 0.0%
Desflurane 1(0) 0.0%
Dobutamine hydrochloride 1(0) 0.0%
Hydroxyprogesterone caproate 1(0) 0.0%
Estradiol valerate 1(0) 0.0%
Prednisolone 1(0) 0.0%
Methylprednisolone 1(0) 0.0%
Dipyridamole 1(0) 0.0%
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base, indicating that it is necessary to consider methods to
clean the data'>'®1%222%; (5) deciphering why CC drug pairs
were co-administered is difficult based solely on the informa-
tion provided for individual cases in the JADER database.

Of the 2121 CC drug pairs, only 43 were associated with
the occurrence of ADEs. The results of this study must be
translated to clinical practice as the actual state of ADEs due
to DDIs.

Conflict of Interest The authors declare no conflict of
interest.

REFERENCES

1) Ahn EK, Cho SY, Shin D, Jang C. Park RW. Differences of reasons
for alert overrides on contraindicated co-prescriptions by admitting
department, Healthc, Inform. Res. 20. 280287 (2014).

2) Fokter N, Mozina M. Brvar M. Potential drug—drug interactions
and admissions due to drug—drug interactions in patients treated in
medical departments. Wien Klin_Wochenschr,, 122, 81-88 (2010).

3)_Missiakos O. Baysari MT. Day RO. Identifving effective computer-
ized strategies to prevent drug—drug interactions in hospital: a user-
centered approach. Int. J._Med. Inform., 84, 595600 (2015).

4) _Yeh ML, Chang YJ. Wang PY, Li YC. Hsu CY, Physicians’ respons-
es to computerized drug—drug interaction alerts for outpatients.
Comput._Methods Programs Biomed., 111, 17-25 (2013).

3) Nasuhara Y, Sakushima K, Endoh A, Umeki R, Oki H. Yamada T,
Iseki K, Ishikawa M. Erratum to: Physicians’ responses to comput-
erized drug interaction alerts with password overrides. BMC Med.
Inform. Decis. Mak., 16, 108 (2016).

6) Mille F, Schwartz C. Brion F, Fontan JE. Bourdon O. Degoulet P,

Jaulent MC.__Analysis_of overridden alerts in_a drug—drug inter-
action_detection_system. Jnt. J. Qual_Health Care, 20. 400405

(2008):

7) Moura CS, Prado NM, Belo NO. Acurcio FA. Evaluation of drug—
drug interaction screening software combined with pharmacist
intervention, Jnt. J. Clin_Pharm., 34, 547552 (2012).

8) Davis L. Brunetti L., Lee EK, Yoon N. Cho SH. Suh DC. Effects
of computerized physician order entry on medication turnaround
time and orders requiring pharmacist intervention. Res. Social Adn.
Pharm,, 10, 756767 (2014).

9) __van der Sijs H. Aarts J. Vulto A, Berg M. Overriding of drug safety
alerts in_computerized physician order entry. J. Am. Med. Inform.
Assoc.. 13. 138—147 (2006).

10) __van der Sijs H. Aarts J. van Gelder T, Berg M. Vulto A. Turning off
frequently overridden drug alerts: limited opportunities for doing it
safely. J. Am. Med. Inform. Assoc., 15, 439448 (2008).

1D __van der Sijs H. Mulder A, van Gelder T, Aarts J. Berg M. Vulto A
Drug safety alert generation and overriding in a large Dutch uni-
versity medical centre. Pharmacoepidemiol. Drug Saf.. 18, 941-947

(2009).

12) Phansalkar S. van der Sijs H. Tucker AD. Desai AA, Bell DS. Teich

Biol. Pharm. Bull.

Vol. 44, No. 7 (2021)

JM. Middleton B, Bates DW. Drug—drug interactions that should be
non-interruptive in order to reduce alert fatigue in electronic health
records. J_Am.Med. Inform._Assoc., 20, 489493 (2013).

13) Pharmaceuticals and Medical Devices Agency. “The manual for
handling disorders due to adverse drug reactions.”: <http://pmda.
go.jp/safety/info-services/drugs/adr-info/manuals-for-hc-pro/0001.
htmD, accessed 27 March, 2020.

14) Fujiwara M. Kawasaki Y, Yamada H. A pharmacovigilance ap-
proach_for post-marketing in _Japan using the Japanese Adverse
Drug Event Report (JADER) database and association analysis.
PLOS ONE. 11, €0154425 (2016).

15) Nomura K, Takahashi K, Hinomura Y. Kawaguchi G. Matsushita Y.
Marui H, Anzai T, Hashiguchi M, Mochizuki M. Effect of database
profile variation on drug safety assessment: An analysis of sponta-
neous adverse event reports of Jaganese cases. Drug Des. Devel.
Ther., 9, 3031-3041 (2015).

16) Chisaki Y, Aoji S. Yano Y. Analysis of adverse drug reaction risk
in elderly patients using the Japanese Adverse Drug Event Report
(JADER) database, Biol. Pharm. Bull., 40, 824829 (2017).

17) Narushima D. Kawasaki Y, Takamatsu S. Yamada H. Adverse

events associated with incretin-based drugs in Japanese spontane-

Qus reports: a mixed effects logistic regress_ion model. PeerJ, 4

el753 (2016):
18) _Abe J. Umetsu R, Uranishi H, Suzuki H. Nishibata Y, Kato Y, Ueda
N, Sasaoka S, Hatahira H, Motooka Y, Masuta M, Nakamura M.
/ﬂllvsis of polvphLmacV effect_s in older patient_s using Japa&se

Adverse Drug Event Report database. PLOS ONE. 12. ¢0190102

(2017).
19) Ohvama K, Kawakami H, Inoue M. Blood pressure elevation as-

sociated with topical prostaglandin F2¢ analogs: an analysis of the
different spontaneous adverse event report databases. Biol Pharm,

Bull., 40, 616620 (2017).

20) Dellinger RP, Levy MM, Rhodes A, et al._Surviving Sepsis Cam-
%ign: international guidelines for management of severe sepsis zﬁl
septic shock, 2012_Intensive Care Med., 39, 165228 (2013).

) Japanese Society of Gout and Uric & Nucleic Acids Guideline Revi-
sion Committee. “Guideline for the management of hyperuricemia
and gout (3rd edition).”: <https:/minds.jcghc.or.jp/docs/gl pdf/
G0001086/4/Clinical_Practice Guidelines_of Hyperuricemia_and
Gout.pdf, accessed 16 February, 2021.

22) Abe J, Umetsu R, Matai(i K, Kato Y, Ueda N Nakavam_a Y, Ha_ne
Y, Matsui T, Hata;hira H Sasaolgi S, Motoolg Y. Ha_ra H, Kato Z,
Kinosada Y, Inagaki N, Nakamura M. Analysis of Stevens_Johnson
syndrome_and_toxic_epidermal necrolysis_using the Japanese Ad-
verse Drug Event Report databa_seA J. Pharm. Health Care Sci., 2,

14 (2016).

23) Kose E. Uno K. Havashi H. Evaluation of the expression profile of
extragxramidal symptoms due to antiBsxchotics bx data mining of
J_a%nese Adverse Drug Event Report (JADER) database. Yakugaku
Zasshi, 137, 111-120 (2017).

24) Kose E. Adverse drug event profile associated with pregabalin
among Batients with eﬁi without cancer: analxsis of a spontaneous
reporting databa_se. J. Clin. Pharm. Ther., 43, 543549 (2018).

2



http://dx.doi.org/10.4258/hir.2014.20.4.280
http://dx.doi.org/10.4258/hir.2014.20.4.280
http://dx.doi.org/10.4258/hir.2014.20.4.280
http://dx.doi.org/10.1007/s00508-009-1251-2
http://dx.doi.org/10.1007/s00508-009-1251-2
http://dx.doi.org/10.1007/s00508-009-1251-2
http://dx.doi.org/10.1016/j.ijmedinf.2015.04.001
http://dx.doi.org/10.1016/j.ijmedinf.2015.04.001
http://dx.doi.org/10.1016/j.ijmedinf.2015.04.001
http://dx.doi.org/10.1016/j.cmpb.2013.02.006
http://dx.doi.org/10.1016/j.cmpb.2013.02.006
http://dx.doi.org/10.1016/j.cmpb.2013.02.006
http://dx.doi.org/10.1186/s12911-016-0347-7
http://dx.doi.org/10.1186/s12911-016-0347-7
http://dx.doi.org/10.1186/s12911-016-0347-7
http://dx.doi.org/10.1186/s12911-016-0347-7
http://dx.doi.org/10.1093/intqhc/mzn038
http://dx.doi.org/10.1093/intqhc/mzn038
http://dx.doi.org/10.1093/intqhc/mzn038
http://dx.doi.org/10.1093/intqhc/mzn038
http://dx.doi.org/10.1007/s11096-012-9642-2
http://dx.doi.org/10.1007/s11096-012-9642-2
http://dx.doi.org/10.1007/s11096-012-9642-2
http://dx.doi.org/10.1016/j.sapharm.2013.11.004
http://dx.doi.org/10.1016/j.sapharm.2013.11.004
http://dx.doi.org/10.1016/j.sapharm.2013.11.004
http://dx.doi.org/10.1016/j.sapharm.2013.11.004
http://dx.doi.org/10.1197/jamia.M1809
http://dx.doi.org/10.1197/jamia.M1809
http://dx.doi.org/10.1197/jamia.M1809
http://dx.doi.org/10.1197/jamia.M2311
http://dx.doi.org/10.1197/jamia.M2311
http://dx.doi.org/10.1197/jamia.M2311
http://dx.doi.org/10.1002/pds.1800
http://dx.doi.org/10.1002/pds.1800
http://dx.doi.org/10.1002/pds.1800
http://dx.doi.org/10.1002/pds.1800
http://dx.doi.org/10.1136/amiajnl-2012-001089
http://dx.doi.org/10.1136/amiajnl-2012-001089
http://dx.doi.org/10.1136/amiajnl-2012-001089
http://dx.doi.org/10.1136/amiajnl-2012-001089
http://dx.doi.org/10.1371/journal.pone.0154425
http://dx.doi.org/10.1371/journal.pone.0154425
http://dx.doi.org/10.1371/journal.pone.0154425
http://dx.doi.org/10.1371/journal.pone.0154425
http://dx.doi.org/10.2147/DDDT.S81998
http://dx.doi.org/10.2147/DDDT.S81998
http://dx.doi.org/10.2147/DDDT.S81998
http://dx.doi.org/10.2147/DDDT.S81998
http://dx.doi.org/10.2147/DDDT.S81998
http://dx.doi.org/10.1248/bpb.b16-00930
http://dx.doi.org/10.1248/bpb.b16-00930
http://dx.doi.org/10.1248/bpb.b16-00930
http://dx.doi.org/10.7717/peerj.1753
http://dx.doi.org/10.7717/peerj.1753
http://dx.doi.org/10.7717/peerj.1753
http://dx.doi.org/10.7717/peerj.1753
http://dx.doi.org/10.1371/journal.pone.0190102
http://dx.doi.org/10.1371/journal.pone.0190102
http://dx.doi.org/10.1371/journal.pone.0190102
http://dx.doi.org/10.1371/journal.pone.0190102
http://dx.doi.org/10.1371/journal.pone.0190102
http://dx.doi.org/10.1248/bpb.b16-00848
http://dx.doi.org/10.1248/bpb.b16-00848
http://dx.doi.org/10.1248/bpb.b16-00848
http://dx.doi.org/10.1248/bpb.b16-00848
http://dx.doi.org/10.1007/s00134-012-2769-8
http://dx.doi.org/10.1007/s00134-012-2769-8
http://dx.doi.org/10.1007/s00134-012-2769-8
http://dx.doi.org/10.1186/s40780-016-0048-5
http://dx.doi.org/10.1186/s40780-016-0048-5
http://dx.doi.org/10.1186/s40780-016-0048-5
http://dx.doi.org/10.1186/s40780-016-0048-5
http://dx.doi.org/10.1186/s40780-016-0048-5
http://dx.doi.org/10.1186/s40780-016-0048-5
http://dx.doi.org/10.1248/yakushi.16-00219
http://dx.doi.org/10.1248/yakushi.16-00219
http://dx.doi.org/10.1248/yakushi.16-00219
http://dx.doi.org/10.1248/yakushi.16-00219
http://dx.doi.org/10.1111/jcpt.12683
http://dx.doi.org/10.1111/jcpt.12683
http://dx.doi.org/10.1111/jcpt.12683

