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PharmaPendium®
and Embase ™:

Improving drug safety
decisions with more
comprehensive searches
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PP-EM can impact critical drug safety decisions

with needed evidence

Regulatory
evidence

Biomedical
literature
evidence

Help improve drug
safety decisions for:

Risk management
and mitigation

Post-market
surveillance

Preclinical and
clinical study designs




New Functionality in PharmaPendium links to Embase

* Anew “Search in Embase” button appears on the PharmaPendium
“Quick Search” results page

WPHARMAPENDIUM®  &rowse~  search~

Look for this
PharmaPendium
details) No filters applied by MarCh 3,

2015, or sooner
v Show Filters B J

Search results

14 documents found for ezogabine smooth muscle

Too much data? Use filters to narrow.

View Chemical Structures  Export Table . | Search in EMBASE

viewing 1- 10 of 14 [JIIEL

Document with context

1 Briefing (Peripheral and Central Nervous System Drugs Advisory Committee)
PDF(3224k)

.26 32 -- Bt e 36 . Summany of the Effects of - on the Urinary Tract and Kidnays ...
found 21 time in this document

= Duplicates PharmaPendium search query directly into Embase

= Saves time and provides more consistent search results between the
two products
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Example: Use PP-EM to support experimental
findings on cardiac safety

Find evidence to support an indication for a new drug candidate that acts on smooth
muscle cells and has few cardiovascular adverse effect .The drug is very similar to one
on market. The company wants to have more supportive evidence.

- Ezogabine, an antiepileptic drug as adjunctive therapy for partial-onset seizures in

patients 18 years and older. Approved in 2011.What data was submitted about
Ezogabine effects on smooth muscle cells and the effect on cardiac tissue?

Start in PharmaPendium

pHARMApENDlUM"' Browse ~ Search~ | i o 5 & ? L Type |n SearCh

Quick search term(s)

All These Sources ~ | "ezogabine smooth muscle cells”

¥ Include synonyms

SiPHARMAPENDIUM® Browse- Search~ | I & B A 7 & 2 pmorgan@elsevier.com @ |:

Search results

14 documents found for ezogabine smooth muscle cells plus synonyms [query details) Na filters applied CliCk on document
Too much data? Use filters to narrow. . . H
link to view it

View Chemical Structures  Export Table... Search in IEMBASE

viewing 1-10 of 14 [INEACEE

| yeur |

N/A FDA Advisory Committee Document its 2010

found 21 time in this document
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Example: Use PP-EM to support experimental
findings on cardiac safety

Find evidence to support an indication for a new drug candidate that acts on smooth
muscle cells and has few cardiovascular adverse effect The drug is very similar to one
on market. The company wants to have more supportive evidence.

- Ezogabine, an antiepileptic drug as adjunctive therapy for partial-onset seizures in

patients 18 years and older. Approved in 2011.What data was submitted about
Ezogabine effects on smooth muscle cells and the effect on cardiac tissue?

PHARMAPENDIUM® Browsev  Search~ [ } i ? & 2 pmorgan@elsevier.com @

» Browse FDA Package X| gz0gabine - FDA Approval Package Data from a dog and
o e < i A [
— : Pharmacology Review 022345/S-000 Part 07 pig study suggest

2010-Nov-30 PDF(1367K) mE B/ D;JI B¢ y@| {"73" © fiezx vl @ H—m ¥ | that a Sllght

Pharmacology Review 022345/S-

000 Part 06 2
The finding that retigabine appears to act exclusively on KCNQ2-5 isoforms without affecting cardiac decrease In bIOOd
2010-Nov-30 PDF(690K) KCNQ1 channels is considered clinically important in minimizing adverse effects on cardiac function.
i iR o However, “neuronal” KCNQ channels (KCNQ4 and 5) have recently been found to be expressed in pressu re was not
000 Part 07 vascular smooth muscle cells where they seem to play a role in controlling arterial tone (Yeung et al, Br J )
= Pharmacol 151:758-770,2007). Flupirtine, a structural analogue of retigabine (approved as an analgesic accom p anled by the
in Europe), has been reported to lower systolic blood pressure in rats and humans, presumably via
Medical/Clinical Review relaxation of vascular smooth muscle (Mackie and Byron, Mol Pharmacol 74:1171-79,2008). This effg d ﬂ
Clinical Pharmacology and Biopharmaceu was demonstrated by the sponsor in safety pharmacology studies of retigabine in dogs and pigs, wig eXpeCte reriex
Chemistry Review was noted that the decrease in blood pi was not ied by the exp d reflex tgg .
Statistical Review which may indicate other nonvascular effects such as on the heart or its nervous system rg eg, taChycardla
SiifAR Review baroreceptor neurons). A modest decrease in heart rate in response to flupirtine reported by Mackie et al (J
A—Review Pharmacol Exp Ther 325:475-483,2008), was thought to possibly be a q of KCNQ
e h | activation (eg, a reduction of hetic ganglionic nerve activity).
Approval Letter
Label A role for KCNQ channels in controlling peripheral smooth muscle contractility appears to extend to the
Administrative documents urinary bladder and gallbladder. In isolated rat urinary bladder tissue, retigabine reduced both the
Other Important Information from EDA contractility and overall tonus of bladder tissue independent of the mode of stimulation, and these effects

Letter could be reversed by the KCNQ channel inhibitor XE991 (Rode et al, Eur J Pharmacol 638:121-
 — > I e T H o




Example: Use PP-EM to support experimental
findings on cardiac safety

Launch Embase through the “Search in Embase” function to see if any Post-Market

study updates have been published as further evidence.

rch~ | n o 2B 2K ? 4 2p

wn
@
@

Browse ~

Search results

14 documents found for ezogabine smooth muscle cells plus synonyms (guery details) No filters applied

Too much data? Use filters to narrow.

.morgan@elsevier.com @

View Chemical Structures ~Export Table. Search in EMBASE

viewing 1 - 10 of 14 [IEEN

Document with context Drug Name Source | vear |

Jump to results:

1 Briefing (Peripheral and Central Nervous System Drugs Advisory Committee N7A
PDF(3224k)
.26 3.2. (IGO0 MUSEE Efacts. . Summary of the Effacts of EEBERBING on the Urinary Tract and Kidneys

found 21 time in this dacurment

FDA Advisory Committee Documents. 2010

Results  Tools »

ﬂ EMBASEN Search ~

RESULTS FILTERS Search retigabine’/de AND smooth AND muscle AND cells

expand | collapse all — . B
Search Mapping  Date  Sourcer  Fields  Quicklmits  EBM  Pub.types  Languages  Gender Age  Animal
SOURCES | History Save | Delete | Printview | Export | Email using ® And ) O
DRUGS o # ‘retigabinelde AND smooth AND muscle AND cells
DISEASES
16 results for search #1

DEVICES Results View | Print | Export | Email | Order | Addto Clipboard

ELOATING SUBHEADINGS 5] Sorcoy: () Relevance (@& Puolication Year () Entry Date

e @ 1 Vasorelaxant effects of novel Kv7 4 channel enhancers ML213 and NS15370
Jepps T.A., Bertzen B.H., Stow )8, Pavstyan 0.V, Sivaloganathan K., Dalby-Brown W., Greenwood LA
[Article In Press] British Journal of Pharmacelogy 2014

GENDER
Embase | ¥ Abstact ¥ IndexTerms  View Full Texts-

Selected: O (clear), or | Seleot number of tems ¥

A1)

STUDY TYPES

Click on
Search in Embase

Examine results
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Example: Use PP-EM to support experimental
findings on cardiac safety

Launch Embase through the “Search in Embase” function to see if any Post-Market
study updates have been published as further evidence.

ults  Tools »

‘ EMBASEN Search v Brov - .
Search 'retigabine'/de AND smooth AND muscle AND cells Thls al’tIC|e Sugges

Mapping  Date  Sources  Fields  Quicklimits EBM  Pub.types Languages Gender Age  Animal that EZOgabIne

B d Coll: i
xpand | Collapsea sen

SOURCES | Mistory Save | Delete | Printview | Export | Email using « And () Or R Collapse COU|d be a User|
DRUGE o # ‘retigabine’/de AND smooth AND muscle AND cells o
DISEASES

T combination
DEVICES Results View | Print | Export | Email | Order | Addto Clipboard 1-

T e Sorcby: () Relevarcs (@ Pudlication Yaar () EntryData Selectact O (clear) or t (=) atment for
annel enhancers ML213 and N515370

AGE 1 Vasorelaxant effects of nwel |-<
Jepps T.A,, Bentzen B.H,, Stoi an O V., Sivaloganathan K., Dalby-Brown W., Greenwood LA

vty
[Article In Press] Bﬂnskjoumm‘ ofP.'mrmn(ulugyZm 4

GENDER
Embase ¥ gbstact ¥ IndexTerms  Mew Full Textoe
STUDY TYPES
2 Improving bronchodilator therapy by combining Kv7 channel activators with B2-adrenergic agonists
PUBLICATION TYPES Haick ], Bruegzemann L, Schwarz )., Sn\way# yron
Basic and Clincal Pharmacology and Toxicology 2012 115 SUPPL 1(91-)
JOURNAL TITLES Embase = Abstract ¥ Index Terms

PUBLICATION YEA4RS Background: Inhibition of Kv7 potassium channels in smooth muscle cells results in membrane deoolarization, an increase in intracellular calcium concentration, and ultimately smooth muscle cell

contraction, Our laboratory recently found that KvZ channels are expressed in airway smocth muscle cells (ASMCs). Bronchocenstrictor agonists inhioit Kv7 potassium currents in iuman ASMCs and

AUTHORS nhibition of Kv7 channels in human airways is sufficient to induce bronchoconstriction. Due to tha role of Kv7 channels in the maintenance of airway diameter, we hypothesize that K7 channel activators.
CONFERENC] - — E d g g t
‘ EMBASE Search » Results  Tools = VI enCe Su es
DRUG TRADH )
JOURNAL TITLES. Embase ¥ Apstmct ¥ [ndex Tems th t E b
at Ezogabine may
PUBLICATION YEARS 3 Pharmacological dissection reveals funcrional roles for KCNQ channel subtypes in human urinary bladder smooth muscle contracrilin
DEVICE TRA] Provence A, Rovner E., Petkov G .
AUTHORS FASEB Journal 20114 28:1 SUPFL 1 p | ay a role I n
DEVICE MAN) Embase ¥ Abswact ¥ [noex Tems

CONFERENCE ABSTRACTS

DRUG MANUFACTURERS
Embase ¥ Abstiet ¥ Index Tems

DEVICE TRADE NAMES

[ 4 Anovel approach te bronchedilatien: Combining the Kv7 channel activator retigabine with the B2-adrenergic agonist formoterol 1 1 1 d
DRUG TRADE NAMES Haick ., Brueggemann L., Byron K. n pr0V|ng N pare
5 Differential activation of vascular smooth muscde Kv7.4, Kv7.5, and Ky7.4/7.5 channels by ML213 and ICA-063673

Brusggemann L1, Haick |.M., Cribbs L.L. Byron KL

FASEB Journal 2014 28:1 SUPPL 1
periadventitial
DEVICE MANUFACTURERS Molecular Pharmacology 2014 86:3(330-341) | t d
Embase MEDLINE ¥ Abstact ¥ IndexTerms  Miw Full Text Vasoregu ation an
& Molecular Expression and Pharmacological Evidence for a Functional Role of Kv7 Channel Subtypes in Guinea Pig Urinary Bladder Smooth Q
associated
Embase MEDLINE ¥ Abstiact ¥ IndexTerms  Miew Full Text=

AfeliSAY, Ma\yszj . Petkov G.V.
e e T B oo P e e T hypertension.

PLoS ONE 2013 8:9 Article Number 75875
Zavaritskaya O., Zhuravieva N, Schiifenbaum ], Gloe T, Devermann L, Kiuge R, Mladenov M., Frey M, Gagov H., Fésiis G, Gollasch M., Schubert R.
Hypertension 2013 61:1(151-139) Cized 0w &

Embase MEDLINE & Abstract ¥ IndexTerms ~Miew Full Texi

KCNQ channels have been identified in arterial smooth muscle. However, their role in vasoregulation and chronic vascular diseases remains elusive. We tested the hypothesis that KCNQ channels contribuze
%o periadventitial vasoregulation in peripheral skeletal muscle arteries by perivascular adipose tissue and that they represent novel targets to rescue periadventitial vascular dysfunction. Two madels,
spontansously hypertensive rats and New Zealand obese mice. were stUdied Using guantitative polymerase chain reaction, the patch-clamp technique, membrane potential measurements, myagraphy of
solated vessels, and blood pressure telemetry. In rat Graclis muscle arteries, anticontractile effects of perivascular fat were inhibited b the KCNO channel blockers XE991 and inopirdine but nat by other
selective K channel inhibitors. Accordingly, XES91 and linopirdine blocked noninactivating K currens in freshly isolated Gracllis artery smooth muscle cells. mRNAS of several KCNG channel subtypes were
detected in these arteries, with KCNQ4 channels being dominant. In spontaneously hypertensive rats, the anticontractile effect of perivascular fat in Gracilis muscle arteries was largely reduced compared
with Wiscar rats. However, the vasodilator effects of KCNQ channel openers and MRNA expressian of KCNQ channels were normal. Furthermare, KCNQ channel openers restored the diminished
anticontractile effects of perivascular fat in spontanecusly hypertensive rats. Moreover, KC\IQ channel openers reduced arterial blood pressure in both madels of hypertension independent of ganglionic
Glockade. Thus, our data suggest that KCNQ channels play a pivotel role in p itial | skeletal muscle arteries, and KCNG channel opening may be an effective mechanism to
imprave impaired periadventitial 1 and hypertensmn © 2012 American Heart ASSQCIE(IOH. Inc.
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Example: Use PP-EM to support experimental
findings on cardiac safety

Summary of findings
From PharmaPendium:

- Ezogabine data indicates “...little effect on heart and its nervous
system..”

From Embase, published information of post-market studies using
Ezogabine:

« Found 2 additional indications beyond that of partial-onset seizure
control

« Both act on smooth muscle cells

Together, this information can help inform preclinical study designs to
further characterize new drug candidates

« Findings can be leveraged to further strengthen scientific data

- Regulatory and literature evidence can support preclinical data
package
« Help uncover unanticipated clinical risks
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Example: PP-EM can inform Clinical Study Designs

A company is interested in finding post-market published information on Tafluprost, a drug
in the same class as one of the company’s drug candidates that is entering clinical trials.
This information could offer additional insights into potential testing that may be required
during clinical development.

- First, explore post-market requirements for Tafluprost in PharmaPendium to determine
if post-market studies were required and, if so, what were the designs?

WiPHARMAPENDIUM® Browse~  Search~ | N &~ 5 &4 B Type in search

Quick search term(s)

All These Sources « | tafluprost post-marketing Search

¥ Include synonyms

W PHARMAPENDIUM® Browse-  Search~ | IN £ B & ?
} Browse FDA Package x| Tafluprost - FDA Approval Package POSt‘Market StudIeS

Eevd I \Vedical/Clinical Review 202514/5-000 Part 01 for Tafluprost

- approval
2012-Jan-31 PDF(12568K) = fr— p p
Medical/Clinical Review EA O E oo £ N3
202514/5-000 Part 01 administration. 52wk |
freatment p:rit:l’gur
icnts x
2012-Jan-31 PDF527k) pat -
Medical/Clinical Review Post:appmva.l TAPROS Followed for 2. 12 | All paticnts enrolled to—750
202514/5-000 Part 02 1) ¥ op and 24 mon ths, tafluprost PC by ougoing
= solution 0.0015% | follow-up of 6 centralized registration
open label study in | Special Drug months if system (TAPROS is (he
2012-Jan-31 POFO84k) Japan Use-resulis iscomt uprost in
Medical/Clinical Review Suvey TAPROS ducto | Japan).
202514/5-000 Part 03 (Tvestigation on | AE
Long-term Use)




Example: PP-EM can inform Clinical Study Designs

Next, click on the “Search in Embase” link to see the Embase search results. An article
that aligns to the requirements for additional post-market studies as stated in the table
from PharmaPendium is found.

RESULTS FILTERS

Expand | Collapse all

SOURCES

DRUGS

DISEASES

DEVICES

FLOATING SUBHEADINGS
AGE

GENDER

STUDY TYPES
PUBLICATION TYPES
JOURNAL TITLES
PUBLICATION YEARS
AUTHORS

COMNFEREMCE ABSTRACTS
DRUG TRADE NAMES
DRUG MAMUFACTURERS
DEVICE TRADE NAMES

DEVICE MANUFACTURERS

Search ‘tafluprost'/de AND 'post marketing
Mapping Date Sources Fields  Quicklimits EBM  Pub.types Languages Gender Age  Animal .
" History Save | Delete | Printview | Export | Email using (= And () Or At th_e 2 month time
O #2 “tafluprost/d = AMD ‘post marketing' p0|nt Of a 2 yeal’
[J #1  ‘efigabine'de AND smooth AND muscle AND cells StUdy TafluprOSt

provided greater

1 results for search #2

Results View | Print | Export | Email | Order | Add to Clipboard efficacy than the two
Sortby: () Relevance (& Publication Year () Entry Date

other drugs.

1 Prospective observational post-marketing study of tafluprost for glaucoma and ocular hypertension: Short-1g
Kuwayama Y., Nomura A
Advances in Therapy 2014 31:4{461-471)

Embase & Abstract ¥ Index Terms = View Full Textr=

Introduction: This study investigated the intraocular pressure (IOP}lowering effects and safety of tafluprost ophthalmic solution 0.0015% in actual clinical practice. Methods: We started a mandatory
prospective 2-year observational study, which collected IOP, conjuncrival hyperemia score, corneal staining score, and adverse event data from glaucoma and ocular hypertension (OH) patients not
previously treated with tafluprost at 2 12, and 24 months. This report analyzes the 2-month findings. Results: Of the 4,180 patients from 553 medical institutions in Japan, most patients had primary open-
angle glaucoma (POAG, 38.1%) or normal-tension glaucoma (NTG, 44.2%). After 2 months of tafluprost administration, 10P was significantly reduced by 4.3 £ 5.2 mmHg in POAG, 24 £ 2.5 mmHg in NTG, 3.6 £
5.3 mmHg in primary angle-closure glaucoma, 5.6 = 7.1 mmHg in other types of glaucoma, and 5.3 = 4.8 mmHg in OH. I0P was significantly reduced by 4.3 + 4.0 mmHg in the nalve monotherapy group, 1.9%
3.5 mmHg in switching from prior treatment, and 3.7 £ 4.1 mmHg in the add-on therapy group. Ameng patients switched, the prostaglandin analog (PGA) latanoprost was the pravious predominant drug
(57.4%), followed by travoprost (13.8%). Significant IOP reductions were observed by 1.5 £ 3.4 mmHg in 5wi1chir1§ frem latanoprost and 1.3 £ 3.7 mmHg in switching from travoprest. The cenjunctival
hyperemia score peaked at 1 month in the naive monotherapy and add-on therapy groups, whereas it was significantly decreased in patients switched from another PGA. The corneal staining score showed
no particular changes. Incidence of adverse drug reaction (ADR) was 7.70 % (322/4,180 patients), and all major ADRs involved the eyes or skin around the eyes. Conclusion: Tafluprost showed significant IOP-
lowering effects without any safety concerns in patients with various types of glaucoma and OH in daily clinical practice and tafluprost is highly effective in'any therapeutic patterns. © 2014 Springer
Healthcare.

Results View | Print | Export | Email | Order | Addto Clipboard

Go o page: I:loﬁ @

Records per page
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Example: PP-EM can inform Clinical Study Designs

Summary of findings
- Tafluprost received approval with a commitment by the sponsor to
complete several post-market studies
« Several studies focused on Japanese patient populations

« This information may be useful during agency reviews (cite, supporting
evidence, clinical study designs for patient subgroups)and informing
potential clinical trials study designs for specific patient populations

- As the study is over a 2 year period, information on long term use will
emerge that could impact:
« Post-market testing requirements

« REMS planning to better understand how to mitigate any potential safety
risks/concerns

« Clinical trial designs for specific patient populations

- Data from this required post-market study was only found in Embase

- Critical information from both PharmaPendium and Embase helps
support decisions on clinical trial designs
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More comprehensive information and resources
can impact drug safety decisions

Post-Market
Help define potential post-market testing requirements

Improve REMS planning by providing a better understanding of how to
mitigate any potential safety risks/concerns

Improve clinical trial designs for specific patient populations

Risk Management / Mitigation
Leverage findings to further strengthen scientific data
Support regulatory reviews with regulatory and literature evidence
Help uncover unanticipated clinical risks
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