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Abstract: As the world’s population ages, global health care systems will face the burden of
chronic diseases and polypharmacy use among older adults. The traditional tasks of medication
dispensing and provision of basic education by pharmacists have evolved to active engage-
ment in direct patient care and collaborative team-based care. The care of older patients is an
especially fitting mission for pharmacists, since the key to geriatric care often lies with man-
agement of chronic diseases and polypharmacy use, and preventing harmful consequences of
both. Because most chronic conditions are treated with medications, pharmacists, with their
extensive training in pharmacotherapy and pharmacokinetics, are in a unique and critical posi-
tion in the management of them. Pharmacists have the expertise to detect, resolve, and prevent
medication errors and drug-related problems, such as overtreatment, undertreatment, adverse
drug events, and nonadherence. Pharmacists are also competent in critically reviewing and
applying clinical guidelines to the care of individual patients, and in some instances confront
the lack of data (common in older adults) to provide the best possible patient-centered care. The
current review aimed to depict the evidence of geriatric pharmacy care, demonstrate current
impact of pharmacists’ interventions on older patients, survey the tools used by pharmacists to
provide effective care, and explore their role in pharmacotherapy optimization in elders. The
findings of the current review strongly support previous studies that showed positive impact of
pharmacists’ interventions on older patients’ health-related outcomes. There is a clear role for
pharmacists working directly or collaboratively to improve medication use and management
in older populations. Therefore, in global health care systems, teams caring for elders should
involve pharmacists to optimize pharmacotherapy.
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Introduction

As the world population ages, health systems globally will face the burden of chronic
disease and polypharmacy management in older patients. Within efforts to identify
the optimal model to care for older adults and to increase formation of effective
interprofessional health care teams, pharmacists play important and distinct roles.
Pharmacists are increasingly becoming involved in primary care-delivery models,
such as patient-centered medical homes, where team-based care is provided in a
patient-centered, comprehensive, coordinated and accessible manner with a focus on
quality and safety.'? Pharmacists are also collaborating in interprofessional health
care teams,’® providing consultation services,®’ and leading patient care interventions
focused on impactful outcomes.® This movement of pharmacists’ involvement in direct
patient care away from the traditional medication-dispensing functions is widespread
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globally, including those countries with low- to middle-
income status.”!'® Within the interprofessional health care
teams, pharmacists are making a positive impact on various
health outcomes among diverse patient populations, includ-
ing older adults.>”® Disease management targeting chronic
conditions that are often treated with medications is com-
monly performed by pharmacists, such as caring for patients
with cardiovascular disease risk factors,!! hypertension,'>!3
dyslipidemia,'* diabetes,'*>"!” heart failure,'® chronic obstruc-
tive pulmonary disease (COPD)," and insomnia.” Studies
evaluating chronic disease-management services provided
by pharmacists frequently attempt to measure the impact
on medication adherence, disease control using clinical end
points, health service utilization (eg, emergency depart-
ment visits, hospital admission), and health care-related
costs.*!*2122 Pharmacists are also expanding their practice
settings to broader health care settings and transition points,
creating models of service that target vulnerable patients and
gaps in the system to generate cost savings.5823-23

Because older adults have multiple chronic conditions and
often use polypharmacy, they are an ideal patient population
for pharmacists’ interventions. Polypharmacy occurs when
patients are required to use multiple medications concurrently
(four to nine, depending on the literature) for their health con-
ditions. Multiple studies point to the dangers of polypharmacy
use among older adults, including potentially inappropriate
medications (PIMs), anticholinergic burden, drug—drug inter-
action-related adverse drug reactions.?* The prevalence of
polypharmacy use and inappropriate prescribing in the elderly
is a global phenomenon reported in multiple countries.*3"32
The consequential hospitalization, other health care-service
utilization, and harm to patients (eg, falls and fractures) are
the measures used to demonstrate the damage to patients,
health care systems, and cost structure.?**

Objectives and procedures

Optimization of pharmacotherapy is central to pharmacist
function in caring for and impacting elderly patients. This
review explores: 1) the evidence of geriatric pharmacy care,
2) the current impact of pharmacist interventions on older
patients, 3) tools that have been used by pharmacists, and
4) the pharmacist’s role in pharmacotherapy optimization
in elders.

To gather and assess the most current impact of
pharmacists’ interventions on older patients (objective 2),
we conducted a brief review of the literature. For this review,
four databases that most commonly cite quality studies
on pharmacist work in clinical settings were searched:

PubMed/Medline, Embase, International Pharmaceutical
Abstracts, and PsyclInfo. Search terms incorporated both
keywords and controlled vocabulary for the databases used.
Example terms included pharmacist, pharmacy, pharmacy
service, aged, frail elderly, outpatients, inpatients, direct
patient care, medication management, medication adher-
ence, polypharmacy, disease management, and drug therapy.
The search was restricted to the English language, and
included publications from the last 10 years to the date the
searches were conducted (November 2014) to capture the
most recent and widely viewed information. Publications
excluded from the results were letters, editorials, and con-
ference proceedings. Review articles, systematic reviews,
and meta-analyses were separately kept to be reviewed and
discussed under the evidence of geriatric pharmacy care,
tools used by pharmacists, and role of pharmacists in geriatric
care sections.

A preliminary review of study titles and abstracts was
conducted to exclude articles that did not meet the inclusion
criteria: 1) subjects aged 65 years and older, 2) described
distinguishable pharmacist intervention, 3) utilized compara-
tive design, and 4) measured patient-related health outcomes.
A dual review was performed using abstracts and full text of
16 publications, and ten studies were included as showing
current impact of pharmacists in the care of older adults. Data
extraction was conducted by two reviewers independently,
then checked by a third reviewer.

Existing evidence of geriatric

pharmacy care

Several reviews have addressed the evaluation of pharmacist-
delivered disease-management programs. A systematic
review and meta-analysis assessed care provided by phar-
macists in managing cardiovascular disease risk factors,
and found a favorable impact of pharmacist care among
30 studies in reducing blood pressure, total cholesterol,
low-density lipoprotein cholesterol, and smoking.!' Another
systematic review and meta-analysis of pharmacist manage-
ment of hypertension showed a sensitive association between
pharmacists’ interventions and reductions in systolic blood
pressure.'* A literature review conducted by Ponniah et al
assessed the postdischarge management of heart-failure
patients by pharmacists.** The review included seven stud-
ies with pharmacists using telephone calls or home-visit
follow-up, outpatient heart-failure clinic visit, and home-
based intervention. The pharmacist-delivered heart-failure
disease-management program yielded positive outcomes
for patients, such as fewer readmissions and out-of-hospital
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deaths, improved medication adherence and exercise capac-
ity, reduced clinical events, and decreased hospitalizations.**
An additional systematic review looking at pharmacist care
in directed or collaborative fashion to manage heart fail-
ure retrieved 12 randomized controlled trials (RCTs) that
significantly lowered all-cause hospitalization and heart
failure-related hospitalization, with collaborative care having
greater effects in reducing heart failure-related hospitaliza-
tion compared to directed care.!®

In2013, Lee et al published a systematic review and meta-
analyses that outlined geriatric care by pharmacists in health
care teams in the USA.* This study aimed to identify com-
parative studies that evaluated direct patient interventions by
pharmacists with published results cited in PubMed/Medline,
Ovid/Medline, ABI/Inform, Health Business Fulltext Elite,
Academic Search Complete, International Pharmaceutical
Abstracts, PsycInfo, Cochrane Database, and ClinicalTrials.
gov since the inception of the databases through July 2012.
Included studies reported interventions by pharmacists to
patients aged 65 years and older, had comparison design,
and measured patient-based health outcomes. Among the
20 articles with adequate data to perform meta-analyses, there
were varied study designs (RCTs to retrospective cohort),
small (n=36) to large (n=4,218) studies, and mixed conditions
being managed in diverse settings.* Twelve of the 20 studies
included in this meta-analyses were published within the past
10 years, the time frame for the current review.?35 Although
pharmacists’ interventions varied, all but one study*' pub-
lished within the past 10 years used a technical intervention,
such as therapeutic change, anticoagulation management, and
blister-pack medications, though five of those studies used
it in combination with an educational intervention (patient
or medication education). Meta-analyses’ data, using forest
plots of study outcomes, significantly favored pharmacist
care versus comparison in all outcome categories reviewed:
therapeutic,?404243 gafety,’>37:394245 hogpitalization,3638394144
and adherence?'*** (P<<0.001).* This review highlighted
the importance of having pharmacist integration in inter-
professional team care of older patients, and served as a
call to reform of the payment system and provider status of
pharmacists in the USA.

Current impact of pharmacists

in the care of older adults

A total of 321 articles were located, and 12 duplicates were
removed. After screening abstracts and full text of 16 possible
studies, ten studies were included in the current review that
reported pharmacists’ impact and were published in the past

10 years, but had not been included in the previous systematic
review and meta-analyses on geriatric pharmacy care in the
USA.* The literature search for the current review was done
globally, and not limited to pharmacists’ work in the USA. All
included studies were published between 2007 and 2014, pro-
vided distinguishable interventions by pharmacists to patients
aged 65 years and older, and measured clinical outcomes in
comparison to non-pharmacist interventions or controls.
Table 1 describes the characteristics of the studies, including
study design with the Scottish Intercollegiate Guidelines Net-
work rating® for bias assessment, total number of subjects,
patient age, percentage of male subjects, target disease or
condition, outcomes measured, and primary results. There
were four RCTs,>*325 three prospective cohort studies,**47-5
one before-and-after study evaluating the same patient cohort
before and after intervention),” and two before-and-after
studies evaluating different patient cohorts before and after
intervention.*** The number of study subjects ranged from
25 in a before-and-after study* to 59,680 in an RCT.>> The
majority of included patients were female in seven of ten
studies. Seven studies did not focus on one specific disease
or condition, but targeted medication-specific outcomes, such
as PIMs and the Medication Appropriateness Index (MAI)
in the inpatient setting.*4>>55 One study each focused on
patients having anticoagulation,’” COPD exacerbation,*® and
orthopedic, colorectal, or vascular surgery.>

Table 2 depicts study settings, interventions, and phar-
macists’ activities involved in the interventions performed
in the included studies. Nine studies were conducted in a
hospital, 315355 with four specifically in a geriatric care
setting,**33-5% while one study was conducted at an outpatient
health maintenance organization.”> Pharmacist-delivered
interventions included medication reconciliation;*-° and
medication-management interventions included systematic
medication care plans,*® warfarin dosing,*’ interim resi-
dential care medication administration charts,* pharmaco-
therapy changes,’® PIMs, potential prescription-omission
resolution,’? and an in-hospital pharmaceutical care
program.** All studies involved pharmacists providing direct
and/or health care team-based collaborative interventions to
older patients.

As described in Table 1, outcome measures assessed
varied in the included studies. Four studies used the MAI as
an outcome measure, some among other measures,*-3!:5354
while one study tracked PIMs specifically.” Clinical and
safety outcomes were evaluated by other studies,*’-%5
with one study assessing an economic outcome (cost of
readmission).*® Nine studies found positive impact by

Integrated Pharmacy Research and Practice 2015:4

submit your manuscript

103

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Lee et al

‘[BAJS3UI 2USPYUOD ‘| ‘0. SPPO
O ‘SJ49p[3 3|qeIaulnA Jo dJeD) Bulssassy ‘JAQDYV ‘uolssiwo uondiidsaud [enusiod ‘Odd uswaead | 3ysry 03 S101d0p 19|y 01 |00 SuludaIdS ‘| YV 1S ‘suondlsaid relidoaddeur Ajlenusiod suosaayd Jop|O Jo [00] 3ulusauds ‘ddOLS
tuonesipaw axelidouddeur Ajjenusiod ‘||d {[ela pa|jo3uod paziwopuel ‘| DY ‘Aels Jo Yadus| ‘SO aseasip Areuowind 9ARdNIISGO dlUCIYD ‘dOD ‘ORBY PAZI[BWLION| [BUORBUISIU| “YN]| Xopu| d3elido.addy uonedips|y ‘|VIN SUOIeIASIqqY

‘(s9pusdiad

3G6 ‘YY) ueipaw se payuasaud o8e, ‘Ajuo dnoud Apmas wouy eaep, {(8ued sjnJenbasiul) ueipsw Jo uoneiAsp paepuels T uesw se pajudsadd a3e, . saseqeiep 3uisn saIpNIs 110Y0d SANdadso.a30d =G pue ‘Juspuadspul Suieq sdnoud aya pue
dnou3 [ed1io3s1y & Suleq 2.40J9q Y3IMm SIIPNIS I9)jB-PUB-2.10j9q =} ‘SIIPNIS 19)JB-PUB-2.10j9q =¢ ‘SIIPNIS 3410Y0d dARdadsodd =g ‘S| DY =| YIM ‘BL3ID (NDIS) JMOMIBN SSUIDPING 93e189]|02.93U] Ysi3I0dS dy3 Suisn pape.s 9dUSpIAT, :S93I0N

(100°0>d) paynuap!

Ap2a.110d s3nup uoissiwpeaad adow Apuesyiudig s3nJp uoissiwpea.d o1y12ads auoN| €€ 8'GF€8 161 T ‘410yod 2Andadso.d 5[ 39 INBqUNAS
-28JeYdsIp J93ye syauow 7| 031 dn susiA Aduadiawd
10 ‘UOISSIPES. ‘AJI[BIIOW Ul S9OUSIBYIP
uedYIUSIS Ou ‘BlI911Jd SJI99g Ul sausWwaAoIdwl 93.eydsIp JojE syauow 7|
91qeaedwod Q£ 1-T'T 1D %56 ‘1'9 YO) 934eydsip 01 dn susia AouaBisws
03 (9 1T-T¥ 1D %56 ‘1’6 YO) uoissiwpe wo.y puE ‘uoissiwpea. ‘Aiferiow
$9.102s JAQDYV PUE |V|A 423199 Apueoyiudis ‘JAODV ‘BlIILID 54999 |V o1y123ds auoN| 9°0¢ 897578 £0T | ‘1DY  45l® 39 sumauidg
(100'0>d)
24035 ||\ PRIBWIWINS UBSW Ul 3SBS.ID3P JUBIYIUSIS IVIW o1y123ds auoN| 149 S9'9FH°18 001 € ‘Jo)je puE 2u0jog ¢ 39 suawog
(20°0=d) wedazeip pue
(100°0=d) auifadinjwe jo Suisuadsip ul suondnpa.l
‘(uonanpau s 9ARRRI %9 | ‘T00'0=d) dno.d
UORUDAIIUL Ul P3QGLISa.Id ||d JO 2qUINU 19MOT Wid ou12ads suoN 34 »(88 ‘99) ¥L 08965 | ‘1DY |® 39 [9qaTy
UoIssIWpEa.l |30}
PUE $3102s 001 U33M13q UoNEID0ssE ou (| 00°0=d)
94025 I\ PU® “(]00°0=d) 3uaned uad Jaquinu Odd 98JeydsIp 3 pue UOISSIWPE
(10°0=d) 2usned Jad siy|d ul uonanpa. uedyluSis UO |VIN PUE ‘1¥VLS ‘ddOLS dy123ds auoN €y I'vFL98 89¢ 1'1DY e adsaD
suonuaAIUl IsidewIeyd
2J0W %| € PU ‘(£0°0=d) SQUIDIPAW SARBUIN|E a3.eydsip 031 uoissiwpes.d
pue Aueauawa|dwod {(£00°0=d) suondiidsa.d wo.y uswadeurw A493.ns Je|NdSEA U0
P3INPayos JO UONEIUSWINDOP J2139q ApuBdYIUSIS uonedipaw jo Ayfend)  ‘[eadadojod dipadoyri (2% 5(S2-19) 89 SS€ | ‘1D o5& 39 981090)
10120p WNJ0| B AQ USMILIM
(100°0>d) 410120p WN0| B AQ UMM S1JBYD UONEDIPSW PUE SISOP
S)JeYD UonedIpawW pue (|00°0>d) SOSOp paAesp uonedipaw pakeap Apuedyiusis
10 passiw 240W JO dUO Ul SUONINPaJ JuedIUSIS 10 passiw aJow Jo duQ J1y19ads suoN| 6€ (88-62) ¥8 (742  ‘193e pue aJojeg I8 32 3301]]3
UoISSIWpPES.]
3502 Ul 3sea.dul y3i|s pue ‘g7 95edaAe J0 3502 ‘5O ul sadueyd
ul uononpad 3y3i|s ‘93eJ UOISSILPES. ABP-OE J9MOT ‘uolssiwpea.l asned-||e Aep-Qg uoneq.uadexs qdoD Sbb 6T 8T EL (Y4 { ‘491ye puUe aJojeg g lomoyuasig
(#00°0=d) YNI 2nnadessiyzeidns
Yam Aj1apja pazieaidsoy ui uononpad Juedyiudig uonezifendsoy unp §< YN uone|n3eodnuy S¥S €1FCL oIS 7 ‘14oyod aAndadsoly 1|B 39 uosmeq
(6%0°0=d) dno.8 uonuaAiaIul 33 ul s3n.p 93.4BYDSIp JI9)yE SH99M T pue
seridoaddeur jo squinu sya ul 9sesUdap Juediudig ‘93.4eYdSIp ‘UOISSIWIPE 1B |V|A o1y193ds suoN| L'L€ 1LF€9 €5 T ‘14oyod sAndadsouy I8 39 3sIA%3u9g
uonIpuod (saeak) <Suped
s3|nsaJ Adewiiig sa4nsesaws awod3nQ Jo oseasiq % ‘Ol (o3 j3usned u‘rejoy NOISs ‘udissqg Apmg

$3IPN1s JU9d3J JO SJNSLIIdEIRYD) | d|qe L

Integrated Pharmacy Research and Practice 2015:4

submit your manuscript

104

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Pharmacist-optimizing pharmacotherapy in elders

Dove

*191UN0 3Y3 J9A0 ‘D] O ‘uonieziuedio SdUBUSIURW YI[edY ‘OWH Xopu| ssauaielidoaddy uonedipaly ‘W4 uswies. | 3ySiy 03 $.10320p 13|y 03 [00] 3ulusa.dg
‘1YV1S ‘suondiinsaug a1eudoaddeur Ajlenusiod suosiad Jop|Q jo |00 Bulusaudg ‘ddOLS suoissiwo uondiidsaud enuslod ‘sOdd ‘suonedipaw aieludoaddeur Ajlenusiod ‘sp|d ‘oney POZI[BW.ION [BUONEBUIDIU| “YN]| :SUOIIBIARIGQY

suoned|paw 01 pajea.

swa|qo.4d Jay1o pue ‘93uaJaype ‘suondead 3nIp ISIIAPE ‘SW.Io) 93esop JaYlo
‘syuswa|ddns/s3nap ] O noge satiinbul 3uipnjpul {(3Us3uod S1 SUIMOUY| INOYIIM)
ueisAyd Aq uade) $a110ISIY [BNIUI JO SINOY 8f UIYIIM UONIEI|IDUOD UONEDIPI
(Bunjesunod ad.aeydsip pue ‘@d1AI9S

uonew.ojul-3nJp ‘suonepusawiwodal Adesays ‘sisA[eue Jusuneaty ‘98Jeydsip pue
uolssiwpe e A1oasiy pawl) ueld snnadesayy e Jonuow pue ‘quawa|dwi ‘udisap

01 ‘quaned aya Suipnpul ‘Wwes (L39) uswsSeurwW puB UONEN[BAS dLI1eLIS3

YIIM UONEIOQE||0d pue spunod AJeuldidsipiinw pue [edIpaw ‘Yoam/sAep 4
SUONIPUOD PIJES.IIUN PUB UONEIIPUIRIIUOD PUB ‘DSN AIBSSII9UUN ‘9IN0.I 33.4400Ul
‘uone.asiulWpe Jo awn Jo Ad>uanbauy 1294400ul ‘UoNIIEA. SNUp ISISAPE ‘UONDEIAIUI
8nup—3nup ‘ad10yd 3nup a1elidoaddeur ‘esop 12a.40ul :Bujusauds wajqoad
pa3e[a.-3nJp 1y319 (UONEPUSWWIODS. PUE 3SN 3N.p JO UONEN[BAS JUNOY-T APRSAA
SANEUII|E Jajes Suipae3ad 3 nsuod uenisAyd {(paynuapiad usasa) uondiidsaud
uonesipaw delidoaddeur Ajjenusiod jo siusje weisAs usandwod o1 puodsey
Su1u99.2s UOIIDBIANUI-ZNIP YIM SPIOI3 DIUCIIID|D BIA A[9AIddSO.NR] | YV 1S
pue ‘ddO1S ‘IVIA Jo uonedidde usya ‘a3.eydsip Ja1je ausned aya o1 s|jed suoyd
dn-mo||o} pue ‘soAneiuasaudau aJed Auewiid o3 ueld Jusunea.d Jo uonEIIUNWWOD
‘uoneanpa juaned ‘sweal ul swajqo.d paieja.-3nJp Jo uonnjosad pue
uonedyIUSP! ‘93.4BYDSIP I8 PUB UOISSIWPE UO Pawiojiad UONE|IDUOI3 UONEDIPa|
uonedipaw ays jo 3uiddoas Suliinbau uonoead 3nup

9SJ9APE JO/pUE SUONEJIPUIE.NUOD ‘(uone|nw.io) 93esop Suoim pue Adusiynsul
|euaJ Joj uonedyipow asop Sulpnjaul ‘Aduanbauy Jo ‘yaduaads ‘9sop paniwo Jo
3uoum) aesop ‘(2dA1 o ssed ‘uonedipaw jo uonedljdnp ‘paredIpUl UOCHEIIPIW
mau ‘Burioziuow areridoaddeur Jo uspiynsur ‘uoneanp Suoim ‘suonedipaw
a1elidouaddeur Jo Aiessadauun) sanssi [E21UI]D ‘SUOISSILUO [BUOIIUSIUIUN ‘SUOIIBIIPAW
123.4400u] :swa|qo.d Adessyi-uonedsipaw JO UONN|OSSJ PUE UOHEDIUSP]
suoyds|o1 eIA A11j1oB) S.JeD [EIIUSPISSJ 03 uonedynou adseydsip ‘(ausned

SY2 yum paniodsue.d suonedipaw 934eYdsIp pue DY|NDY|) uonesedsid HyNDY|
suolssiwpe snolaaud ‘soiydesSowap ‘spaodaJ uoneziunwwi

‘SUONEDIPAW SWOY JO SISI| ‘UOISSILPE Jo asned ‘[edisAyd pue A1oisiy Suimalray
a3.4eydsip eadsoy Jaye adueriodwi dn-mojjo) pue ‘Sulioliuow YN|

PaNUUOD J0j P33U 13Ip PUE SUONEDIPAW YIIM SUONDIEISIUI UIPN|DUL ‘ULIBLIEM UO
uonednps 3uaned {odo30.d Jad 3usunsn(pe 9sop uliepem pue Sulioliuow YN||
UOIEdNPA .10} SI3|§e3| UONEBWLIOUI-SNIP PUE ISIPI3YD

MalAdI-uonedipaw juaned Suizijnn pue ‘Suiuaauds woldwiAs ‘syuaned Suimaialalul

‘suonuaAsul uiwiopiad pue spaem 334Ya 343 I8 SaNIANRDE Ajiep ul uonedidnuey

UO[IEI|IDU0D3 UOIIEDIP

a3Jeydsip
01 UOISSIWPE WO.Ij 948D [E21INJJBWLIRYY

suonepuswwodal Adesayiodewieyq

SWId

93JeydSIp PUB UOISSIWIPE 1B ||\ PUE ‘BLISILID
14V1S/ddO.LS Uo paseq sOdd Pue sWid

93ueyd Adeuayy pue JuswaSeurw UONEBIIPI|
(DVWDYI) 3eyd uonensiulwpe

UONEJIPAW 3D [BIIUIPISAI WIIdIU|
93JeYDSIp 1B UOIEI|IDUODA] UONEBIIPI|

|jod030.4d 3uisop-uliejiem pa|ieIsp

ue|d 94> UONEBIIPSW JNBWISAS

[eaidsoy AaisdaAluN 1 paem dLIeLIas 2Inde pPag-67

Jun jJuswadeuew
PUE UOIIBN[BAD DLIJBIISS 9INdE Pag-/T

pJem Jeaidsoy dLieliad paq-gz

OWH

SpJem aupipaw
[BUISIUI 3INJE JSIUSD YI[ESY JIWSpPEdE Paqg-00| ‘|

[eaidsoy 3uiyoeay ueljodonaw ad.ae
(uon®eijiqeyad pue JUBWISSISSE dLIIelIas) aJed pade
91ndeqns pag-(g pue ‘[eaidsoy a4ed Inde pag-QQt

[eadsoy 3uiyoesn Ayunwwod pag-008

Jeudsoy 3uiydes) paseq-Aunwiwiod pag-Qze

s1ulpd Juanedul
aupIpaw [euJalul paseq-jeaidsoy pag-|9

«| 32 IneqUNAg

4s[& 39 aumauids

¢s|& 39 suawog

zs|€ 39 [9qary

15le 32 aidsain

o5& 39 981090)
I8 32 2301]]3

REYCIVENE |

|8 39 UosmeQ

I8 39 3sIA%3u9g

Sa1jIAIIOR SsysdeWIRY]

UOIJUIAJIRIU|

Sunjeg

Apmg

S3Ipnls JuadaJ pue uoIjuaAJ3lul pue Mc_uuwm C°lqelL

105

submit your manuscript

Integrated Pharmacy Research and Practice 2015:4

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Lee et al

Dove

pharmacist-provided services on older patients, reporting
significant benefit from pharmacist care in the intervention
group compared to the comparison group. One before-
and-after study that measured cost found a lowered 30-day
readmission rate and decreased average length of stay, with
slightly increased cost of care.* Therefore, current evidence
of positive geriatric patient-oriented outcome achievement
by pharmacists’ interventions supports the previously pub-
lished findings. Also, the impact can be translated interna-
tionally across aging countries.

Role of pharmacists in geriatric care
Polypharmacy and adherence

management

A 2003 systematic review examined the role of the phar-
macist in polypharmacy reduction of older patients, which
identified 14 studies at the time with varied aims and outcome
measures.”’ The studies showed clearly favorable results of
pharmacists’ services on polypharmacy reduction and pre-
scribing quality, but most were not designed to demonstrate
the impact of these results on patients’ health or quality
of life of older adults.”” More recently, enhanced research
with better study design has clearly validated pharmacists’
services of polypharmacy reduction and improved medica-
tion management leading to positive patient-oriented health
outcomes.?'#3! Therefore, there is strong evidence for the
role of pharmacists in providing geriatric care to reduce
polypharmacy and clinical consequences of polypharmacy,
including medication errors, nonadherence, adverse drug
events, drug—drug interactions, urgent or emergent visits,
and hospitalization.

It is evident that if patients do not use the medications
prescribed to them, the benefits of those medications are
negated completely. With intimate knowledge of medica-
tions and impact of medication nonadherence, pharmacists
can simplify complex regimens and employ helpful tools to
assist older adults adhere to their appropriate polypharmacy.?!
Educational, technical, and behavioral approaches may be
combined to correct patients’ misunderstandings about their
disease states or medications, and help ease the burden of hav-
ing to be organized and to remember to take the medications
at the right time to bring about positive behavioral changes.
Such interventions can produce improvements in medication
adherence that can extend to improved clinical outcomes for
older patients on polypharmacy.*2!:4043

As older adults acquire multiple chronic conditions,
they accumulate a number of prescribing providers for
those conditions. It has been shown that as the number of

prescribers increased, the number of potentially harmful
medications and adverse drug events reported by older adults
increased.’>*® Older adults need a health care advocate and
medication expert who can make sense of the treatment plans
and prescriptions that are given by the multiple prescribers.
Pharmacists can certainly play the role of this expert advo-
cate, and yield safer and more effective medication regimens
for the growing older adult populations.33363%44.52

Chronic disease management

Older patients most often suffer from chronic diseases,
including asymptomatic conditions, such as hypertension
and dyslipidemia. Pharmacists having extensive knowledge
of medications to treat chronic conditions and an up-to-date
stance on clinical guidelines can provide impactful care to
older populations. Favorable impacts of pharmacist care
have been delineated by 30 studies included in a systematic
review previously mentioned leading to reductions in blood
pressure, total cholesterol, low-density lipoprotein choles-
terol and smoking.!" Pharmacist care consisted of patient
education, adherence interventions, cardiovascular risk
assessment, medication management with communication to
providers, or provider education.!' Among many conditions
experienced by older adults, hypertension is the most com-
monly occurring chronic disease. Effective management of
hypertension by pharmacists has been clearly demonstrated
in the literature, with sensitive association of reductions in
systolic blood pressure shown.!* Other examples include
diabetes,'>'%35 heart failure,'® COPD," anticoagulation,**’
and osteoporosis.*** Clearly, there is a role for pharmacists
to provide chronic disease management to older adults within
various health care systems and teams.

Medication-error prevention

during transition points

Preventable medication errors are highly prevalent during
transition points in older patients’ care, whether they
are moving from home to hospital, or hospital to home,
rehabilitation facility, or nursing home. One study found
that repeated medication errors were common (37.3%)
in the nursing home, which occurred more often in older
(=75 years) and cognitively impaired residents, and were
associated with greater harm than unrepeated errors.* Most
frequently repeated errors included wrong dosage and wrong
administration.®® Medication errors around transition into a
nursing home were assessed by a study conducted in the USA,
with over 27,000 medication errors reported in the 3-year period
and 11% of the errors occurring during transition points.®!
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Through multivariate logistic regression, the study authors
found that errors taking place during transition caused
more harm to the patient than errors arising away from
transition.*!

In Northern Ireland, an integrated medicine-management
service delivered by pharmacists at admission, inpatient stay,
and discharge significantly lowered length of stay by 2 days
over a 2-month period (P=0.027), and increased time
to readmission by 20 days (P=0.036).%> The integrated
medicine-management service’s data analysis indicated a number
needed to treat of 12.%2 Kilcup et al assessed postdischarge
medication reconciliation performed via phone by phar-
macists within patient-centered medical homes and impact
on patient readmission and cost savings.?* Significantly
decreased readmission rates at 7 and 14 days and financial
savings of US$35,000 per 100 patients who received the
intervention were realized.?* These positive findings from
medication reconciliation by pharmacists around hospital
transitions that led to decreased readmission rates and
cost savings can be translated to older patient populations
who are more vulnerable to transition-related medication
misadventures. Several studies included in the current review
have focused the pharmacists’ effort on transition points and

have found clinically significant benefits, solidifying their
role,46:48.50,51,54

Interprofessional team care

Interprofessional team-based care has often been posed as
a solution to growing older populations with heavy chronic
disease and medication burden. The roles of pharmacists
have evolved from being a chemist to drug dispenser and
basic educator to now direct patient care provider serving
as medication expert within interprofessional teams in
diverse settings.®® As emphasized earlier, pharmacists have
distinct expertise that can contribute to team knowledge and
competence in managing older patients with polypharmacy
and multiple chronic conditions.* A 2010 Cochrane review
identified 43 studies where pharmacist services were targeted
directly at patients (n=36) or other health care professionals
(n=7).%* Most studies included in the review favored phar-
macists providing medication and therapeutic management,
patient education, and provider education to improve clinical
outcomes and prescribing patterns.®® In team care settings,
the acceptance rate of pharmacist recommendations is high,
as one European study noted, where 80% of 263 valid, docu-
mented recommendations were accepted by physicians in a
geriatric hospital.® The recommendations made most often
by pharmacists included dose adjustment, administration

time and frequency, and medication discontinuation.®
Additionally, a systematic review looking at pharmacist care
in directed or collaborative fashion to manage heart failure
retrieved 12 RCTs that significantly lowered all-cause hos-
pitalization and heart failure-related hospitalization, with
collaborative care having greater effects in reducing heart
failure-related hospitalization compared to directed care.'® As
mentioned earlier, there is clear evidence for the distinct role
of pharmacists and their impact within health care teams that
care for older adults.*%® Therefore, one of the pharmacist’s
roles should be to contribute valuable expertise to team-based
care of older patients.

Tools for pharmacotherapy

optimization in elders
Medication misadventure, such as medication errors, inap-
propriate prescribing, suboptimal prescribing, and adverse
drug events, is still common among older patients and contin-
ues to occur globally.®® Multiple validated tools are available
for use to ensure appropriate medication use in older adults.
Examples include the Beers criteria,”’” STOPP (Screening
Tool of Older Persons’ potentially inappropriate Prescrip-
tions) criteria,’” START (Screening Tool to Alert doctors to
Right Treatment) criteria,®” and the MAL.%%¢

Many medications are included in the tools for tracking
inappropriate medications for older adults. For instance, the
2012 Beers criteria contain 53 medications and medication
classes that are considered high risk in older adults, including
benzodiazepine, sedative hypnotics, psychotropic agents, and
anticholinergics.?” The STOPP criteria have been developed
and are used commonly in Europe, and contain similar
medications as the Beers criteria, with more specific details.®’
Patterson et al conducted a Cochrane review to determine
the effectiveness of the aforementioned tools in improving
appropriate polypharmacy use in older adults, and found that
studies using such tools led to reductions in inappropriate use
of polypharmacy and inappropriate prescribing.” A recently
published Italian study reported that using a combination of
Beers criteria and STOPP criteria to assess medications of
hospitalized older adults led to a higher number of poten-
tially inappropriate drugs identified than either alone.” With
rampant ageism in modern societies, underuse of potentially
beneficial medications is also a problem for older adults, as
one study reported occurrence of undertreatment in 62%
of the participants.” Most frequently omitted medications
in the study included nitrates for patients post-myocardial
infarction, multivitamins for the malnourished, and inhaled
anticholinergic agents for patients with COPD.”
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One of the included RCTs in the current review sought to
measure the effects of pharmacists’ interventions using the
MALI STOPP, and START on prescribing appropriateness for
hospitalized older adults and care utilization in a 12-month
follow-up period.*! Significant reductions in PIMs, potential
prescription omissions, and MAI score were seen, with posi-
tive association detected between MAI and STOPP scores
and drug-related readmissions.’! Therefore, it was shown that
pharmacists’ interventions using such tools have an affirma-
tive impact on older patients and health care systems.

Because many medications causing anticholinergic symp-
toms are culprits of causing adverse drug events resulting
in harmful and costly consequences among older people,
multiple scales have been developed to gauge anticholinergic
burden in older adults’ medication regimens. A systematic
review by Duran et al identified seven risk scales that delin-
eated 47 high-potency anticholinergic drugs and 53 low-
potency anticholinergic drugs.” Another recent systematic
review by Salahudeen et al aimed to compare anticholinergic
risk scales and association with adverse outcomes among
older adults.** They also identified seven anticholinergic risk
scales, but found inconsistencies among the scales in terms of
rating the medications’ anticholinergic activity. This review
concluded that the Anticholinergic Cognitive Burden scale™
was validated most frequently for adverse outcomes, as per
their citation analysis.?* In a separate study, Salahudeen et al
compared nine published anticholinergic risk scales and their
association with negative outcomes in older adults.”” Even
though the prevalence of anticholinergic exposure differed
widely among the scales, all nine scales were significantly
associated with hospitalization, admissions for falls, length of
hospital stay, and general practitioner visits. The Drug Burden
Index’s anticholinergic component scores,’ age 85 years or
greater, female sex, and polypharmacy use were the strongest
predictors of the adverse outcomes.”

Need for future research

There is a paucity of data demonstrating clinically sig-
nificant improvements when providing interventions to
improve appropriate polypharmacy in older adults.” In
2014, a systematic review aimed to determine the impact of
discontinuing anticholinergic agents on cognitive function
in older adults.” Among the studies identified, only two
cohort studies found improved cognitive performance after
anticholinergic discontinuation. The authors concluded that
further studies with larger sample size and longer follow-up
are needed to better quantify the effects of discontinuing
anticholinergic agents on cognitive function.” In addition,

a Cochrane review looking at effects of interventions
to optimize medication prescribing targeting care-home
residents found that the interventions effectively resolved
medication-related problems, but there were no studies
measuring changes in quality of life of the residents.?® The
authors concluded that studies evaluating clinical interven-
tions to optimize medication appropriateness in care-home
populations needed also to assess resident-related health
outcomes.” Therefore, future studies need to make greater
efforts to tie clinical outcome measures with appropriate
polypharmacy use among older patients.

When a systematic review conducted in Canada looked
at the payment systems for pharmacist care in Canada, the
USA, Europe, Australia, and New Zealand, they found highly
variable pay systems for services provided and few programs
tracking service outcomes. '’ The authors urged future studies
to analyze time required to perform pharmacists’ interven-
tions and outcomes attained to ensure adequate fees for
program sustainability.'” Additionally, cost-effectiveness
studies on geriatric pharmacy care models can enhance the
provision of these services in broader settings globally and
would delineate the cost of interventions that can derive clini-
cal benefits in older patients, which may help the planning
and implementation of such care.

Furthermore, the terminology used in the studies dem-
onstrating pharmacist-delivered interventions is widely
varied. One can find sundry descriptions used to categorize
interventions provided by pharmacists. For example, one of
the included studies in the current review called pharmacists’
interventions to improve medication use and medication
prescribing in older adults “medication management”,>
whereas another study named it “systematic medication
care plan”,* and yet another study “pharmaceutical care”.’*
The measured clinical outcomes also vary among studies
evaluating pharmacists’ impact. For instance, some studies
target lowering 3-day readmission rate, other studies 7-day
readmission rate, and yet others 30-day readmission rate. To
some degree, the utility of defined outcome measures would
depend on the types of interventions provided and for which
condition, but any degree of standardization can add to the
potency of impact demonstrated. Therefore, certain stan-
dardization of languages used for pharmacists’ interventions
and outcomes measured may be explored in future studies
examining geriatric care by pharmacists.

Conclusion
Across various practice settings and diseases managed, phar-
macists are actively engaged in improving pharmacotherapy
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for older patients. The current review strongly supports
previous findings that showed positive impact of pharmacists’
interventions on older patients’ health-related outcomes.
Therefore, there is a clear role for pharmacists’ direct or
collaborative care to optimize pharmacotherapy in older
adults, and global health care teams caring for elders should
involve pharmacists.
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