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Abstract

Several clinical trials have evaluated the effect of pharmacists’ interventions. However,
the results have been inconsistent. We performed a systematic review to evaluate the effect
of pharmacists’ interventions on glycemic control in diabetes. Clinical trials of pharmacists’
interventions aimed at improving glycemic control in diabetes patients were identified
through a systematic search of MEDLINE, CINAHL, Web of Science, the Cochrane Library,
and THAILIS. The bibliographic databases were searched from their inceptions to the end
of February 2012. The references lists of relevant articles were checked and experts were
consulted. Studies were included if they were: 1) randomized controlled trials of pharmacists’
interventions aimed at improving glycemic control in diabetes patients, ii) reporting HbA
as an outcome measure, iii) published in English or Thai, and iv) clearly describing details
of pharmacists’ intervention. Treatment effect was estimated with the mean difference in
the change of HbA _levels from baseline between the intervention and the control groups.
Twenty-two trials involving 2,808 patients were included. Pharmacists’ interventions included
an assessment and adjustment of anti-diabetic medications, identification of drug-related
problems, co-operation with physicians and other members of the health care team, offering
diabetes booklets and special medication containers, providing education concerning self-
management of diabetes, and reinforcement of diabetes management with pharmacotherapy and
non-pharmacotherapy. This meta-analysis showed that pharmacists’ interventions can improve
glycemic control in diabetes patients (mean difference -0.68%, 95% CI -0.87% to -0.49%, p <
0.00001). Thus, pharmacists can play an important role in diabetes management.
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INTRODUCTION

Uncontrolled diabetes leads to micro-
vascular complications, namely, retinopathy,
nephropathy, and neuropathy, and macrovascular
complications, namely, congestive heart failure

and medication, especially, drug related
problem (DRP) monitoring,>* is the most
important responsibility of pharmacist to
their patients for positive outcomes such
as improving quality of life and keeping

(CHF), cerebrovascular disease (CVD), and
peripheral arterial disease (PAD).' Pharmacist
has recently been involved in multidisciplinary
team. The role of pharmacist in diabetes
care, including discharged counseling and
providing patient education regarding disease

targeted goal of hemoglobin A (HbA ).
Evidence is clear that improving glycemic
control and preventing complications result
in significant cost saving and improved
quality of life.’

There have been a large number
of clinical trials evaluating pharmacists’
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interventions in diabetes mellitus (DM).
However, the outcomes of these studies remain
controversial. We conducted a systematic
review and meta-analysis to assess the effect
of pharmacists’ interventions on HbA | level
in diabetes patients.

METHODS
Data sources

Reports of randomized controlled
trials of pharmacists’ interventions aimed
for good glycemic control in diabetes patients
were identified through a systematic literature
search of MEDLINE, CINAHL, the Cochrane
Library, Web of Science, and the THAIland
Library Integrated System (THAILIS).
Literature searches were conducted from
inception to the end of February 2012. The
MeSH terms “pharmaceutical services”,
“pharmacists”, and “diabetes mellitus” were
used together with keywords “pharmaceutical
care” and “pharmacy counseling”. Hand search
was also performed on relevant journals in
Thailand such as Journal of the Medical
Association of Thailand, Thai Journal of
Hospital Pharmacy. References of retrieved
studies and reviews of the topic were hand
searched and experts in the field were
contacted for additional papers not captured
by the search strategy.

Study selection

The studies were included in the
review if they: 1) were randomized controlled
trials of any pharmacists’ interventions
compared with usual care in diabetes
patients, including type 1, type 2, Gestational
diabetes mellitus (GDM), or unspecified
DM; 2) reported HbA  as an outcome
measure; 3) were published in English or
Thai language; and 4) clearly described
pharmacists’ intervention. Abstract presenta-
tion was excluded.

Data extraction and quality assessment

Data extraction and study quality
assessment were performed independently
by two investigators using a standardized
form. Disagreements were resolved by a
third investigator. Data from individual
studies were abstracted. Data recorded were

the year of publication, setting, country,
duration of study, intervention frequency,
number of visit, inclusion criteria and
exclusion criteria of each trial, type of DM,
concomitant drug and disease, sample size,
age, duration of DM, details of pharmacists’
interventions and control intervention, and
primary outcomes. Quality of randomized
controlled trials included in this review
was assessed using Maastricht-Amsterdam
scale.® The scale comprises 11 items to
evaluate internal validity of the study
results. Studies that met at least 6 of 11
quality criteria were of high quality. Those
scoring less than 6 of the criteria were of
low quality.

Statistical analysis

Treatment effect was estimated with
a mean difference in the change of HbA
level from baseline to final assessment
between the intervention group and the
control group. If the variances of change
values were not provided, but the exact
p-value of the mean difference between
the intervention and the control groups was
available, the p-value was used to impute
the variance.” If the variances of change
values and the exact p-values of the mean
difference were not provided, the pooled
interstudy variances were imputed from
studies reporting variances.

The inverse variance-weighted
method was used for the pooling of mean
difference and the estimation of 95%
confidence interval (CI).® A random effects
model was used when the Q-statistic for
heterogeneity was significant at the level of
0.1,° otherwise the fixed effects model was
used.® The degree of heterogeneity was
quantified using the I? statistic which is the
percentage of total variation across studies
due to heterogeneity.!® A funnel plot and
Egger’s method'! were performed to assess
publication bias. Statistical analysis was
undertaken with RevMan version 5.1
(Cochrane Collaboration, Oxford, UK). The
significant level was set at p < 0.05.

RESULTS
Study characteristics

Theinitial search ofthe computerized
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database and hand search identified a total
of 1,160 articles (Figure 1). After the initial
screening, 44 trials were attained in the
selection process. Among the 44 trials, 16
trials were excluded because they did not
report glycemic control/HbA, . Five trials
were further excluded because they did not
state clearly the role of pharmacist in the
intervention group. One trial reported results
in terms of median and interquartile range

and was then excluded. Only 22 randomized
controlled trials met inclusion criteria and
were included in the systematic review and
meta-analysis. Characteristics of these trials
are presented in Table 1. In general, there
were no significant differences between
patients in the intervention group and those
in the control group with respect to age and
duration of diabetes.

System (THAILIS)

MEDLINE, CINAHL, Web of Science, the Cochrane Library, THAIland Library Integrated

A total of 1,160 articles identified

44 potentially relevant randomized controlled trials retrieved

—— 16 trials excluded: did not report HbA4. as an outcome
— 5 trials excluded: did not clearly describe pharmacists’ interventions
— 3 1 trial excluded: did not report mean and variances

v

22 randomized controlled trials included in the systematic review and meta-analysis

12-33

Figure 1. Flow diagram of study selection for meta-analysis

Those trials, involved patients with
type 1, type 2, GDM, or unspecified DM
and were reported between 1996 and 2012.
The setting of trials included primary care
unit, home care, community pharmacy,
primary care hospital, tertiary care hospital,
a university-affiliated internal medicine
outpatient clinic, endocrine clinic, military
hospital, and veteran medical center in the
USA, Canada, Australia, Sweden, Spain,
UAE, and Thailand. The duration of trials
varied from 3 months to 2 years. Pharmacists’
intervention was given at different frequency,
for example, once a week and once every 6
months. Number of visit ranged between 1
and 24 times. Pharmacists involved included
registered pharmacist,'>2%2%32 clinical
pharmacist, 1416-1821.23.2527.2930 community
pharmacist,’>?*?832 clinical pharmacist with
multidisciplinary team,'**! certified diabetes
educator pharmacists," specially trained
pharmacists.'* The methods of follow-up were

face-to-face encounter and/or by telephone.
Details of pharmacist’interventions differed
from trial to trial (Table 2 and 3) and
encompassed the followings: diabetes education
and counseling about drug, disease, diet,
exercise, life style modification, and self-
management, assessment and adjustment of
antidiabetic medications, identifying and
solvingdrug-related problems, co-operating
with physician and other diabetes health care
team, providing materials, leaflet, diabetes
booklet and special medication containers,
and monthly newsletter that enforced
patients to achieve a target goal, reminding
about annual eye and foot examinations,
and providing additional information about
smoking cessation, stop drinking alcohol.
For the usual care group, patients
continued to receive standard medical care
provided by their physicians, other health
care team, and with/without pharmacists
depending on each study design (Table 2).



(OHDS) 13u2)

s1edf 1 < page ‘INAT,L uIn/s)eam ¢ our 6 SN [3[eaH Ayunwwo)) pue[xnors ¢2900C INA 1HOdS  TI
SYIUOW 7 UBY} IO JOJ BIPIAIUOJ
SOI}OQEIPIUE [eI0 UIIM JUSWIEdT} W) /YuoW | owr ¢ ‘suredg sopewreyd Ayrunwwo)) 29007 V[ sourog 11
syuour dnoeId
9< Aoueydadxa 1] ‘040'8< [9AI] QUIDIPIIA] [EUIIU] [BISUID)
"'VQH NAZL PO sTeak g1< pady  dwuny/syoom H-7 ow 71 SN BUT[OIE)) YIION] JO AJISIOATUN) 12§007 T uewyoy 0T
(syuaned ino) reydsoy
[eLIOWIA uIoMSUOTR[NYD
s1edf 0F < pade ‘Nzl ~ Qwl/syjuows ¢ ouw 9 puereyr, 3uny ur owurp auropuy 5007 S urodnideddng ¢
%L < 'VqH ‘prurepuaqr3
10/pue op1zidi[3 ‘ururIojjow se [endsog
AVO e} plo s1eah 09-8T ‘N(ZL  WI}/SYIUOW ¢ ow ¢ pue[ley],  UIOYesjnuwieg Jrun ared AIewr g <500 N uooquiosyng 8
%62 "' VqH Ue [im
‘UOT}BITPAW SIJIGEIP [LIO JUO JSBI] SOTUI[O JUIDIPAW
< 1e 3unye) ‘NI ‘sTeah 8T < pady oW}/ YoM T ow 9 sl u0)3uTySeA) JO AJISIDATUN YT, «1S00T Sd predepO £
mf STUT]D SUIDTPIU [BUIIIUT 9T
E %0'8 < SPAJ] 'VQH WACL ~ WH/{UowW | ouw 7 sn Arewrtid pajerfige-Aysiaarun 21S00C WH 20YD 9
= (sad) Apms sarqerq
NAZL OWT}/SIM 9 owr 71 eI[eI)SNY opuawaI] Teydsof spuowar] 01S00T NG PIOPID S
$$9] 10 sI1BaA ¢ 10J AJUO
‘UInSul M pajedn) J1 pue NI, dWh/syjuowr 9 owr y¢ UopamS  UONRIDOSSY $9)oqel( WOYXD01S a¥00C V IpeIes ¢
‘suonjeorduwroo
sajaqerp Jo JuawdoaAdp Y} 10§
Ys1I-ySty sem pue NJZI, 10 orurp juanedino sajoqerp
INAT.L 39432 y3m sxeak 81 < pady uIn/s)eam 9 ow 9 erensny ‘Teyrdsop] apuawax] »1C00C WY PIOBID €
pazifeuonninsul-uou Teaf 1 jo ‘uojuowpy Jrewr Snap
WNWIUIW € BJRq[Y 10J INJZ], Wl /yjuowt | > ow 9 ‘epeue)) szoddoys 4oewrreyd ureyn 1002 W1 smSimn ¢
orutp Judredino aumIpaw
INAZL — Wn/SYoaMm F-¢ our SN [BUISIUT PIRI[Ie-ANSIOATUN) Y 29661 VI1oqe[ T
BLIOLID Kouanbaiy Apmys jo
uoIsn[OuJ UOTIUIAINU] uoneIn( £1unon Sumag Apmyg "ON
S
N

STSATEUR-BIOW O} UT PIPN[OUT SAPNIS Y} JO SONSIIAORIRYD) *T [qeL,



21

Effect of Pharmacist’s Interventions on Glycemic Control in Diabetic Patients:

A Systematic Review and Meta-analysis of Randomized Controlled Trials

$9SBISIP I3]0 JNOYJM 10

UIM ‘s1eaf QT < pade N L ‘UBIpU]  dWI)/SYIUOW ¢ ow g erpur yinog  [eyrdsoy axes Arenis) ojearrd v 1107 S WeIlS 77
Koeurreyd jo 1031S1A JR[N3a1
pue ‘cw/3Y 5T <[IN{ ‘sTeak G/ - SF
paSe ‘syjuow 71 3SeI[ Je 10J UOTIEIIpIU
orwoedA[3odAy Tero Suratedar ‘WL uWIn/SYoam 9 ouw 9 wnidfeg soewreyd Ayrunwwo)) 110 d SANYoIN  1¢
(8H ww 06< 49
10 3 ww OF 1< JgS) uorsualradAy
PUE 046" /< [9A9] 'YQH PUE ‘SajoqeIp
I0J uomedIPIW JUTAIIAI ‘UOISUD) BIUISIIA X
-10dAy pue sajoqerp yjoq pey sjuoned  dWI/SYIUOW ¢ ow 871 BUI[OTRD) ‘G SISJUD)) [EIIPIIN SITBJY SUBINIIA <0107 g uewrppy 02
sypuowt 9 snoradxd oy} uryim
%6-%L " VH 10 ‘s1eak 8T < page AT JUWIN/SYIM owr 7¢ SN SITeV [J[eoH SURISA 0c0TOT H.L BIRART, 61
sorutp jusrjedino [esrpowr X9
Aderapy A3ojouropua pue spIem [edIrpaur
orwoedA[3odAy [e1o SurAtedar ‘WOZ],  dWN/SYIUOW ow 71 Ivn [exouad qeydsop] AreyqiA padeyz 6007 VYN INoIzeN 8T
%0'Z < 'VQH ‘AT ~ dWNH/Sjuour ¢ ow 7| VMOI ‘SN s on0ead Loewreyd Hrunwwo) 6007 YM 120m0Q L1
Tendsoy
suoned1dwod JenoseAoIdRW nydurerenqduoN “uaunedap
NOYIM 908 < S[oAS] 'VQH ‘NAZL  SWI}/Syuout 9 owr 71 puereyT, yuarred-nQ Orur s93qeI ,.600¢ V Nstediyipnseaed 9T
%/ < 'VqH pue ‘sreak sourroxd
81 < pade ‘syuarjed o1joqeIp WI[SNJA  SWI}/SYIUOW 7 ouwr 0T puereyT, 1qeny] ul [eyrdsoy Ayrunwwo)) 8007 S urowedrumyg ST
s1edAh 6¢ -0 pade
pue ‘INaD Jo stsouderp ‘uonelsas jo sorurp juarjedino
Yoam ( 114 ) Uryim papraord jusneq  dwm/yyuow | owr 9 avn AZo[odaeuss ‘eydsoy ury [y «800C VV Inourg  ¥I
“3nip 3urromol-pidiy 10 ruIue QAISU)
-10d4Ay-13Ue SUO IS JB UO ‘UIMNSUT IO
uonedIpaW SULIIMO] 2500N[3 [I0 SUO
1sea] Je Sunye) ‘90°2 2 'YqH 10 ‘urnsur
10 UOTJedIpat SULIZMO] 2500N[3 [BI0 U0
sea) e Sunel ‘%6, 2 'VQH NACL  dWh/yiuout | ow 9 erjensny soroeurreyd saprunuIwo)) 2007 T SSeIy €1
BLIILID Kouanbay Apmys jo
uoIsnOuJ UOTIUIAINU] uoneIn( A1yunon Sumag Apmsg "ON

("1U00) STSA[eUR-2IOW AU} UT PIPNIOUT SAIPNIS A} JO SONSLINOBIRYY) *T J[qEL



"Apmis 31} JO PUS 3]} J& SJUSWINSBIW
$$9201d 10 SMIIAIIUT JTX3 ALY JOU PIP ‘UOTIUIAIIIUL

oy} Surmp joejuod [erads ou paaradar ‘suentsAyd-dn-mofjoy suoydaye) pue sysia Srurp ysnoiyy sassado1d Surusaios suonesrduwod

ared Arewrtad 119y} yym syisia dn mogjog remn3ax Surpnput

$312qRIp JO JUSWIDIOJUISI PUE ‘UOTIBINPI $3)9qRIP JUSWIFeURUI-J[S

a1ed 1e[n391 AJUO paA1adal A9y qonuod [eanjeu e se 3doy “dersyjooeurreyd jo uonesyrpow pue uonjenjesd papraoid sysroeurrey

-uerd1sAyd ares Arewrrad Aq juawussasse prepuels e pery
-wrexoxd reuoreonpa oy ut ayedronred 0) payiaut a1am £atp)
udy) ‘s1ed4 7 JO IST] Junrem e 0} paudisse pue a1ed [ensn)

‘Aaa1ns uoroejsiyes juaned ayy
pajorduwod jou ‘aored jusnjedino piepue)s paAIINY

N. Poolsup et al.

*(951n05 UOTBINPA SUMUNUOD IO $ISINOD II0)S-UT)
JuswaSeURW $3)2QRIP U0 SUTUTeI) 1210  Jurures) I19)ow
9s00n[3 poo[q Jo ur10j awos syuaned paiayo
1spoewreyd Sred fensn papraoid sapewrreyd [oruo)

‘suedIsAyd 1oty
£q pap1aoiad a1ed [eOTPIWI PIEPUE)S JAIIIAI O} PINUNUOD)

[eLI9)RW [RUOTIEONPS IS)0 JO UoIsIA0Id pue sjustussasse auoydaa)
3UI[suUNo0d [A)SAI] PUE UOTJEIIPIW PIJIIIP-[203 SUNIIUT 908J-01-208,]
: $9JoqeIp InoA aeuew 0} MO

U0 apm3 J0 J9[00q & PUE ‘PaIaMsUE 3q 0) pey suonsanb aroym

owreSd 201p © ‘paMITAIANUT 3501} Aq dpewr sagueyd aAysopn] Surkyrduroxs
‘5912qRIp YIM [[9M JAI[, 0} MOY UO 09pIA © ‘wrerdord [euorjeonpa YT,
“ure) yireay Ioyjo pue uenIsAyd sajoqerp oy yim uonerado-oo

pue 91s1a £1943 Je Juanjed yoea mes Lpnjs a3 03 Jorid juswaFeuew
$9J9QEIP JO UOISIAI PAJIIIP-J[3s ‘DAIsuayaIdurod e pajorduro))

"90URURIUTR JOJOUT

pUE ‘UIed) $3J9qRIp JO SIOqUIAU JAYJ0 Pajoejuod ‘UerdisAyd pajoejuod

‘suorestpawr uondrsaid-uou uo pasiape 9O[yoid uoresrpaur

POMIIADI BLINUTUING[ROIDTU O] PAUIIIOS ‘S[IAI] [0I)SI[OYD PIMIIAI

dd PoINSLaW OTYqH POMITAI ‘S[2A] 9S00N[3 POOq PIMITAI

‘su120u0d Juedronred passarppe ‘spaou uryoes) pajen[esd

‘op1aoxd Suryoea) pue a1ed JOOJ PUE. OSN UONLIIPIW DITAIP

UI[NSUT “9SN UT[NSUT 9S1DI9Xd “UONLIINU I0)TUOUT 9500n[3 poo[q

JO 3sn [2A3] 9s0on[3 poo[q Jurioyiuour ‘erwadA[SodAy

‘uonyeordwon sy pue sajaqerp dpraoid ao1a19s snjd ared [ensn

“‘uawrtdar orwadA[30dAy 1191 Jo JuduIISN(pe pue UOTIeN[eAd

pue ‘urio)ruour 950on[3 poo[q SWOY PUE VSIDINXI ‘UOTIe[NSI

A1e391p UO SUONONISUT “GUI[ASUNOD UOTJEIIPIW “UOIILINPI SIIRI(]

aS00C INH 20YD 9

o1S00C Y PIOPID S

ai¥00CT V TpeIeS

$1¢00C INY PIOBID €

1007 T sm8imn ¢

219661 VTIoqe[ 1

aIed [ens()

UONUSAINUL ISIORWLIeY

Apmis

ON

22

[BLI) O®3 JO 918D [eNSN PUEB UONUIAIUI S)seuLIeyd jo s[rela( g d[qel,



23

Effect of Pharmacist’s Interventions on Glycemic Control in Diabetic Patients:

A Systematic Review and Meta-analysis of Randomized Controlled Trials

‘spxed Arerp Sursn asoon(3 ewse[d jo Jurioyruow-J[os pue

SJISTA OTUT[D AJYIUO :9TBD [BUOIIPLI) PIAIIIAI SJUdIe

‘(Aoewrreyd oy ur 9014195 $939qRIp paziferdads ou '9°T)

2TeD [eNSN, PIATIAI AT} ‘SYIUOW 9 SUTUIAIUT ) SULIN(]
*Apnis a1} Jo pud 3y} Je duo pue Juruurdaq ay) Je SUO
9stoeurreyd a3 YIm $)ISIA om) pey syuaned [onuod oy,

"asInu e Aq padeuewr
9IOM PUE 21D SIJ2QRIP PIEPUL)S PIATIIAI SJUSLIE

soewreyd £q Sursuadsp Tensn

“wred) juswadeue aseasIp

oY) wo1j Juswadeuew 1OY}INJ ou pey pue 1apraoxd
ored Arewrnid I19Y) WOy 216D [ENSN PIATIIAI SJUde
*SPI031 [EJIPIWI PUE )$3) POO[q

"SJUSUISSISSE [EITUID) JII[[00q [BUOTIEINPI JUIWIFLURU S)I pue
D U0 Pajednpa ‘SSAUJJT JULITWOIUOD IdYI0 AU. J0J JUIUIIBIT)

PUE JUSWIRII) Paseq PIAIIAI Sjuarjed UOTIUSAISIUT JBY) PaINSUg]
-ajeridordde uaym sgo syuaned

3} 0] S[e11dJaI1 pue swa[qoid pajed1-3nip jo uonda)ap pue Jroddns
9OUIIAYPE ‘UOTIEINPI I[A)SII PUE “‘UOTJEIIPIU DSBISIP 9500n[3 POO[q
JO SULIOTUOW J[3S JO MITAI JO PapN[OUI S)sroeLIeyd WO S91AIIS

“UOT)O® JO 9SINOD PUE SISOPIOBOIIY JTJIqRIP pue eTurddA[S10dAY eruraoL[3

-12d4y jo swoydwids pue sudis ‘sajoqerp ur Jusunsnipe [esrdojoydLsd
‘Ade1ar) Snip S[oAd] 9500n[3 poo[q uT)Sd) OSBISIP INOGE UOTIEINPI JUIE]
"UOTJBITPAW 3} WOIJ JJIUSq WNIXEW UTe}qo

0} JI9PIO UT 98D UMO I} UT sjuarjed SIAJOAUT ‘UONLINPI $2)qeIp pue
SdY JO UOTIN[OSAI PU. UOIDP A} JO $ISISU0D Yorym (wrerdord
pazirenpiarpur) werSoxd dn moyjoy Aderayjooewnreyd snyd areo ensp

‘Juawadeurw
2A130e01d “WIYILIOZ[E PISBQ-2OUIPIAD ‘SUOISSIS UOTJRINPI AISUIIU]
*SIQUTEIUOD UOTRIIPIUN

‘uorjewr10Jur O1YdeI30owap PaMIIAIUT dI9M SJUATIe] [e1oads Gapjooq sajaqerp pappe ‘Gursunod nip onaqerp snid a1ed [ens)

‘wexdoxd ururen
Koeorga-J[os paareorad 1o3us jou prp dnoid jonuod ayf,
‘dnoi3 jonuos o) ut syuarjed 10j UonULAIIUT Ue FUONpOIUT

*$9J9qEIp UT 93pa[mowy] pue soon[3 poojq jo SurIoyruour-Jos

‘SIOTARYD(Q dIBD-J[3s U0 uonedonpa papiaoid osye jsroeurreyd 9soeurreyd

Surpnpur ures) Areurdosipnnu 4q weadoxd Sururerny A5eora-Jos
44 pue ‘ssaxdoixd ax1eds sajoqerp

PIOAE 0) MITAI)UT duT[aseq ) Surmp papraoid jou sem s303(qns 9y} uo uoredrUNWWod J9praoid-ysoewreyd ssardoid areds sajoqerp
uoreonpa sajaqer(J ‘Topraoid ares Arewrrid 1oy Yim uo uonestunuwwod juared-jsoewreyd rendax (gD ) uerd axes sajoqerp
© Jo JuawrdoaAap Jo pasodwod sem uonyuaAIUT JsewIRyd 3T, 45007 Sd PISPO £

9Jed [elIoU anuIIuod 03 Pajdnisuod aloM sjualnjed

«800C YV
mou[y 1

w2Z00C I SSeIY €1

9007 WA
no3s 71

2« 900T V|
sourog 11

126002 T
uewyloy 01

0z500C S
urodnideddng ¢

615000 N
uooquiosyng g

aJed ensn

UOTJUAIUT JSIORULIRYJ

Apmis "ON

AQEOUV [eL1] goeo JO aJed [ensn pue UONUIAI]UL Amuwﬁvma.ﬁmﬂﬂ Jo s[relo(d ¢ 9Iqel



21ed S9)oqeIp [ensn PaAladal sjuanjed

‘21ed uwﬁvmahwﬂm [ensn paAladal sjuaned

“UOTJUAIIIUT JAT)OR OU

‘ored Arewrrid [ensn 1121} 9AI9231 0} PINUTIUOD SJUdNRJ
‘sypuow § a8eroae Aouanbaiy ‘s1opraoid ared

Arewrtad Aq papraoid a1ed piepue)s 9} paAIadal sjudNed

*901A19s Aoeurreyd [eOTUI[D 31} SAIIAI JOU PIP ‘PeIs
3ursInu pue [edIPIUT WOIJ 18D [BULIOU PIATIIAI SJUTIE]
‘19p1aoad a1ed

Arewrtad I19Y) WOIJ 18D $9)9qRIP [ENSN PIAIIIAI SJUdNR

N. Poolsup et al.

‘suayut jo sueIsAyd 1oy £q ared papraoid a1om syudryed

*STSeq UTINOI © UO I9)unod Lresuadsip a1}

IOAO SISN UOTLIIPAUW UO JDTAPE [eIdUS dALS pUe PI[[Y
ysroeurreyd £Aq Sursuadsip “syoom §-§ A1040 uemdIsAyd
ared> Arewrtid £q 91ed S[NPaYDs [ensn PIAIdAI SJUATIR]

“UOTJOYTIPOW JAISJI] JOYIO PUE ISIOIIXI ‘UOTIe[NFI AI)ATP U0
SUONONISUT SUI[2SUNOD UOTJLIIPAUL d1ed [ed1inadeuLIeyd PaAIadaI sjuane]
*SUOTRUTIIEXD

100J pue 243 [ENUUL JNOQE SIOPUTUIAI PUL UOTIBINPI J[AISY]

Aqy[eay “9ouaIaype UONRIIPIW Jo Uone)I[ve] ‘sjuade oruraesL[3odAy
[e10 JO asn 1221100 ‘suorjedridurod pue NJg], IN0qe uonesnpg

dd pue [9A9] 2Ty qH Juaned yoes aSeuew o) UorjedIpawI pajsn(pe
uenIsAyd pue Jsioeurrey JusuraSeur [4)sJI] 10 uonedIpaw 10y sue[d
pazienpIArpur pado[oAdp pue uoIssas yoed Surinp s3urpear asoony3
POO[q WOy pue Jq ‘SpI0231 [edIpatt Juanjed PamMITAdI JSIoRULIRY ]
“unyows apporeSio pue ‘erwopidiprodAy

‘uotsua}1adAy eruaoA[S1odAy jo yusurjean snyd ared ensn
“UOTJeOYIPOW [BIOIARYDQ pUL Jajed] pajurid ‘uoresrpaur

PUE SSIU[I 0] Pajednpa ‘uoredyrpowr Juaunear) Kderay) nip
SurpreSar suertsAyd 11t y)m suotssnosIp pey jspewreyd yoreasar ayJ,
-arerrdordde uoym suerdrsAyd oy sagueyd uorjesrpawr SurpusWWOdI pue
sjuarjed [IIM SINIANOR ATBI-J[3S ‘ST [BITUI[ ‘SUOTJRIIPIW JUISSNISIJ
*$10)0€] YSLI Je[NDSBAOIPIED IO PUE [01)U0d 250on[3 Surdeuewu

105 sunyyrrode parjdde uatp sajoqerp jo Surpue)sispun Iy} pue
doudIdYpe SUN{e}-UOTBIIPIW JO JUIUISSISSE UB PIALIIAI ‘sTouonnoeid
ysoewreyd woy JuauraSeuetl JAISU)UT PaA1adaI dnoid uonuaaIaju]
*SUOI}eITPIW J1}2qRIp pue dJueyd

3143s 9J1 “sa3oqerp Jumyean jo 3o81e) ‘suorjesrdwod onjaqerp gopyduwed
onaqerp papraoid pue a1p 1091100 9[4)sa1] arerrdordde ynoqe sajaqerp
Uo Uorednpa qunod [[id 9y} Y29 ‘UOTIBIIPIW JO $3SN ) PISSNISIP
‘suondrosaid pafya1 ‘syuanjed ay) papurwal snjd a1ed fensn

e[ 10T S WRILIS 77

10T d
SANYaN 17

1010C d
uewppy 0F

0e0T0C H.L
BIIOART, 6T

6600C VIN
INOIZBIA 8T

52600C YM
aadNo(J LI

600V
ystedryipnseaeq 91

0z800C S
urowedrunyqd g1

aJed ensn)

UOTJUAIUT JSTORULIRY

Apmis "ON

24

('Ju02) [eLI} YI©a JO 2IBD [ENSN PUB UOIIUIAIUI sispeurreyd jo s[relad g dqel,



Effect of Pharmacist’s Interventions on Glycemic Control in Diabetic Patients: 25
A Systematic Review and Meta-analysis of Randomized Controlled Trials

Table 3. Component of pharmacists’ intervention in individual trials

Identifying and
resolving drug-
related problems

Education

Study Materials provided d I
and counseling

Jaber LA 1996 - v v
Guirguis LM 2001"  glucose meter maintenance v -
Clifford RM 2002 - v v/
Sarkadi A 2004" video, booklet v 4
Clifford RM 2005 educational material v 4
Choe HM 2005" - v v
Odegard PS 2005 - - v/
Suksomboon N 2005 - v -
Suppapitiporn S 2005% booklet, containers v -
Rothman RL 2005*! - v -
Fornos JA 2006* - v v
Scott DM 2006* - v 4
Krass 12007* monthly newsletter v 4
Elnour AA 2008* booklet v v/
Phumipamorn S 2008% pamphlet v 4
Pavasudthipaisit A 2009 - v v
Doucette WR 2009% - v 4
Mazroui NRA 2009% leaflet v -
Taveira TH 2010%° smoking cessation handout v -
Edelman D 2010* - v v/
Mehuys E 2011°* educational material v -
Sriram S 2011% leaflet, diabetic diet Y Y
chart, diabetic diary
Effect on HbA,, compared with usual care. The pooled mean

Twenty two trials involving a total of 2,808 difference in the change of HbA,  was -0.68%
diabetes patients were pooled. HbA  _levels (95%CL, -0.87% to -0.49%; p< 0.00001)
at baseline, final assessment are presented (Figure 2). No publication bias was detected
in Table 4. HbA _levels were significantly (Egger bias -0.35; 95% CI -2.89 to 2.19,
reduced with pharmacists’ interventions P=0.7785).
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Table 4. HbA _levels at baseline and final assessment reported in individual trials

HbAlc (%)
Study Control Intervention
Baseline Final Baseline Final
Jaber LA 1996 11.5+2.9 12.1+3.3 12.24+3.5 9.2+2.1
Guirguis LM 2001" 7.9% 7.1% 7.9% 6.9%
Clifford RM 2002 8.5£1.6 8.1£1.6 8.4t1.4 8.2t1.5
Sarkadi A 2004" 6.44* 6.60* 6.44* 6.09*
Clifford RM 2005 7.1%* 6.7* 7.5% 7.3*
Choe HM 2005 10.2+1.7 9.3+2.1 10.1+1.8 8.0+1.4
Odegard PS 2005 10.6+1.4 9.2%* 10.2+0.8 8.7*
Suksomboon N 2005" 9.73+1.88 10.23%£2.59 9.03+£1.67 8.69+1.82
Suppapitiporn S 2005%° 8.01+1.51 8.80+1.36 8.16+1.44  7.91%1.27
Rothman RL 2005* 11+2 9.4* 11+3 8.5%
Fornos JA 2006* 7.8+1.7 8.5+1.9 8.4+1.8 7.9%+1.7
Scott DM 2006* 8.7* 8.0* 8.8 7.08*
Krass I 2007* 8.3t1.3 8.0£1.2 8.9t1.4 7.9£1.2
Elnour AA 2008% 6.87 6.55 6.85 6.38
(95%CI (95%CI (95%CI (95%CI
6.81,6.93) 6.43, 6.67) 6.78, 6.90) 6.33,6.42)
Phumipamorn S 2008 8.7+1.6 8.1+1.9 8.7x1.5 7.9+1.4
Pavasudthipaisit A 2011% 9.9+1.6 9.1% 9.8+1.4 7.8%
Doucette WR 2009% 7.91+1.91 8.03* 7.99+1.45 7.72*
Mazroui NRA 2009% 8.4 8.3 8.5 6.9
(95%CI (95%CI (95%CI (95%CI
8.6, 8.6) 8.1,8.5) 8.3,8.7) 6.7,7.1)
Taveira TH 2010* 7.9%+1.1 7.9% 8.1+1.5 7.2%
Edelman D 2010? 9.2£1.3 8.6* 9.2%1.5 8.3*
Mehuys E 2011* 73+1.2 72+1.0 7.7 +1.7 71+1.1
Sriram S 2011° 9.03 £ 0.46 8.31 £0.16 844 +0.29 6.73+0.21

Data are mean+SD, * mean value
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pharmacist's intervention usual care Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Jaber LA 1996 2.2 26 17 -01 3 22 10% -2.10[-3.86,-0.34] 1996

Guirguis LM 2001 -1 12 24 08 12 23 40%  -0.20[-0.89, 0.49] 2001 — T
Clifford RM 2002 0.2 1.76 48 04 169 25 32% 0.20[-0.63, 1.03] 2002 I R
Sarkadi A 2004 0.33 0.69 33 0.16 069 31 68% -0.49[-0.83,-0.15] 2004 —
Odegard PS 2005 15 1.76 39 14 169 30 33%  -0.10[-0.92,0.72] 2005 I
Rothman RL 2005 2.1 25 3 09 2 29 22% -1.20[-2.29, -0.11] 2005

Suppapitiporn S 2005 0.28 1.03 57 081 088 55 66% -1.09[-1.44,-0.74] 2005 —
Suksomboon N 2005 0.34 1.76 20 05 169 21 23%  -0.84[-1.90,0.22] 2005 o
Choe HM 2005 0.5 0.98 92 0 096 8 73% -050[-0.78,-0.22] 2005 -

Clifford RM 2005 25 2.82 99 -16 282 95 34%  -0.90[-1.69,-0.11] 2005

Scott DM 2006 1.7 1.89 64 07 189 67 43% -1.00[-1.65, -0.35] 2006 I

Fornos JA 2006 0.5 1.76 56 07 169 56 43% -1.20[-1.84,-0.56] 2006 —

Krass | 2007 -1 1.76 125 -03 169 107 58%  -0.70[-1.14,-0.26] 2007 e
Phumipamorn S 2008 0.8 1.95 63 06 195 67 41%  -0.20[-0.87,0.47] 2008 —T
Elnour AA 2008 0.47 1.76 99 -0.32 169 66 51%  -0.15[-0.69, 0.39] 2008 T
Pavasudthipaisit A 2009 2.1 1.76 48 09 169 50 4.0% -1.20[-1.88,-0.52] 2009 —

Mazroui NRA 2009 -1.6 1.76 117 -01 169 117 59%  -1.50[-1.94,-1.06] 2009 —

Doucette WR 2009 0.27 1.11 31 012 173 35 40%  -0.39[-1.08,0.30] 2009 ———
Taveira TH 2010 0.9 16 58 0 15 51 47% -0.90[-1.48,-0.32] 2010 I
Edelman D 2010 0.8 1.79 133 -05 179 106 57%  -0.30[-0.76,0.16] 2010 -
Mehuys E 2011 06 1.3 153 -02 064 135 7.7%  -0.40[-0.63,-0.17] 2011 -

Sriram S 2011 1.71 1.76 60 -072 169 60 45%  -0.99[-1.61,-0.37] 2011 I

Total (95% Cl) 1472 1336 100.0%  -0.68 [-0.87, -0.49] L
Heterogeneity: Tau? = 0.10; Chi? = 54.19, df = 21 (P < 0.0001); I? = 61% _=4 2 5 2 ::1

Test for overall effect: Z =7.15 (P < 0.00001)

Favours pharmacist care  Favours usual care

Figure 2. Mean difference (95% confidence interval) of HbA _between pharmacist intervention
group and usual care group

DISCUSSION difference in the change of HbA | was -0.68%
(95%CI, -0.87% to -0.49%; p< 0.00001).
This reduction is the same as the ability in
reducing HbA by taking some oral anti-
hyperglycemic drugs for example, DPP-4
inhibitors and alpha-glucosidase inhibitors.
This would help patients meeting the target
of their treatment.

To ensure that the meta-analysis
included quality study, the Maastricht
Amsterdam scale was used to assess the
quality of individual study. The majority of
the studies!> 13 15-20.223133 were rated as low
quality, only three studies'*2!-3 were of high
quality. Most of these studies were open
(not blinded) in study design. Performance

Pharmacist is part of a multidiscip-
linary team. This team normally consists
of pharmacist, physician, nurse, technician,
nutritionist, and other health care professions.
All of the members in multidisciplinary team
have importantroles in diabetes management
inachieving the goal of treatment, improving
quality of life, controlling disease and its
complications, delaying complication, and
decreasing mortality and morbidity. Pharma-
cists’ interventions are an important factor
to improve glycemic control in diabetic
patients. Pharmacists’ interventions include
diabetes education and counseling on drug,

disease, diet, exercise, life style modification,
and self-management, assessment and
adjustment of anti-diabetic medications,
identifying and solving drug-related problems,
co-operation with physician and other
diabetes health care team, providing materials
that reinforce patients to achieve a target
goal, providing additional information on
smoking cessation. All of these interventions
aimed at improving glycemic control.
Inourstudy, HbA  levelssignificantly
reduced with pharmacists’ interventions
compared with usual care. The pooled mean

bias in both intervention and control groups
was likely in these trials as patients may
seek other interventions to help control
their blood glucose. This was evident when
only high quality studies'*?"-3? were pooled,
showing a slight reduction in the effect of
pharmacists’ interventions on HbA  (mean
difference -0.39%, 95% CI -0.61% to -0.17%,
p = 0.0005).

There were limitations in individual
studies included in this meta-analysis. In
most of the trials, both pharmacists and
patients were not blinded and therefore,
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contamination between groups was possible.
This may affect the final outcomes. Secondly,
Hawthorne effect may occur when study
participants improved because of the only
fact that they were participating in a research
study.

The findings of our study suggest
several practice implications. First, pharma-
cists’ interventions effectively improve
glycemic control when compared with usual
care; and thus, pharmacist should be part of
a diabetes care team. Second, the approprite
components of intervention should include
both pharmacotherapy and non-pharmaco-
therapy. Interventions on pharmacotherapy
are screening and solving drug-related
problems; if necessary, pharmacists provide
feedback to physician, deliver patient
education and counseling on medication.
Non-pharmacotherapy interventions include
education and counseling on diet, exercise,
disease, adherence, and life-style modification.

CONCLUSION

The available evidence suggests that
pharmacists’ interventions are more effective
than usual care in decreasing HbA | levels
in diabetes patients. Pharmacists’ interventions
included diabetes education and counseling
on drug, disease, diet, exercise, life style
modification, and self-management, an
assessment and adjustment of anti-diabetic
medications, identifying and solving drug-
related problems, co-operation with physician
and other diabetes health care team.

REFERENCES

1. American Diabetes Association.
Standards of medical care in diabetes
2010. Diabetes Care 2010;33(1):S11—
61.

2. Glasgow RE, Peeples M, Skovlund
SE. Where is the patient in diabetes
performance measures? The case for
including patient-centered and self-
management measures. Diabetes Care
2008;31:1046-50.

10.

11.

12.

13.

American Society of Health-System
Pharmacists. ASHP statement on the
pharmacist’s role in primary care. Am
J Health-Syst Pharm 1999;56:1665-7.
Sisson E, Kuhn C. Pharmacist roles
in the management of patients with
type 2 diabetes. J] Am Pharm Assoc
2009;49(1):S41-5.

. Norris SL, Nichols PJ, Caspersen CJ,

et al. The effectiveness of disease and
case management for people with
diabetes: a systematic review. Am J
Prev Med 2002;22(4):15-38.

van Tulder M, Furlan A, Bombardier
C, et al. Updated method guidelines
for systematic reviews in the Cochrane
collaboration back review group. Spine
2003; 28(12):1209-9.

. Higgins JPT, Deeks JJ. Selecting studies

and collecting data. In: Higgins JPT,
Green S, editors. Cochrane handbook
for systematic reviews of interventions.
United Kingdom: John Wiley & Sons,
2009;174-5.

Whitehead A, Whitehead J. A general
parametric approach to the meta-
analysis of randomized clinical trials.
Stat Med 1991;10(11):1665-77.

. DerSimonian R, Laird N. Meta-analysis

in clinical trials. Control Clin Trials
1986;7(3):177-88.

Higgins JP, Thompson SG, Deeks JJ,
et al. Measuring inconsistency in meta-
analyses. BMJ 2003;327:557-60.
Egger M, Davey Smith G, Schneider
M, et al. Bias in meta-analysis detected
by a simple, graphical test. BMJ 2003;
327(7414):557-60.

Jaber LA, Halapy H, Fernet M, et al.
Evaluation of a pharmaceutical care
model on diabetes management. Ann
Pharmacother 1996;3(3):238-43.
Guirguis LM, Johnson JA, Farris KB,
et al. A pilot study to evaluate the impact
of pharmacists as certified diabetes
educators on the clinical and humanistic
outcomes of people with diabetes. Can
J Diabetes 2001;25(4):266-76.



14.

15.

16.

17.

18.

19.

20.

21.

22.

Effect of Pharmacist’s Interventions on Glycemic Control in Diabetic Patients: 29
A Systematic Review and Meta-analysis of Randomized Controlled Trials

Clifford RM, Batty KT, Davis TME,
et al. A randomized controlled trial of
a pharmaceutical care programme in
high-risk diabetic patients in an out-
patient clinic. Int J] Pharm Pract 2002;
10:85-9.

Sarkadi A, Rosenqvist U. Experience-
based group education in Type 2 diabetes:
a randomised controlled trial. Patient
Educ Couns 2004;53:291-8.

Clifford RM, Batty KT, Davis WA,
et al. Effect of a pharmaceutical care
program on vascular risk factors in type
2 diabetes. Diabetes Care 2005;28:77
1-6.

Choe HM, Mitrovich S, Dubay D, et al.
Proactive case management of high-
risk patients with type 2 diabetes mellitus
by a clinical pharmacist: a randomized
controlled trial. Am J Manag Care 2005;
11:253-60.

Odegard PS, Goo A, Hummel J, et al.
Caring for poorly controlled diabetes
mellitus: a randomized pharmacist
intervention. Ann Pharmacother 2005;
39:433-40.

Suksomboon N, Luckanajantachote
P, Poolsup N, et al. Effects of training
programme on perceived self-efficacy,
self-care behavior and diabetes know-
ledge among type 2 diabetics. SWU J
Pharm Sci 2005;10(2):145-53.
Suppapitiporn S, Chindavijak B, Onsanit
S. Effect of diabetes drug counseling
by pharmacist, diabetic disease booklet
and special medication containers on
glycemic control of type 2 diabetes
mellitus: a randomized controlled trial.
J Med Assoc Thai 2005;88(4):S134-41.
Rothman RL, Malone R, Bryant B, et al.
A randomized trial of a primary care-
based disease management program to
improve cardiovascular risk factors and
glycated hemoglobin levels in patients
with diabetes. AmJMed 2005;118:276-
83.

Fornos JA, Andres NF, Andres JC, et al.
A pharmacotherapy follow-up program

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

in patients with type-2 diabetes in
community pharmacies in Spain. Pharm
World Sci 2006;28:65-72.

Scott DM, Boyd ST, Stephan M, et al.
Outcomes of pharmacist-managed
diabetes care services in a community
health center. Am J Health-Syst Pharm
2006;63:2116-22.

Krass I, Armour CL, Mitchell B, et al.
The Pharmacy Diabetes Care Program:
assessment of a community pharmacy
diabetes service model in Australia.
Diabet Med 2007;24:677-83.

Elnour AA, Mugammar ITE, Jaber T,
et al. Pharmaceutical care of patients
with gestational diabetes mellitus. J
Eval Clin Pract 2008;14:131-40.
Phumipamorn S, Pongwecharak J,
Soorapan S, et al. Effects of the pharma-
cist’s input on glycaemic control and
cardiovascular risks in Muslim diabetes.
Prim Care Diabetes 2008;2:31-7.
Pavasudthipaisit A, Awiphan R, Niwata-
nanan K, et al. A randomized trial of
a pharmacist practitioner model to
improve glycemic control in type 2
diabetic patients. Faculty of Pharmacy,
Chiang Mai University 2009.
Doucette WR, Witry MJ, Farris KB,
et al. Community pharmacist-provided
extended diabetes care. Ann Pharmacother
2009;4:882-9.

Mazroui NRA, Kamal MM, Ghabash
NM, et al. Influence of pharmaceutical
care on health outcomes in patients
with type 2 diabetes mellitus. Br J Clin
Pharmacol 2009;67(5):547-57.
Taveira TH, Friedmann PD, Cohen LB,
et al. Pharmacist-led group medical in
type 2 diabetes. Diabetes Educ 2010:
36(1):109-17.

Edelman D, Fredrickson SK, Melnyk
SD, et al. Medical clinics versus usual
care for patients with both diabetes and
hypertension. Ann Intern Med 2010;152:
689-96.

Mehuys E, Bortel LV, Bolle LD, et al.
Effectiveness of a community pharmacist



30 N. Poolsup et al.

intervention in diabetes care: a randomized et al. Impact of pharmaceutical care on
controlled trial. J Clin Pharm Ther 2011; quality of life in patients with type 2
36:602-13. diabetes mellitus. JRMS 2011;16(Special

33. Sriram S, Chack LN, Ramasamy R, Issue):412-8.



