School of Pharmacy

Pharmaceutical Care in Diabetes Mellitus

Rhonda Marise Clifford

This thesis is presented for the Degree of
Doctor of Philesophy
of
Curtin University of Technology

January 2004

SIETNS



DECLARATION

The work described in this thesis was conducted at the Fremantle Hospital and Health

Service, Diabetes Outpatient Clinic and in the Fremantle Hospital and Health Service,
University Department of Medicine, Diabetes Research Unit from February 1999 to

November 2002. This research was the work of the candidate, with aﬁpropriate supervision,

This thesis contains no material which has been accepted for the award of any other degree or

diploma in any university.

To the best of my knowledge and belief this thesis contains no material previously published

by any other person except where due acknowledgement has been made.



TABLE OF CONTENTS

De‘:laration Ly Y Ty Ty T Ty Ry R P L Y P Ty R I DR R T P R D T D T S LI Y L 2

Table of CONtEnts.....ccereeerissenrrcsccssesscsnsassssasssssssesas Csesasensusesusetssetssestaseserserratesnas )
ADSEEACE cieiiiisnresrarsssssnsssssssssssnssasssssesssssassssssssossnnsasssasssssnssssnssessanssssonssssenasesssessssosnnne 7
ACKNOWIedZEMENLS ...cccccuerririrccnriscaricssranssssessssssarcanes seesusesensssessssssssssasessessassonsssseass ()
Publications related to the thesis......ccccccovcviesrricnnnane cessossssosussesssssssssssnsssssnsarsesss 1 2
Other publications related to Diabetes Mellitus.....cciseeeisesssersssesassassassassacsnseses 13
Cdmmunications related to the thesis........... vesssesssessssssassssanssrsassansssnnsssanassrnssssenrs |
Prizes awarded for work related to the thesis .....ceccenvinicinscissscsisssecissnsinne. 16
AbDreviations .......cccoeeecsseesssansseesresassscsseesoanes FOUTOUIRPR———— i |
SUINMATY cvvesernsnssssssssssssessssassssssasesssssrsssssssssssssssssssssssassosssssasssassssnsesesssasssssassssnnnseses 19
Chapter 1 ...irecciircsiccssinncnsscsssssesssscnssssassoes ssscssrsssrssssrsssseisentessasssnsasssarssneans )
LteFature FEVICW ...vvcecriivessssssssssssssssossssssssssssstasssssssssssssassnsasssnsssssessssssasassssssssasnens 20

Introductionoo'0..0'c..t..o..tno.olnn-.n-..loo.unnoooo-n-ototn.o.lo.oo.c.o.ooo ----------------------------------------- . .20

1.1 Complications and treatment of type 2 Diabetes Mellitus ......cccoovvvininiiniinicnnnnene 22
1.2. Ethnic differences in Diabetes Mellitus ........c.ccoivimmminiiinnenrccnecnens 38
1.3, Pharmaceutical Care.......c.ceveviminoniimminmmmmiio s sesassssssessssssnssssns 41
1.4. Complementary MEiCINeS .....cc.ccvceeriiiiirriiitiiiesnreesenrins b issssr s b bersssssrons 50
1.5. Objectives and hypotheses of this research ........ccomimicme, 73

CRAPLEL 2 cueercerierciencsnsisssnnssansssessssssasesnssssssessnsenses cressssssrasseasseasssssiisssnsssasneess 74
Ethnicity and Diabetes Mellitus ......cconvernecrescensseccssnsrecssncsnnesansossssosecansens R I

2.1 Introduction..... roesanursssesnsenssasnsnsrrnsosnren tesesarserasseesssrersossssssssessenaroses 14

2-2 Aim LTI L e Y T L P e Ty T R Ty Y Y YR Y e Yy [ETTITY SIS SR DAL S LA Y ) sensss SIBASSERNASSERSENNSBENE 74

2.3 Methods.....cccvuincrccnrenas ssssnrssssssnsessnasunsessissensenreserens crssensseessussresneseasrieseres 1

2.3.1 FDS Study deSig......coveueriecierceieine et cssnsas i s 75
2.3.2 FDS approval and ethical cOnSiderations .......ccc.ceeervvemnmirnmminvommmiimini e, 75
2.3.3 FDS PEISOMNEL ..c.ovenieieenieirciercererre e rreecressssstssnassas s e snsss s sae s e bn s s s s e saa e b sa e bess 75
2.3.4 FDS PALEIILS c1vecverieeerreeeerieeseneeerreserreesessesssssssssessessessecsssnesssssesssssinsessesssonssssenssssssssenes 75
2.3.5 FDS survey methods........oovveviniciiiimmiciiiicnsiiiisss et see s 76
2.3.6 The present STUAY .. .. ..ot rer e s e e e 78
2.3.7 Data management and analysis.........ccccvvevvreirrecerornecrreernesmmsscmmmminisnis s 78

2.4 RESTLS ocererernracsererccossessssnsssassosessssoesssssansersssossnnssessassssessesssssssssesssessesssssssnsnsnses .79

2.4.]1 DEmMOEIAPIICS .ecciiieerireeerete e rtre s et e s e s e e e rar e e n e e s e e b e e s s e e e s e e o e e o e g e s bbes 79



2.5 DISCUSSION seerrsrrrsesssrnsesrssnsssssanssssnsssssassssessssssansasssnsrssessnassssaasssssasssssassassosnesansasase 88
2.6 LimitationS...c.ccceersnscciesnresurscnnccnrassissasnssesssessnssensesssesesssssossnssensese sressrassssseassnssnsd 1
2.7 ReCOMMENAALIONS ....c.uuerineecnmsarressisssassscssesnnesssssnsaerssasesssssansesnrsas tersseresanssansss 2
Chapter 3 s eamsessasssasasssaeas e AR AR SRS ARO e RRRS SR AR SRR SRR ceessvessesssnsssessrssrossensd3
Pharmaceutical care in high-risk diabetes mellitus patients- in an

OULPALIENE CHINMIC..ccceiuuerecrsiscsrnnisinnseisnasecsssissssesscsssssssensssssasnasessuassssness vesessssessensssd3

3.1 Introductlon ................. 93
3.2 AL cuveeenireenesveensesnessssossseseseensoassssesssssassensosssssnsasssassssessossensossensosnnnsesnsssessaseassannas 93

3.3 Methods......ocereeenenrennnsens Ceseusustssst it san st b st s s s sR LR bOt eSO bR H A SRS TSRS RS 000 94

33,1 APPTOVAL..eitiiiiricrirerr i e ieesare e e e ssrer et re s e sr e g e s s e s pRe s e e R e e st s e e r s e nas e rae s 94
3.3.2 ImPlementation.......ccovevvereiiiieminiinimnreceeseniis e sse st st s e nb s s b e Rsen 94
3.3.3 Diata ANalYSIS..uveeiueerieericerueessioneserraereseaeeeraresnsessacsssessrnrssassesassaceeanermnessssiesssssessssenans 96

34 RESUILS c.cucerririnrearnusanrsasosssonssssrsarorsssssasesssssnasorss ereessenassssssornsssasasssernnanvarassesd 7

34,1 DemOEIAPHICS .....vviieeiiecieierierrerreererircnee s st s s s e s rsaeesssresassaesesnnen e naresebbesasens setabesianaes 97
3.4.2 Glycaemic CONMOL.........ccciviriiiiiiiir s asses PR 98
3.4.3 Health-related quality Of Life.......ccooienineeeee s 98
3.4.4 Patient SatisFaCtiON....c.cveecvieiree et e e e st b e 99
3.4.5 Drug therapy iNtEIVENTIONS ....cccivrirvrriiciorressirsessorsessorsassorsessorsessorsnssensssessesessssssnss 99
3.4.6 Complementary MEAICINES ......ccccouiveieriiniermiisetrnnsses s s e snsnes st ssesrasssnnsans 100

3.5 DISCUSSION wvvircriransassssorssssssossnressnsosssssssrsonsasssssasesasess teeesersesssssressossssssessrnsnnsenss L U2

3.0 SUNMMMATY .ooicvinissirnccseasssecsssssassssssssosssssessasssssssssssssssssssssssssssosssasssnsesnasessassssnasens 105
3.7 Limitations and recommendations ........cccocceeecceesscssssrcsnnssossasess seessassenssnssss 1077
CRAPLEL 4 covciiiiiinnirininnssnicsssnessisssssssnsssssssssssssssssssssssssssssssssesssasssssssanssacnsssorsasssssenns 108
Pharmaceutical Care in community-based diabetes mellitus patients .......... 108.

4.1 INtroduction....cccssssrsrcesrasussscassssassascassen veserases erecesssesnnssessresessanes covesnsusensssessesess ]l 08

4.3 Methods.....c.cconeene.. teessasesseneseranssssrnnsensssasnsnnne 109

4.3.1 APPIOVAL...ouiiiieecceece s ccetre ettt rce e e e s e s s e s e e e s s e e e s snee b anes s b s s e asans 109
4.3.2 IMPIEMENTATION. ... 0iiiseerrrereeeeerierererieeeasreraseetarrresnsessnressesesseesantraneesssmesemsssessasssssores 109
4.3.3 Data analysSiS......ccecirererrirririeserriieriiceesesseressensesnssssseesassessnesnassnsaassssnassssnasosnasassses 112

B4 RRESUILS cuuuueeeieceeeesvsrunsreciorssossesssorssssessssssssssssssssasseossessssssssssrssnsorssoscsssssssnssssasense 113

4.4.1 DemOBIAPNICS.......ccoiireeerirrreeseriieeestisrresseesereresssreesaeesanes bresssasassassssasossasssssornessssns 113
4.4.2 Clinical OULCOME IMEASUIES....ovrerverrririrrerroireerssssressssenressessssssssssssneessssssarsesssasssssine 116
.43 MEAICALIONS ...uvviiiiiiiieieiiiereeeesteeessreteseessesseessaesssrsasssssneseessasesssassssnnesssrasnsansanneserrtes 121
4.4.4 The FDS INIEIVIEW ...cciciirieeieiiiiieeicrieieseressversssssrsreesssnsrasssesasssssasassssessssnnersasssusssssses 122




4.4.5 Quality Of Ife....coviiiiiccce ettt et 124
4.5 DiSCussion llllllllllllllllllllll SERSSORNNSSIRRNIEIANSSSINESSENASSENNSENNINENNTIGERTOIRIENEIRNINRIBOORD 128

.51 GENETAL ..oviiiierriceiiieette et errtt s et re e s rbesas e s saessbeessa e s an e s e s saeeesana s aranaeranesnnnaeranas 128
4.5.2 The FDS INIEIVIEW ..cueiiieieceiecirsiirieieres e iaernssessessasesseessreassesssassassssessssssseesseserann 133
4.5.3 Health-related quality of Life.......c.cocceiriiverriiiinr e 138

4.5 Limitations.o.o..ootto.ott.ooonnotnocnl ----------- CELITY RIS PRI ITY LR RIS R RIS LSS LA TS T DAYTT LRSS ] L) 139

4.0 ReCOMMENUALIONS civveerrsrerrersssrerssrsosnsosssssarnaseesssansosessasesssssssernnsenssssssasassssssnnse 140
Chapter 5 LI YT I I N LI IR L R PR R Ry P Y R P N R YRS RS FYTIYNN L ..‘....t...Cl....ll....l...l.....'..l....‘........ll...142
Complementary medicinesl...l..l'C..l.l‘....l....l...l.....ll.'l....'..0'.'..ll...'...."l..".........O..142

5.1 INtrOdUCHION...ccerreeereeeennrensecsasecassaseesnssesssessssasennnnns w142

5.2 Aim (I LI R IR R L IR T I T LY e LYY P LYY RIS ALY LAY R LA E DAL DAL RT LR AT LR ISR 2d 2 TRy L) 142

5.3 Methods..ccccccvieeesveeiseoenssasssossosssssassssssssnsss censvecusasussessssnsrsressssasrarnesssssasseesssssnses 143

5.3.1 APPIOVAL..coruiiiiiiiieiiieeeeretree ettt sttt s sr st e n e s nn e s sn e 143
5.3.2 IMPIEMENtALION . ... ceeeeerececteeeeeteeeccctc e tees et eaess e se st sessensessressssesesnassnsnsressansssnes 143
5.3.3 Data ANalYSiS....cccvceerreriieeriieriteesrrercerererer e e e s e e s rae e e r e e e s e e s b s e e et e e nr e et ean s 146

5.4 Results 147

5.4.1 DemMOBIAPNICS....coiiiireeiirirciecrieeiee e eerer e st sse e s e rse e s s s s s e s e st e s ae s n e nn e n e e e ens 147
5.4.2 CM USE .ottt s s e bbb b 149

5.4.4 Sources of recommendation and place of purchase..........cocviniiiniiineniininn, 156
5.4.5 Reasons fOT USE......coiviririinieriireeenn e ettt e s p s b sa s bbb 0 158
5.4.6 Reasons for not taking CMS .......cccoreeeeirerenninneerenessiesinsiosessessrissssessosssnossssssesses 159
5.4.7 Use of CAM DPIractitiONers .......ccovveerivomirnimimiriniieiieiicsnei s seessesesessensssssneees 159
5.4.8 Health-related quality of life and CM USE .......cccccvveeiiriicininnirrcrre e 160

5.5 DiSCUSSION ...cccveersiersnnriensanecssesanrssseesssess cerssssssassssssssssanssssnssansssnsssesssressnssnness 1 02
5.6 Limitations......ccceesveeescscssserncssssacsssssssssassnesssssessssessas cessssessossasessssnssssssssracasness 1 08
5.7 RecOMMENUALIONS ..ccvrveriresssresssnsransssssossessrsssnsessnessnssssssssssssassssssasesnsssessssssanss 169
Chapter 6 ......ccoveeerninicserssesncssancaas seesresessissertaserasserasesnassantasantssnarssnareses S eeeee 170
CoNClUSION cvveevrecsinnssniisencnccssreesssessnsessans STRR——————— | |
APPendix l..iiieosceesssenssccssontnssansoscnsessorsse STUPUR— |
FDS Interview .......ccvceeeuene. eeserestsssssessrresssesssasesaasesatasstesbtesares astaaressrasssnaesranats 196
APPENAIX 2.onerircnressrecssressncssssnosassosessrososssossasssssossrsassrssssssasansassasssnnssssnsessassessasans 208
Diabetes quality of 1ife SUIVEY .....cccvcversrissnecsssssanssrsossossarscassanes sernssssessessssansnsssans 208
Appendix 3........ceueuuuee. eatessrisersseatsstessntIsANIsIssISa RSt sea s e e Resaa T es s bas ResRRTR Rt e RnTsRees 210

Patient satiSfaction survey ------------------------------------------ ootn.oocn'oton-.ot..o.oun.otu10010000000210



Appendix 4

------------------------------------------------------------------------------------------------------------

Data collection forms from the Access® AAtADASE ..eeeresvererersesrossesssssssessesrsnsose



ABSTRACT

People with diabetes mellitus are more likely to die from cardiovascular causes than' those
without diabetes, and modifiable risk factors, such as hyperglycaemia, dyslipidaemia and
hypertension can be targeted in intervention programs to decrease this risk. In addition to
tertiary care for patients with diabetes, there is a need for simple programs to be implemented
in the community that allow the benefits of improved metabolic and blood pressure control to

be realised more widely.

Pharmaceutical care comprises the detection, prevention and solution of drug-related
problems in a quantifiable form, so that outcomes of care can be easily reviewed and
monitored. Previous studies of pharmaceutical care programs in patients with diabetes do not
provide conclusive evidence of the benefit of pharmaceutical care. The aim of this research
was to evaluate the impact of the provision of pharmaceutical care to patients with diabetes

mellitus in an Australian context.

In order to develop a pharmaceutical care program, the characteristics of an Australian cohort
of patients with diabetes were reviewed. The Fremantle Diabetes Study (FDS), was a
community-based prospective observational study of diabetes care, control and complications
in a postcode-defined region of 120 097 people surrounding the port city of Fremantle in
Western Australia. It was intended that the FDS annual reviews would provide important
local information in order to design and implement a prospective pharmaceutical care
program. A pilot pharmaceutical care program was subsequently developed for use in a
diabetes outpatient clinic. This program was then modified for use in a community-based

sample of type 2 diabetes mellitus patients, drawn from the FDS cohort.

Demographic parameters, including ethnicity and treatment details, were reviewed at study
entry for the full FDS cohort and then over time for a subset of patients that returned for four
subsequent annual assessments. Insulin use was more common in patients of Southern
European origin compared with the Anglo-Celt group irrespective of the level of glycaemia,
at baseline. This difference persisted during subsequent follow-up but was not associated
with improved glycaemic control. These findings demonstrated that there are important

ethnic differences in the management of patients with type 2 diabetes mellitus.



The pilot pharmaceutical care program was carried out in high-risk diabetes mellitus patients
attending a hospital outpatient clinic.  The patients had poor glycaemic control,
dyslipidaemia, hypertension and/or were on three or more prescription medications. In the
pharmaceutical care arm, a clinical pharmacist reviewed and monitored all aspects of the
patients’ drug therapy in collaboration with other health care professionals at six weekly
intervals for six months. The control patients received usual outpatient care.  Seventy-three
patients were recruited into the study, of whom 48 (66%) were randomised to receive
pharmaceutical care. One in six patients was taking complementary medicines. The
pharmaceutical care program provided patients with important medication information that
resulted in changes to drug therapy. However, the six-month program did not lead to an

improvement in glycaemic control.

The next phase of the study adapted the pilot hospital—baséd pharmaceutical care program to a
community-based setting. Two hundred and two type 2 diabetes mellitus FDS patients were
recruited, of whom 101 (50%) were randomised to the pharmaceutical care program, and all
were followed for 12-months. There were significant reducﬁons in risk factors associated
with coronary heart disease in the case but not the control group over time, specifically
glycaemic control, lipid levels, and blood pressure. Glycosylated haemoglobin fell from
7.5% to 7.0% (P<0.0001), total cholesterol fell from 5 mmol/L to 4.6 mmol/L (P<0.0001),
systolic blood pressure fell from 158 mmHg to 143 mmHg (P<0.0001) and diastolic blood
pressure fell from 77mmHg to 7lmmHg (P<0.0001). Multiple linear regression analysis
confirmed that pharmaceutical care program involvement was an independent predictor of
benefit after adjustment for key variables. The 10-year coronary heart disease risk for patients
without a previous coronary event was reduced by 4.6% over the 12-month study period in
the pharmaceutical care group (P<0.0001), while there was no change in the controls
(P=0.23). This phase of the study showed that medium-term individualised pharmaceutical
care reduced vascular risk factors in a community—based cohort of patients with diabetes and |
that provision of a multifactorial intervention can improve health outcomes in type 2 diabetes

mellitus.

As part of the pharmaceutical care program, a high level of complementary medicine use was

found. As a result, a study of complementary medicine use was undertaken in 351 patients



from the FDS. A convenience sample of FDS patients was interviewed regarding their use of
complementary medicines. A literature search was conducted to assess the potential impact
of these medicines on diabetes, concomitant medications or diabetes-related co-morbidities.
Eighty-three of 351 (23.6%) patients with diabetes had consumed at least one complementary
medicine in the previous year and 42% (77/183) of the products potentially necessitated
additional patient monitoririg or could be considered potentially inappropriate for a diabetic
patient. The data indicated the need for patient disclosure of complementary medicine use
and adequate monitoring for compleméntary medicine-related adverse events, as part of the

pharmaceutical care process.

The pharmaceutical care model was established to provide a framework by which drug use
could be improved to enhance patients’ clinical and health-related quality of life outcomes.
For the present study, a straightforward pharmaceutical care program was adapted from a
hospital setting to a community setting, where the principal requirement was a clinical
pharmacist who had completed a self-directed diabetes-training program. In this context,
clinically rele\fant parameters improved over the course of the study period. Pharmaceutical
care programs such as this can begin the process of translating the findings of large and

expensive clinical trials into standard clinical practice.
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body mass index |

blood pressure

complementary and alternative medicine
coronary heart disease

confidence interval

complementary medicine

Complementary Medicines Evaluation Committee
cerebrovascular disease

diastolic blood pressure

Diabetes control and complications trial

diabetes mellitus

domiciliary medication management reviews
disease state management

diabetes quality of life

fasting plasma glucose

Fremantle Diabetes Study

Fremantle Hospital and Health Service
glycosylated haemoglobin

health care professional

home medication review

Heart outcomes prevention evaluation
insulin dependent diabetes mellitus
health-related quality of life
international normalised ratio
interquartile range

low density lipoprotein

myocardial infarction

non-insulin dependent diabetes mellitus
non-steroidal anti-inflammatory drug
Office of Complementary Medicines
odds ratio

oral hypoglycaemic agent
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PBS
PC
PEER
SBP
SE
SE.36
SHPA
SMBG
sd
TCM
TGA
UK
UKPDS
USA
WA
WHO

Pharmaceutical Benefits Scheme
pharmaceutical care

Pharmaceutical care of the elderly in Europe research
systolic blood pressure

Southern European

short-form 36

Society of Hospital Pharmacists of Australia
self-monitoring of blood glucose

standard deviation

traditional chinese medicine

Therapeutic Goods Administration

United Kingdom

United Kingdom prospective diabetes study
United States of America

Western Australia

World Health Organisation
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CHAPTER 1
LITERATURE REVIEW
INTRODUCTION

The prevalence of diabetes is on the increase and an estimated 239 million people worldwide

are expected to have the condition by the year 2020." Diabetes mellitus (DM) represents a
serious health care challenge. It is a heterogeneous disorder characterised by varying degrees
of insulin resistance and insulin deficiency, which leads to disturbances in glucose
homeostasis. It is commonly associated with prolonged ill health and premature death.” The
mortality rate in patients with DM may be up to eleven times higher than in persons without

3 4

the disease. DM is the leading cause of blindness, renal failure and foot and leg

amputations in adults in developed countries.'

The World Health Organisation (WHO) classification system of DM recognises two major

forms of d:iabetess;

1. Type 1 diabetes mellitus, formerly known as insulin dependent diabetes mellitus (IDDM;
patient is dependent on exogenous insulin for survival) and

2. Type 2 diabetes mellitus, formerly known as non-insulin dependent diabetes mellitus
(NIDDM; patient is not necessarily dependent on exogenous insulin for survival).

Teamwork and collaboration are essential components of successful DM management, both

to prevent complications and maintain the patients’ health-related quality of life (HRQOL)

over a lifetime of coping with the disease.’

Type 1 DM is characterised by insulin deficiency resulting from immune-mediated pancreatic
beta-cell destruction. The most serious acute consequence of this is ketoacidosis. Pancreatic
beta-cell destruction eventually results in absolute insulin deficiency.! Type 1 DM accounts
for approximately ten percent of all DM cases. Type 2 DM is generally characterised by
peripheral insulin resistance and relative insulin deficiency which may range from
predominant insulin resistance with relative insulin deficiency to predominant insulin
secretory defect with insulin resistance.! Type 2 DM accounts for approximately ninety

percent of all DM cases.
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The major risk factors in the development of type 2 DM are’;
1. Family history of DM

2, Obesity

3. Race/ethnicity

4. Increasing age (especially greater than forty five years)

5. Previously identified impaired fasting glucose or impaired glucose tolerance
6. Hypertension

7. Hyperlipidaemia and

8.

History of gestational DM.

There is evidence that good glycaemic control can slow or prevent the development of
diabetes complications.>'® The Diabetes Control and Complications Trial (DCCT)! 12
demonstrated the association between the degree of glycaemic control and the development
of microvascular complications in type 1 DM patients. The DCCT determined that there was
an approximately 50% reduction in microvascular complications in the intensive treatment
group é.nd a ndn-si gnificant tendency to fewer major cardiovascular events. Intensive control
was accompanied by a significantly higher incidence of hypoglycaemia and weight gain.
Mortality did not differ significantly between the groups. The DCCT investigators did advise
caution in extending the findings to patients with type 2 DM without careful regard for age

and coexisting diseases.

The DCCT was an important study, due to the relatively large numbers of patients included
and the long follow-up period. The entire cohort of 1441 patients was followed for a mean of
six and a half years, a total of more than 9300 patient years. Primary and secondary
prevention cohorts were included. The care in the intensive group was carried out by an
expert team of diabetologists, nurses, dietitians and behavioural specialists, and the time,
effort and cost involved was considerable. It is important to note that the resources used in
the intensive group are not widely available and the DCCT investigators suggested that new
strategies were needed to adapt methods of intensive treatment for use in the general

community in an efficient and cost effective way.

The United Kingdom Prospective Diabetes Study (UKPDS) was the largest scale long-term

intervention study in newly diagnosed type 2 DM patients and involved over 5000 patients.
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The UKPDS used an intensive blood glucose control policy, which achieved a median HbA,,
of 7% compared with 7.9% in those randomised to conventional treatment over a median 10
vears follow-up.” The UKPDS confirmed the benefit of intense glycaemic control on
microvascular disease in type 2 DM patients.* ¥'% > The complications of type 2 DM and
the treatment and prevention of these complications, especially with respect to

pharmacotherapy, will be addressed in Chapter 1, Section 1.1.

1.1 COMPLICATIONS AND TREATMENT OF TYPE 2 DIABETES MELLITUS

1.1.1 Microvascular complications

Complications such as retinopathy, nephropathy and peripheral neuropéthy can lead to
blindness, renal failure and limb amputations respectively.! The DCCT'" 12 and the UKPDS
%816 have demonstrated an association between microvascular complications and glycaemic

control in both type 1 and type 2 DM patients.

1.1.1.1 Nephropathy
Nephropathy develops in approximately twenty percent of persons with type 2 DM. Iis

earliest manifiestation is microalbuminuria (urine albumin:creatinine ratio (ACR) 2
3 mg/mmol). Within 10 years of diagnosis of type 2 DM, one third of patients will have
macroproteinuria and 0.6% will have features of renal failure.” 2! In patients with type 2

. . . . . . . . . 24
DM, microalbuminuria is also associated with an increase in cardiovascular mortz:lhty_.22 2

Gaede™® found that intensive intervention in type 2 DM patients can reduce the progression of
nephropathy. The study was a randomised, open, parallel trial (n=149) conducted to
determine whether intensive multifactorial intervention that included changes in behaviour
and pharmacological management, slowed the initiation and progression of microvascular
complications in patients who had microalbuminuria and type 2 DM.” The HbA, level at
baseline for the standard treatment group was 8.8+1.7% and for the intensive group
8.411.6%; after the four year period the results were 8.6+1.9% and 7.6+1.6% respectively
(P<0.05, across time and between groups). A doctor, nurse and dietitian provided the

intensive intervention for the cases. Some of the treatment goals can be seen in Table 1.1.
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Table 1.1: Multifactorial intervention in patients with type 2 DM; treatment goals in standard
and intensive group>

Intervention Standard Intensive
Group Group
n=76 n=73
Systolic blood pressure (SBP) (mmHg) <160 <140
Diastolic blood pressure (DBP) (mmHg) <95 <85
Glycosylated haemoglobin (HbA ) (%) <75 <6.5
Angiotensin Converting Enzyme (ACE) inhibitor No Yes
irrespective of blood pressure (BP)
Aspirin to patients with ischaemic heart discase (IHD) Yes Yes
Aspirin in patients with peripheral vascular disease No Yes
Triglycerides (mmoL/L} <2.2 <1.7
Total cholesterol (mmolL/L) <6.5 <5.0
High density lipoprotein (HDL) -cholesterol (mmolL/L) >0.9 >1.1

This small study demonstrated that intensive multifactorial intervention in patients with type
2 DM and microalbuminuria slowed the progression of nephropathy, as well as progression
of retinopathy and autonomic neuropathy. This study was not designed to assess which
aspect of the multifactorial intervention resulted in the results seen, but highlighted the need
for intensive intervention in type 2 DM patients to see clinically relevant improvements in

diabetes control.

Various treatments have been investigated to determine whether pharmacological

intervention can slow the progression of nephropathy, in particular ACE inhibitors.'® 26!

Some of these studies concluded that the reduction in microalbuminuria seen with ACE
inhibitors could not be simply attributable to good BP control**™

findings of the UKPDS' concluded that “the sﬁggestion that ACE inhibitors have a specific

, while others, including the
renal protective effect in the treatment of type 2 DM is not supported”.
There was some controversy over the role of ACE inhibitors in slowing the progression of

nephropathy until 2000, when the Heart Outcomes Prevention Evaluation (HOPE) study
found that the ACE inhibitor ramipril provided nephroprotection.***® This benefit was
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independent of ramipril’s effect on BP and was determined in over 3000 people. The HOPE
study was a landmark study and solved the controversy surrounding ACE inhibition and DM.
The use of ACE inhibitors in DM patients is now considered standard therapy.”” ** The
HOPE study concluded that, “the treatment represents a vasculoprotective and renoprotective
effect for people with diabetes”.* Angiotensin receptor I (ARII) blockers have also been
shown to slow the progression of nephropathy in patients with type 2 DM.* % Like ACE

inhibitors, the renoprotective effect appears independent of the drugs ability to lower BP.

Management of patients with microalbuminuria and/or nephropathy must also focus on good
glycaemic control, good BP control, lowering of cholestero! levels where necessary and

cessation of smoking." %

1.1.1.2 Neuropathy _
The manifestations of neuropathy in DM are extensive. Abnormalities can be detected in

most patients who have had DM for five to ten years. Peripheral neuropathy can cause

sensory loss in the feet and legs resulting in the loss of protective sensation in the feet.!

Other symptoms include impotence, gastrointestinal dysfunction, lack of sweating in the feet,
resting tachycardia and a fall in SBP on standing. Good glycaemic control to slow the

progression of neuropathy is paramount.®

1.1.1.3 Retinopathy
Retinopathy is seen in about 15% of patients who have had DM for more than 15 years. In

the Australia and the United States of America (USA), DM is the leading cause of blindness.'
Microangiopathy affecting the retina develops over a number of years. Vision is not affected
by all retinopathies, but regular review is important for controlling the condition and
maintaining vision. All patients with diabetes should receive ophthalmologic examinations
at least annually.! Again good glycaemic control is the key to slowing the progression of

retinopathy.’

1.1.2 Macrovascular complications
Type 2 DM usually presents as part of a syndrome of metabolic abnormalities, which include
hyperglycaemia, central obesity, dyslipidaemia, hypercoagulation, hypertension and insulin

resistance.! Type 2 DM is associated with a two to three fold increased risk of cardiovascular
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morbidity and mortality and an increased risk of developing congestive heart failure.”*' The
relative risk of stroke in patients with diabetes is also increased 2 to 3 fold. Aggressive
antihypertensive therapy and routine anticoagulation therapy for atrial fibrillation may reduce
the risk of stroke.** In addition to stroke, treating hypertension in persons with DM reduces

other cardiovascular endpoints.*

Several potentially modifiable risk factors for coronary heart disease (CHD) in type 2 DM
patients have been identified.® The risk factors include hyperglycaemia, hypertension,
dyslipidaemia and smoking. Drug treatment options for hyperglycaemia, hypertension and
dyslipidaemia will be discussed in turn.

1.1.2.1 Hyperglycaemia
Dietary and lifestyle modification are the first line interventions in all type 2 DM patients

unless the patient is acutely unwell. It is usual to institute dietary management for the first
three months following diagnosis and then reassess blood glucose levels.! The nutritional
goals for people with DM are similar to those for a healthy diet in the non-diabetic population
with the aim of attaining and maintaining good contro! of blood glucose, lipids and BP. The
dietary modification in type 2 DM patients must involve weight reduction in those patients
who are overweight or obese. Type 2 DM patients should be encouraged to reduce the intake
of refined carbohydrate (sugars) and fats in favour of unrefined carbohydrates (for example
starch), so that the latter makes up at least half of the patient’s total energy intake.! A wide
variety of foods should be included in the diet, with particular emphasis on foods containing
a high proportion of dietary fibre. As well as being generally beneficial, dietary fibre may
retard the absorption rate of sugars in the diet, and aid in glycaemic control.* When dietary
management succeeds, the benefits are undisputed. Blood glucose, lipids and BP fall, and
life expectancy may be prolonged by three to four months for each kilogram lost during the

first year of treatment.* However, dietary compliance over long periods tends to be poor.*>

46

Lifestyle changes must include appropriate levels of exercise (minimum of 30 minutes three
times a week; ideally 30 minutes daily), minimisation of alcohol intake and cessation of
smoking.*” Most patients with type 2 DM have a reduced functional capacity for exercise

and a thorough physical assessment (with special reference to CHD) is recommended before
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the patient begins any exercise program. The exercise program should normally begin slowly
and the need for persistence should be emphasised.*’ However, permanent lifestyle changes

are difficult to achieve.** ¢

The American Diabetes Association (ADA) recommends that action should be taken in the
type 2 DM patient whose fasting plasma glucose (FPG) concentration exceeds 7.8 mmoL/L
and the HbA . value is more than 8%.% The target should be FPG < 6.7 mmol/L and HbA .
< 7%.% These targets may be achievable in the early stages of the disease but become more
difficult to achieve as the disease progresses. Drugs available to maintain glycaemic control
include metformin, sulphonylureas, acarbose, insulin, meglitinides and the

thiazolidinediones.

No study to date has determined the drug regimen of choice for type 2 DM.% %119 The main
translatable finding of the UKPDS is that intensive therapy of type 2 DM is beneficial.”” It is
also estimated that a two percent reduction of HbA;. over a four-year period would be
associated with significant decreases in proliferative retinopathy and sensory neuropathy in

patients with type 2 DM.’

1.1.2.1.1 Metformin

L1.2.1.1.1 Mechanism ' .
Metformin is a biguanide that may reduce glucose absorption from the intestine, increase -

uptake of glucose into the tissues from the blood, reduce liver production of glucose and
reduce insulin requirements for disposal of glucose. It has no effect on insulin secretion.”” !
Metformin can be used either as initial therapy, as add-on therapy when sulphonylurea alone
has failed and diet and exercise are no longer maintaining appropriate blood glucose levels,

9

or in combination with insulin therapy.* Metformin and sulphonylureas cause similar

reductions in FPG concentrations in patients with type 2 DM.*

1.1.2.1.1.2 Features of metformin and place in therapy
Metformin decreases appetite, can promote weight loss and has a beneficial effect on serum

lipids. Reductions in triglycerides in hypertriglyceridaemic individuals with type 2 DM can
be up to fifty percent. Total cholesterol levels often show a small decrease (up to ten
percent).”! Metformin does not usually induce hypoglycaemia because metformin has an

antihyperglycaemic action rather than the hypoglycaemic actions typical of sulphonylureas
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and insulin. Metformin is often be preferred as initial therapy in the obese patient because it

promotes weight loss.”> The features of metformin and its place in therapy can be seen in

Table 1.2.

Table 1.2: Metformin: features and place in therapy '> 1 4% %

Variable Comment

Type of therapy Monotherapy; combination therapy with a sulphonylurea or a
meglitinide; combination with insulin; combination with a
thiazolidinedione

Indications After failure of diet and exercise in type 2 DM, especially in

Tablet sizes

Dose range

Treatment schedule

Contraindications

Side effects

Bioavailability

Blood concentration

Blood half life
Metabolism
Elimination

Availability

overweight patients; after failure with sulphonylureas; combination
therapy with insulin; combination with a thiazolidinedione

500mg, 850mg and 1g

250mg — 3g in daily divided doses (maximal effect is seen at doses
of 2g daily)

Taken with meals; increase dose slowly; maximum dose 3g daily
Moderate to severe renal or hepatic disease; cardiac or respiratory
insufficiency; any hypoxic condition; severe infection; alcohol abuse;
history of lactic acidosis; pregnancy

Gastrointestinal symptoms and metallic taste; may impair absorption
of vitamin B12 and folic acid (rarely causes deficiency); hypothetical
risk of lactic acidosis with listed contraindications

50-60%

Maximal 1-2 hours after an oral dose; negligible binding to blood
proteins

1.5 — 4.9 hours

Not measurably metabolised

Ninety percent eliminated in the urine in twelve hours

Available on the Australian Pharmaceutical Benefits Scheme (PBS)54

Metformin has been shown to lower both FPG levels and HbA,; in moderately obese patients

with type 2 DM who were inadequately controlled by diet.® The primary failure rate for

metformin is reported to be 5-20% but this includes patients who discontinue the drug
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because of initial gastrointestinal side effects. Secondary failures are reported to be five to
ten percent per year, which is similar to sulphonylureas.* The data from UKPDS indicate
that metformin is as effective as insulin or sulphonylurea therapy in decreasing both FPG
levels and HbA ., without causing weight gain, hypoglycaemia or hyperinsulinaemia.56 The
UKPDS 34" showed that among overweight patients allocated intensive blood glucose
control, metformin showed a greater effect than sulphonylureas or insulin for any DM related
endpoint, all-cause mortality and stroke. Early addition of metformin in sulphonylurea
treated patients was associated with an increased risk for diabetes-related deaths and all-cause
mortality in over-weight and non-over-weight patients (both subsets of patients were
reviewed separately and together). The reason for this increased risk is currently unknown
and requires further study to clarify the place of metformin and sulphonylureas in the
treatment of type 2 DM. Overall, metformin does seem to be advantageous as a first-line
pharmacological therapy in diet-treated over-weight patients with type 2 DM. It can also be

used first-line in normal weight type 2 DM patients.'>

1.1.2.1.1.3 Side effects
Metformin is now the only blguamdc available for use in Australia and it has a ten fold lower

risk of lactic acidosis than its predecessor phenformin.”’ Metformin should be used with
caution in patients with any risk factors that may precipitate lactic acidosis, such as moderate

to severe renal failure'?, although evidence for this is mainly from case reports.

Diatrheoa is a common side effect of metformin and may limit its use.*’ This side effect can
be minimised by starting at a low dose (250mg to 500mg daily) and slowly titrating upwards
according to FPG results. Long-term therapy with metformin is associated with decreased
intestinal absorption of cyanocobalamin and folate, but anaemia has developed in few

patients.*

1.1.2.1.1.4 Potentially significant drug interactions
Renal clearance of metformin may be reduced by concurrent administration of cimetidine.*®

The proposed mechanism is competition between cimetidine and metformin for proximal
tubular secretion. If cimetidine is introduced to a patient on a stable dose of metformin, the

patient should monitor the blood glucose closely.
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1.1.2.1.2 Sulphonylureas

1.1.2.1.2.1 Mechanism
The mechanism of action of sulphonylureas is currently thought to be beta cell receptor

specific stimulation of insulin release from the pancreas, thereby increasing circulating levels
of insulin.™ 59_ There is evidence that insulin levels fall over the ensuing months or years
after commencing therapy, although the drugs often retain -their effectiveness as
hypoglycaemicé. Sulphonylureas may also have effects on reducing glucose production in
the liver and increasing glucose uptake by skeletal muscle cells,” although these effects are

relatively minor.

1.1.2.1.2.2 Place in therapy
The UKPDS 33® showed that intensive blood-glucose control by either sulphonylureas or

insulin substantially decreased the risk of microvascular complications, but not
macrovascular disease. An intensive blood-glucose control policy was associated with an
average HbA . of 7.0% over the duration of the study compared with 7.9% in conventionaily

managed patients.

Sulphonylureas are generally used in type 2 DM patients who do not respond to diet alone, do
not require insulin and are not obese.” Sulphonylureas are contraindicated in severe insulin
deficiency, pregnancy, in intercurrent illness, and in perioperative patients (because of their
prolonged hypoglycaemia). How long sulphonylureas remain effective cannot be predicted,
and patients must be reviewed regularly.* Approximately two thirds of patients who begin
therapy with a sulphonylurea respond, although depending on glycaemic targets, twenty
percent or more eventually require additional the:rapy.47 There are several identified causes
of secondary failure in patients receiving sulphonylureas. These include addition of drugs
causing hyperglycaemia, non-adherence to dietary requirements or drug therapy, stressors

(CHD, infection, surgery, thyrotoxicosis, trauma} and/or weight ,g,,rain.47

Currently there are four sulphonylureas listed on the PBS in Australia; glibenclamide,

gliclazide, glipizide and glimepiride (Table 1.3).>*
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Table 1.3: Characteristics of sulphonylureas currently listed on the Australian PBS*" ** 80

Agent Daily dose Tablet strength  Duration of  Half life
effect
Glibenclamide 5mg (elderly 2.5mg); max 2.5 and 5mg 20-29 hours 10 hours (longer
15mg ' in impaired renal
_ 'function)
Gliclazide 40-80mg; max 320mg 80mg - 10-15 hours 6-15 hours
(divided doses)
30-90mg daily (single 30mg MR* . 24 hours
dose)
Glipizide 2.5-5mg; max 40mg S5mg 14-16 hours 1-5 hours
(divided doses) ' |
Glimepiride 1-8mg daily (single dose}  1,2,3 and 4mg 24 hours 5 hours

*MR = modified release

1.1.2.1.2.3 Pharmacokinetics
Sulphonylureas are almost completely absorbed following oral administration. The rates of

absorption, biotransformation and duration of action differ for each compound. They are
metabolised by the liver and excreted predominately in the urine. Glibenclamide is a typical
long acting agent, which is excreted as metabolites in the bile and urine.®® Due to an
enhanced risk of accumulation, this drug should be avoided in patients with moderate to
severe renal disease in favour of an agent that is solely hepatically metabolised, such as

gliclazide.

1.1.2.1.2.4 Potentially significant drug and food interactions
Many drugs interact with sulphonylureas and may interfere with diabetes control.**

Important interactions include aspirin and sulphonamides. A study in which high dose
aspirin was introduced to glibenclamide thempy resulted in an increase in the free fraction of
glibenclamide and potential hypoglycaemia.®> Patients on low dose aspirin did not
experience this effect. Patients on stable sulphonylurea therapy should be counselled to take
paracetamol for pain, rather than aspirin as high dose aspirin may cause hypoglycemia. The
literature has varying reports concerning non-steroidal anti-inflammatory drugs (NSAID) and
sulphonylureas; the interaction is probably not of clinical significance at standard doses.”

Introduction of sulphonamides to stable sulphonylurea therapy can cause severe
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hypoglycaemia. This interaction is more significant with the longer acting

sulphonylureas. 63,64

Alcochol blocks gluconeogenesis and the surge in hepatic glucose output, that is crucial for
recovery from hypoglycaemia and may subsequently cause hypoglycaemia, in patients on
sulphonylureas. Average amounts of alcohol (<2 standard drinks per day for a male) should

not cause a problem, but consumption of large amounts of alcohol or binge drinking may |

precipitate hypoglycaemia.®!

There are case reports of patients developing hypoglycaemia with concurrent administration
of glibenclamide and ACE inhibitors.”® The proposed mechanism of action is increased
insulin mediated removal of glucose in skeletal muscle and tissues via a vasodilatory action
of ACE inhibitors. When patients on stable sulphonylurea therapy are commenced on an
ACE inhibitor they should be informed that sudden hypoglycaemia has been reported and that

they should monitor their blood glucose levels,

Concurrent administration of some antacids containing magnesium hydroxide may increase
the rate of absorption of some sulphonylureas.®® ¢’ Patients should be counselled to separate
administration of antacids and sulphonylureas by two hours to avoid potential

hypoglycaemia.

Rifampicin induces hepatic metabolizing enzymes and larger doses of some sulphonylureas
may be required to control blood glucose levels during concomitant thf:rapy.68 When the

rifampicin is ceased the doses must be reduced to prevent hypoglycaemia.

There any many other reported interactions in the literature between sulphonylureas and other
drugs but most have unproved clinical relevance. Introduction of a new drug to a patient on
stabilised sulphonylurea therapy warrants an increase in frequency of blood glucose

monitoring and appropriate counselling of the patient.

1.1.2.1.2.5 Side effects
The main side effects of sulphonylureas are nausea, epigastric fullness, heartburn,

hypoglycaemia, hyperinsulinaemia, weight gain and liver enzyme elevations. Sulphonylureas
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act via endogenous insulin and their main side effects of hypoglycaemia and weight gain are
generally predictable and dose related. Hypoglycaemia, although relatively uncommon, may
be severe and difficult to reverse.*’ Certain risk factors may predispose a patient to
hypoglycaemic episodes and these include increased age, renal dysfunction and decreased
energy intake.” Enhanced therapeutic monitoring may be warranted in patients with the

above risk factors.

 Skin rashes can occur with sulphdnylureas. Sulphonylureas are chemically related to
sulphonamides but do not share the same pharmacological adverse effect profile. Severe

hypersensitivity reactions (e.g. blood dyscrasias and Stevens Johnson syndrome) are rare.

1.1.2.1.3 Acarbose

Acarbose is an alpha-glucosidase enzyme inhibitor and can diminish postprandial bloed
glucose by delaying carbohydrate absorption from the smé.ll intestine.”® It is a useful addition
to other oral treatments for lowering blood glucose, especially if insulin may not be desired or
is inappropriate. Careful titration of the dose of acarbose is necessary to minimise side
effects. The starting dose should be 25mg taken at the beginning of each meal. The dose can
be increased every four to eight weeks, depending on response. Doses greater than 300mg

should not be required.’

There are significant compliance problems with acarbose due to the high incidence of
flatulence and diarrhoea and the necessity to take acarbose three times a day for maximum
benefit. A randomised double blind trial showed that acarbose significantly improved
glycaemic control over three years in patients with type 2 DM, irrespective of concomitant
therapy.”® In patients who continued to take acarbose for the full three years a reduction in
HbA |, of 0.5% was seen. This may be a clinically relevant reduction in HbA, as acarbose is
used in combination with other agents and may be added to avoid progression to insulin

therapy.
Acarbose alone does not cause hypoglycaemia but, when used in combination with a

sulphonylurea, hypoglycaemia may result. The hypoglycaemia caused by this combination

cannot be treated with oral carbohydrates because acarbose delays its absorption. Patients on
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acarbose should use glucose tablets, glucose liquid or glucagon injections for the treatment of

hypoglycaemia. ”'

Acarbose is listed on the Australian PBS for type 2 DM patients whose blood glucose
concentrations are inadequately controlled despite diet, exercise and maximal tolerated doses

of other oral anti-diabetic agents, and where insulin therapy is inappropriate.” 4

1.1.2.1.4 Thiazolidinediones

These drugs have been described as insulin sensitisers because they have been shown to
enhance glycaemic control, lower insulin levels and promote glucose utilisation in the tissues.
They do not cause hypoglycaemia, weight gain or lactic acidosis.”” The currently available
thiazolidinediones, or glitazones are pioglitazone and rosiglitazone, and these drugs have

been recently listed on the Australian PBS,**

About 40 cases of serious hepatic dysfunction were reported with the use of troglitazone,
including rarelly, severe hepatocellular damage, hepatic necrosis and hepatic failure.”
Among troglitazone patients who started treatment in 1998, the estimated risk of liver-related
death was approximately 1 in 100,000.” Troglitazone has subsequently been withdrawn
from the market. The level of liver dysfunction seen with troglitazone has not been
demonstrated with the newer glitazones, but vigilance is required. Liver function tests should
be performed regularly and the thiazolidinedione should be discontinued in the presence of

unexplained deterioration of liver function.”

1.1.2.1.5 Meglitinides

™ Repaglinide is short

Meglitinides, such as repaglinide act as prandial glucose regulators.
acting with a rapid onset of effect and should be taken shortly before a meal. It should not be
taken if the meal is missed. Long-term glycaemic control is similar to that seen with

5

sulphonylureas and the tolerability profile is also similar.”” Repaglinide is not listed on the -

Australian PBS and is rarely used in clinical practice in Australia.”*
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1.1.2.1.6 Insulin

Over the long natural history of type 2 DM, up to 30% of patients eventually fail to respond
to oral agents and require insulin.'” ®® The decision to start insulin is dependent on many
factors including age, complications, symptoms, concomitant diseases and overall life
expectancy. Increased hepatic output of glucose, especially at night, is the main determinant
of fasting hyperglycaemia in patients with typei 2 DM.*® The bedtime administration of an
intermediate acting insulin can be very beneficial as this may improve glycaemic control
| through only one injection a day. In some cases, patients who are failing oral therapy are
switched to a multiple-insulin injection regimen similar to that given to type 1 DM patients.76
Commonly, type 2 DM patients may be given twice daily subcutaneous injections of

premixed short and intermediate insulins.®

There is no standard dose of insulin and requirements depend on many factors such as diet,
weight, exercise levels, stress and illness.”’ Each patient’s needs must be determined
individuélly and may change on a day-to-day basis and over the course of the disease. A
typical daily dose might be in the order of 0.5-0.7units/kg/day split into 1-4 injections and
possibly 2 or 3 different types of insulin. Treatment schedules need to be reviewed regularly

and adjusted as necessary.”’

The results of UKPDS 33® showed that intensive blood glucose control whether by insulin or
oral therapy substantially decreased the risk of microvascular complications. Exogenous
insulin has been suggested as a potentially harmful treatment because in-vitro studies with
raised insulin concentrations induced atheroma.® The UKPDS? did not find any evidence of
this. Intensive blood glucose control does have some disadvantages in that the risk of

hypoglycaemia and weight gain is higher.
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1.1.2.1.7 Summary
A simple treatment algorithm for the management of type 2 DM can be seen in Figure 1.1.

Weight reduction
Dietary modification
Exercise

Assessment of glycaemic control
Home blood glucose monitoring
Glycosylated haemoglobin (3 monthly)

Drug therapy for type 2 DM
Re-inforce compliance
Commence metformin
(especially for obese type 2 DM patients)

Target glycosylated haemoglobin <7%

Add sulphonylurea

Consider further options
+/- referral to an endocrinologist

Acarbose Repaglinide Glitazones Insulin therapy

Figure 1.1: Management of type 2 DM®

1.1.2.2 Dyslipidaemia
Aggressive treatment of dyslipidaemia in DM is essential.’”® ’° Plasma cholesterol is an

independent risk factor for CHD and the risk is higher in people with DM than in the non-

! Determination of the lipid profile (total cholesterol, triglycerides, low

diabetic population.
density lipoprotein (LDL) and HDL-cholesterol} should form a part of the annual assessment
of the diabetic patient. Targets for patients with diabetes should include reaching a total
cholesterol of <4.0mmol/L, an LDL-cholesterol of <2.5mmol/L, an HDL-cholesterol of
>1.0mmol/L and triglycerides of <2.0mmol/L.*® Emphasis needs to be placed on weight
reduction, exercise and restriction of saturated fat, cholesterol, sugar, sodium chloride and

alcohol.
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The efficacy and tolerability of the 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibitors or statins, puts them as first-line therapy for hypercholesterolaemia.®
Simvastatin, pravastatin, fluvastatin and atorvastatin are currently available in Australia.>®

For patients who cannot tolerate statins or need combination therapy fibrates are a useful
alternative.®® Of the fibrates, gemfibrozil and fenofibrate are currently available in Australia.

Fenofibrate is only available via clinical trial.

A recent quantitative systemic review has also confirmed that fish oil supplementation
(containing omega-3 fatty acids) in type 2 DM lowers triglycerides.®’ The review did
emphasise that further research was needed into the use of fish oils in type 2 DM, however

they may provide a useful alternative or addition to DM patients with raised triglycerides.

1.1.2.3 Hypertension
The development of stroke and microvascular disease in patients with DM is related to

hypertension. Tight control of BP in hypertensive patients with type 2 DM substantially
reduced the cost of complications, increased the interval without complications, increased
survival, and had a cost effectiveness ratio that compared favourably with accepted healthcare

programs.’" *>* Hypertension in DM also responds well to weight loss and exercise.*

In UKPDS 38, tight control of BP reduced death caused by DM by 32%.* The Hypertension
in Diabetes Study was a multicentre, randomised, controlled trial embedded within the
UKPDS that was designed to determine whether tight BP control (less than 150/85 mmHg),
reduced morbidity and mortality in hypertensive patients with type 2 DM, compared to less
tight control. Of the 4297 patients recruited to UKPDS, 1544 (38%) had hypertension
(defined as a BP of > 160/90 mmHg or antihypertensive therapy) and, of these, 1148 were
eligible for the Hypertension in Diabetes Study. Recruitment ran over a four-year period.
Patients visited study clinics every three to four months and BP was measured and
adjustments to medications were made where necessary and appropriate. The median follow
up to the end of the trial was 8.4 years. Patients allocated to tight BP control compared with
less tight control had a 24% reduction in risk of developing any end point related to diabetes
(P=0.005). Tight BP control also resulted in a reduction of 44% for stroke, 56% for heart
fatlure and 37% for microvascular disease. UKPDS suggested the goal with BP reduction
could be as low as SBP <135 mmHg and DBP <85 mmHg. The UKPDS achieved a mean
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BP of 144/82 mmHg in the tight control group. The UKPDS concluded that “tight control of
BP achieves a clinically important reduction in the risks of deaths related to DM,
complications related to DM, progression of diabetic retinopathy, and deterioration in visual

. s 4
acuity”.

While it is clear that lowering BP is important in patients with diabetes, optimal treatment of
hypertension in DM continues to be controversial. The currently recommended goal in
clinical management is a BP of 135/85mmHg or lower.* 82. % Recently, the results of the
Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT) 86
concluded that thiazide diuretics were the preferred first-line treatment, in non-diabetic
patients. Subgroup analyses of comparative trials, including the ALLHAT trial, have
demonstrated no advantage of ACE inhibitors over thiazides in people with DM and no renal
disease.®” The results of the Second National Blood Pressure Study™ contradicted the results
of ALLHAT and concluded that treatment with ACE inhibitors ieads to better outcomes than

treatment with diuretics.

The controversies will continue to persist but it would appear that the data is leaning towards
the use of ACE inhibitors in DM patients, as first line anti-hypertensive therapy, especially in

light of their other proven benefits in DM patients.>*>% 5%

1.1.2.4 Summary
Addressing the complications of DM with appropriate lifestyle modification and

pharmacotherapy are essential components in reducing the morbidity and mortality associated
with type 2 DM. Optimal pharmacotherapy will continue to be reviewed and modified
according to the ongoing results of large-scale trials. It is also clear that multifactorial
interventions targeting lifestyle modification and appropriate pharmacotherapy are necessary
in DM. Different ethnic groups have differences in rates of complications and response to
pharmacotherapy.'* * Ethnic issues in the treatment of DM have not been widely addressed

in the Australian population.
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1.2. ETHNIC DIFFERENCES IN DIABETES MELLITUS

1.2.1 Background

There have been many studies which have demonstrated that different ethnic groups have
differences in the prevalence of DM, glycaemic control, and development of DM
complications,> "1 While the prevalence of DM in the Australian Aboriginal population
has been widely studied,'®® ' M#11% and is known to be much higher than the DM
prevalence in Australians of European decent, there have been few studies, reviewing the
prevalence of DM, levels of DM complications or treatment differences in individual non-

Aboriginal Australian ethnic groups.

The 1989-90 National Health Survey reviewed the prevalence of self-reported DM in an

!> The study documented the age-standardised prevalence of self reported

Australian context,
DM by country of birth and language spoken at home (Table 1.4). In comparison with people
born in Australia, Southern Europeans (SEs) had a higher incidence of DM. When English
was not the language spoken at home, DM prevalence was higher by 60%. The age and
gender trends seen in this survey were consistent with other Australian surveys'®® ', which

show a predominance of males and an increasing prevalence with age, until the late 70s.

Table 1.4: Age-standardised prevalence (%) of self-reported DM/high blood sugar levels in
Australia'"’

Males Females

Country of birth:

Australia 1.6 1.7
UK/Ireland 1.4 ' 1.8
Western Europe 1.0 0.7
Southern Europe 33 3.5
South-East Asia | 2.0 28
Language spoken at home:

English 1.7 1.9
Other 2.9 3.0

The Visual Impairment Project (VIP) followed over 4000 patients in Melbourne and rural
Victoria, in the mid 1990s and 83% participated in Melbourne and 91% in rural Victoria.'®*
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7 The mean age in this cross-sectional study was 58 years, with a self-reported prevalence

of DM in Melboumne of 5.2% and 4.9% in rural Victoria. This self-reported prevalence
figure is comparable to that seen in the Blue Mountains Eye Study.”® Participants in the VIP
study were classified into various ethnic groups on the basis of their report of their parents’
country of birth (Table 1.5).

DM prevalence, adjusted for age, sex and BMI was significantly higher among subjects with
Italian and Greek ethnicity compared with subjects of Anglo-Celt (AC) ethnicity. The
conclusion from the Visual Impairment Project was that people with self-reported DM in
Victoria in the mid 1990s, were more likely to be male, older, overweight and of
Mediterranean ethnicity. The ethnicity data were consistent with the 1989/90 National
Health Survey which found a higher prei/alence of self-reported DM across all ages among
SEs (3.4%) compared with people born in Australia (1.65%).'"

Table 1.5: Ethnicity data for the Visual Impairment Project (self-report) '

Ethnicity Diabetes No diabetes Odds ratio (OR)*
% in subgroup % in subgroup
n=239 n=4,478

AC 60 73.9 1

Italian 14.9 7.7 1.83

Greek 10.2 5.6 2.08

Other European 11.9 9.8 1.37

Other 3.0 3.0 1.77

*adjusted for age, sex, BMI and ethnicity

The 1989/90 National Health Survey'" and the Visual Impairment Project'*? are the only two
Australian studies that have reviewed prevalence of DM in ethnic groups in Australia and
both agree that SE ethnicity may be a risk factor for the development of DM, Further
investigation into whether this has an impact on development of DM complications or alters

treatment requires investigation.

There have been a number of studies that have reviewed ethnic differences in the prevalence,

development of DM complications and differences in treatment in various ethnic groups in
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the UK > 118120 Understandably none have reviewed SEs in comparison to ACs. The main
UK studies have compared white Caucasians (predominantly ACs) with people of Asian
descent living in the UK. White Caucasians in the UK in the 1990s were reported to have a
prevalence of DM of around 4%, which is similar to the non-aboriginal population in
Australia. People of Asian descent living in the UK appear to have one of the highest DM
prevalence rates in the world.** "' '™ Unfortunately, the UK data do not add to the small
amount of Australian evidence that suggests SE ethnicity may be a risk factor for the

development of DM.

The UKPDS gave the first detailed prospective evaluation of the relationship between self-
reported ethnicity and parameters such as BP, lipids, FPG and HbA,..”' Other studies have
assessed cross-sectional data of newly diagnosed patients or patients with a longer duration of
DM and found ethnic differences in vascular risk factors.'""'¥ The UKPDS was the first

prospective review of these data.'**!

The UKPDS reviewed three ethnic groups, white Caucasians {predominantly ACs), Indian
Asians and Afro-Caribbean living in the UK and concluded that;
1. There are imiaortant differences in body weight, lipids and BP, but not glycaemic
control during the first nine years of type 2 DM between ethnic groups, but that
2. Glucose lowering treatment can be used without reference to ethnicity in this cohort. 14
These data highlight important ethnic differences in ethnic groups in the UK, but there were

no data that reviews clinical and treatment differences in an Australian context.

1.2.2 Summary
The clinical characteristics of various ethnic groups in Australia needs to be studied, so that

this information can be used to subsequently determine if treatment approaches in DM need

to be modified for different ethnic groups.
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1.3. PHARMACEUTICAL CARE

1.3.1 Background

Drug related problems are common, contribute significantly to health care costs, and are
caused by factors including inappropriate prescribing, inappropriate delivery, inappropriate

® The process of

patient behaviour, patient idiosyncrasy and inappropriate moniton'ng.12
choosing, prescribing and subsequently monitoring the most suitable drug for individual
patients is becoming increasingly complex, due in part to the wide variety of drug treatments
available, the aging population with multiple co-morbidities and the necessity for the patient
to be actively involved in the decision making process.'””” The causes of drug related
problems are multifactorial, but may also be categorised under'”:

1. indication (e.g. unnecessary therapy)

2. effectiveness (e.g. inappropriate drug)

3. safety (e.g. adverse drug reactions)

4. compliance (e.g. poor knowledge or inappropriate patient behaviour) and

5. untreated indication (e.g. need for additional therapy).

Pharmaceutical Care (PC) aims to address all these issues by creating an environment of

cooperation between patients and health care professionals (HCPs).

The PC model was established to provide a framework by which dnig use could be improved
to enhance patients’ clinical and HRQOL outcomes. This can be achieved by a focus on
active understanding and involvement of the patient in PC plans developed by a pharmacist

in close partnership with the patients’ physician and other HCPs.'*

Pharmacy practice has evolved from the traditional pharmacists’ roles in pharmaceutical
supply to now include a strong emphasis on direct patient care at all levels of health-care
service from the primary care setting to tertiary institutions. The expansion of clinical
pharmacy in the 1960s, 70s and 80s has now culminated in the concept of PC which can be
practised by all pharmacists as a patient-focused activity aimed at addressing drug

misadventure and optimising therapeutic outcomes.'?*'>2

Studies of the impact of pharmaceutical services demonstrate that pharmacists can improve

the cost effectiveness of drug delivery, through face-to-face interventions, prescribing

protocols, formulary compliance, drug use evaluation, therapeutic drug monitoring services,
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drug administration and drug management.'”® '** 1** Reports of the pharmacists’ role in an
ambulatory care setting have generally shown improvement in compliance, patient
knowledge and other relevant clinical outcomes, such as international normalised ratio (INR),
BP, lipids or serum drug concentration.'**'** These services, which normally include active
participation of pharmacists in decisions of drug treatment regimens, are well accepted by
medical and allied health staff, and have been established in the traditional clinical pharmacy
role and describe a service which, may be a part of the PC process, but may not include all

nine steps as described by Hepler and Strand. 149

The PC process involves'® 4% 130

1. Developing a pharmacist-patient relationship

Collecting, analysing and interpreting relevant information
Listing and ranking drug related problems

Establishing pharmacotherapeutic outcomes with the patient
Determining feasible pharmacotherapeutic altematives
Selecting the best pharmacotherapeutic solution

Designing a therapeutic monitoring plan

Implementing the individual regimen and monitoring plan

A A o

Follow-up.

The practical aspects of PC that need to be recognised from these steps is that it is a drug
related service provided directly to the patient using a team approach. Traditional clinical
pharmacy programs have been delivering this care approach for many years. However the
key points that may have been over-looked in traditional clinical pharmacy programs are that
it should produce definite clinical and HRQOL outcomes that are clearly established with the
patient and that the pharmacist must assume personal responsibility for the outcomes.”! It
then becomes clear that establishing and monitoring the pharmacotherapeutic outcomes is the

area that changes a program from a traditional clinical pharmacy program to a PC program.

There are meiny different models of pharmacy practice around the world, due to differing
cultural, financial and organisational features of health-care systems and differing patient
populations. Many articles have been written on the definition of PC and the importance of

developing good models of PC.!26 128 13% 149159 pC models have also been described in a
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variety of settings, such as hospices and tertiary referral centres.*” 140 136 160 Thege

descriptive papers are useful for helping other HCPs to establish new services or upgrade
existing services but the PC literature is lacking in large well-designed studies focusing on

- clinically relevant outcomes.

It has been highlighted in the literature that the quality of PC research needs to be improved,
especially with respect to evaluating clinically relevant outcomes.'” % Studies have
included analysis of drug-related problems, or pharmaceutical care issues, drug-related
hospital admission, drug costs and even HRQOL but many fail to follow all the appropriate

clinically relevant outcomes, for example BP, respiratory function, or glycaemic control. ">

146, 147, 158, 160, 170-175 1y addition many PC studies involve only small patient numbers"™® '**

1 - . R
60, 170, 171, 173, 174, 176-180 or are not randomised controlled tnals.]36‘ 158, 160, 170, 176, 181

Some studies have followed clinical cutcomes measures. 2132 143 144 17718 3¢ these papers,
only seven met all the criteria for quality PC research. 129-132, 143, 144, 182 The vital parameters
for good quality research are'?’,
1. Sufficiently large patient numbers
2. Randomised controlled trials and

3. Following relevant clinically important outcomes.

Despite these problems, it is clear that PC has as its core, the detection, prevention and
solution of drug-related problems in a measurable form so that outcomes of care can be easily
measured and reviewed and patient care is improved. Attention needs to be paid to designing
PC research to include clinical outcome measurements as it is not appropriate to simply
report on improving drug-related problems or pharmaceutical care issues, without proving

that addressing these problems and issues is clinically relevant.'?” 168, 183

1.3.2 Pharmaceutical Care in patients with diabetes

The need for intensive DM management is the subject of discussion and debate' - 18619

and
it is clear that intervention programs to improve DM care and outcomes are important.s’ 13, 18,
25,103, 191, 192 BM care is a major component of the health service and patients with DM
account for 5-6% of inpatient consultant episodes and outpatient attendances and on average

they stay in hospital over 50% longer.'””* A study in the USA determined that total
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pharmacy costs were three fold higher for patients with diabetes compared with non-diabetic
patients.'® Evans and colleagues™’ found that DM patients were 1.7 times more likely to be
dispensed a drug item than people without DM. Projecting these results, it was estimated that
nearly 8% of the UK drug budget was accounted for by patients with diabetes (90% of this
figure by patients with type 2 DM). This high use of resources provides a rational basis for
good PC in these patients.

Studies have shown that intensive multifactorial intervention in patients with type 2 DM and
microalbuminuria slows progression of retinopathy and autonomic neuropathy and reduces
the risk of cardiovascular events by about 50% (Chapter 1; Section 1.1).**'*" One study
involved intensive intervention by the doctor, nurse and dietician addressing exerciéc, diet,
other risk factors such as smoking and pharmacological n‘mmageme:nt.198 The addition of a
pharmacist to provide PC was not undertaken in this study. Pharmacists are in an ideal
position to undertake multifactorial interventions. The interventions by Gaede® ' were
provided through a specialist diabetes clinic with a high intensity intervention and was highly
successful. Pharmacists may be able to provide this multifactorial intervention in the
community setting as they are a readily accessible member of the health-care team and can
establish a PC plan with patients and provide follow-up on a regular basis as part of their

role.!?

PC as part of community pharmacy services for diseases such as DM can be
considered disease state management (DSM), due to the chronic nature of the disease. A
recent study of a DSM program that involved adherence support and compliance checks,
checks of medication history and medication review, review of glycaemic control and

lifestyle information, reported positive benefits for the patients.'

The Pharmacy Guild of Australia has also recognised the need to address diabetes care issues
and commissioned the Pharmacy Diabetes Care program in 2002.'” The project has two key
elements, case detection for undiagnosed diabetes and support via community pharmacists
for patients with diabetes via medication advice, home medication reviews and general
support to help patients’ manage and monitor their diabetes. This comprehensive program

will be completed in 2004,

The home medication review (HMR) program, previously known as domiciliary medication

200

management reviews (DMMRs)™ is a service that exists to review all aspects of medication
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use in the patient’s home environment and requires a referral to an accredited pharmacist
from a general practitioner. An accredited pharmacist reviews all aspects of the patient’s
medication in the patient’s home, reports to the general practitioner and the general
practitioner subsequently writes a medication management plan that is agreed to with the
patient. The medication management plan is designed to be an active document to facilitate

ongoing review and communication between the patient, general practitioner and pharmacist.

HMRs are now an accepted part of the phalmacists’ role in Australia and are an ideal forum
for PC to occur in the community, using established frameworks of communication between
the general practitioner, the pharmacist, the patient, and other HCPs.* However, there are
limitations as community pharmacies are currently under resourced in staff (and subsequently
time) and there is a lack of qualified staff to deliver HMRs. There is also a perception in
some pharmacies that HMRs are a time consuming expensive waste of money.>”
Subsequently, uptake of the HMR program has not been as high as originally projected.®
As PC for diabetes patients is a time consuming process due to the chronic nature of the

disease and the multiple co-morbidities associated with diabetes, these issues will need to be

fully addressed so that diabetes care can be successfully incorporated into the HMR program.

There have been a number of reports in the literature reviewing the effectiveness of
pharmacist involvement in the diabetes healthcare team or commenting on pharmacist
involvement in such teams,'7%7% 176 179, 181, 183, 184, 204207 pfany of the studies in the literature
involvihg pharmacists

1. are not well designed, as they are not randomised controlled trials'’™ '"" 176, 177, 181

170, 171, 173, 174, 176, 177, 179

2. involve small patient numbers and/or

3. do not monitor all clinically relevant patient outcomes. 170, 171, 173, 174

Before PC was defined, Sczupak and Conrad studied the effect of patient—oriented
pharmaceutical services on the treatment outcomes of ambulatory patients with diabetes.'”
This randomised controlled trial had a small sample size (n=40) and only female patients
were recruited and 95% of patients had type 2 DM. The mean duration of diabetes was
approximately 15 years and the majority of patients were on insulin therapy (93%). The
intervention comprised most of the elements of PC', but it was not made clear whether_

treatment goals were established and subsequently reviewed with the patient. Some clinical
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parameters, such as urine glucose and postprandial blood glucose levels improved over the
12-month period of the intervention. Actual data were not provided, but the differences were
quoted as statistically significant. - In contrast, the clinically important and relevant outcome
of improvement in FPG did not show a significant improvement over the study period, but no
data were provided. Patient admissions to hospital were significantly lower in the
intervention group. Other important outcomes such as HRQOL and cost were not addressed.
This was the first study where the addition of a pharmacist to the diabetes health-care team

demonstrated clinically relevant improvements in some outcome measures.

Hawkins et el'® published the only study in diabetic and hypertensive patients that has
compared the services offered by pharmacists to the same services offered by a physician.
The pharmacist intervention group showed a slight increase in scheduled service utilisation,
but no decrease in non-scheduled service utilisation (e.g., emergency department visits and

> Clinical

hospitalisation) and there were no differences in clinical outcome measures.'®
outcomes measures included FPG and BP measurements and future studies would need to
add other clinical outcomes measures such as lipid levelé, BMI and microalbuminuria to
ascertain the clinical value of such a program. This study was completed prior to PC being
defined, but reviewed traditional clinical pharmacy practice. As the pharmacist had the same
impact as the physician, the pharmacy resource may be better utilised in a community setting,
where physicians may be less accessible. Community pharmacists could establish a program

such as this as the most accessible member of the health-care team in the community and via

domicillary visits which have become an accepted part of pharmacy practice in Australia.”*

Huff and colleagues™ described a pharmacist-managed diabetes education service in three
ambulatory care centres, established in the early 1980s. Comprehensive diabetes education
was provided to the patient and short and medium term treatment goals were established and
the patient was subsequently reviewed by a physician’s assistant. This paper was descriptive
and the group did not carry out a randomised controlled trial to establish the outcomes of the
program; it merely emphasised that a pharmacist should become involved in diabetes

education as they may be the most accessible health care professional in the community.

A study by Jaber and colleagues' ™ ** described a PC intervention in a group of African-

American patients attending a tertiary referral outpatient clinic. This study was a randomised
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controlled trial and eligible patients were randomised to either a pharmacist intervention or

control group and followed over a four-month period.

Patients in the intervention group received diabetes education, medication counselling,
instructions on dietary regulation, exercise, home blood glucose monitoring, and evaluation
and adjustment of their hypoglycaemic regimen. Patients in the control group continued to
receive standard medical care provided by their physicians. The primary outcome measures
included FPG and HbA;,. Secondary outcomes endpoints included BP, serum creatinine,
creatinine clearance and the lipid profile. HRQOL assessments were performed in both
groups at baseline and at the end of the study. Thirty-nine patients (17 intervention and 22
control) completed the study. Significant improvements in HbAlg (P=0.003) and FPG
(£=0.015) were achieved in the intervention group. HbA; levels fell from 11.5+29t0 92+
2.1% in the intervention group and from 12.2 + 3.5 to 12.1 £ 3.7% in the control group.
Significant differences in the final HbA,; (P=0.003) and FPG (P=0.022) concentrations were

noted between the groups.

These patients were in the poorly controlled diabetic category at recruitment and also at the
completion of the study, even though there was some improvement in the intervention group.
Factors that may have resulted in these high HbA . levels were not explained in the report,
however ethnicity may have been a factor. No significant changes in BP, lipid profile, renal

function parameters, weight or HRQOL measures were noted within or between groups.

Overall this study had limitations because the small cohort had very high HbA,. levels at
recruitment. The relevance of this paper, which is cited as a landmark study, is questionable,
because the patient group was not typical of community-based DM patients in developed
countries. Patients in the UK and Australia, rarely report such high HbA,; levels.
Furthermore, it is notable that the follow-up to this studyzo'9 involving only 14 intervention
patients for between two and nine months, showed that the post study HbA,. levels were
significantly higher than at study exit, demonstrating that the intervention did not result in
any long term changes. It does highlight that different ethnic groups had different levels of

glycaemic control and this has been recognised in the Afro-American population.m’ A

also emphasizes that ethnicity specific PC programs may be important.m’ 145, 212, 213

47



170 described a pharmacist run diabetes education program (n=88). This study did not

Baran
include a control group, which is a major limitation, but it raised some interesting points.
The pharmacists recorded patient goals, drug-and disease related adverse events, pharmacist
initiated treatment interventions, patients’ mastery of diabetes management skills, laboratory
and physical values, patients’ visits to the physician, hospital, and emergency department as
well as HRQOIL. Goals were established and reviewed with each patient and interventions
were discussed and reviewed with the physician. Some outcomes were reported, including
HRQOL, changes in visits to physicians and the emergency department, but clinically
relevant parameters such as HbA,;, FPG were not reported. As pharmacists may be the most
accessible member of the health care team, diabetes education services such as this could be
run by the community pharmacist and through domiciliary pharmacy services. The study

once again highlights poor PC research due to the design, the small patiént numbers and the

lack of clinically relevant outcome measures.

Kelly and Rogers'”” reported on a pharmacist-managed diabetes service where the pharmacist
provided a one-on-one assessment of 44 patients with HbA . levels of >8% on study entry.
Assessment and intervention included dosage adjustments of medications, diabetes self-
management training, continuing education and periodic assessment of treatment goals. At
the end of the 7-month intervention period mean HbA;. was significantly lower in the
intervention group, compared with historical controls (7.5% versus 8.5%). In addition a
greater proportion of patients in the intervention group had niean HbA,, levels of <7%.
Other outcomes measures including BP, cholesterol levels and smoking cessation did not
improve over the six-month study period. Although this was not a randomised controlled

trial most clinically relevant outcome measures were followed in the study.

Recently, a retrospective analysis of a physician-pharmacist collaborative drug therapy
management diabetes clinic was reported, involving 87 cases in the intervention group and 85 |
control patients.'®* Patients were seen at approximately three-month intervals and followed
for 30 months. This involved a total of 864 clinic visits for the cases and 712 visits for the
control group. Patients in the intervention group, which in addition to standard physician
care were reviewed by a clinical pharmacist, were 5 times more likely to achieve HbA|,
levels <7% at the completion of the study, which has potential clinical and economic

benefits. It should be noted that HbA,, levels at baseline for the cases was lower than the
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controls (8.2 £ 1.9% vs 9.5 £ 2.2; P=0.014). Another disadvantage of the study was that
other endpoints such as BP and lipids were not evaluated, but the study provided some
evidence of the benefit of including a clinical pharmacist in drug therapy management of
DM. This study is the most comprehensive retrospective study to date, demonstrating the

benefit of clinical pharmacist involvement in the diabetes team.

The Asheville project'®’ was not a randomised controlled trial but did attempt to monitor
clinically relevant outcomes measures (glycaemic control and lipid levels) in DM patients.
The study reviewed a PC program implemented. in community pharmacies after the
pharmacist completed a diabetes certificate program. The project followed patients for up to
5 years and found that patients maintained their improvement in glycaemic control over this
period. It is notable that 187 patients were enrolled and only 11 remained in the follow-up

cohort after 5 years which limits the relevance of the data.

1.3.3 Summary
The current studies of PC in patients with diabetes do not provide conclusive evidence of the

benefit of PC either due to'" 1" 176 177. 179, poor study design; small patient numbets and/or
poor selection of outcome measures, including the selection of non-clinically relevant
outcome measures.

134 does provide some low quality evidence

The retrospective study by Irons and colleagues
that a clinical pharmacist may be of benefit in the diabetes team. A detailed search of the
literature has failed to identify any randomised controlled trials of PC in community based
patients with diabetes in an Australian population. Differences in culture, ethnicity, structure
of the health care system and the availability and use of private health insurance ensures that
Australian patients needs will indeed be different to that of patients from the UK and the
USA.'® The acceptability of a PC plan, or education based on a PC plan will differ
according to cultural and ethnic differences and these differences must be taken into account
when designing or reporting on PC projects.’*® Tt is also clear that diabetes care needs to be

103, 214, 215 and that the impact of the provision of PC in the

improved in the Australian setting
Australian context to improve this care requires investigation. PC also provides the
framework to integrate and review full medication histories and monitor all aspects of

pharmacotherapy including monitoring requirements of complementary medicines.
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1.4. COMPLEMENTARY MEDICINES

1.4.1 Background

Complementary medicines (CMs) are being used by an increasing number of patients who
typically do not advise their HCPs of concomitant use.2'*222 CMs can be defined as any non-
prescription medicine, including nutritional supplements or herbal preparations purchased
from a supermarket, health store, over-the-counter from a pharmacy, from a naturopath,
homeopath or herbalist, by mail order, over the internet, or grown at home. CMs can be
classified as nutritional supplements (for example vitamins, minerals, shark cartilage and
amino acids), botanical supplements (for example Saw Palmetto, Xiaoke tea and St Johns
Wort), and homeopathic medicines. - For the purposes of this thesis, complementary therapies
involving the using of medicines either orally, rectally, topically or by inhalation will be
referred to as CMs and the use of complementary medicine practitioners will be referred to as

Complementary and Alternative Medicine (CAM).

It is evident from pharmacy and supermarket shelves and the increasing number of health
shops, that CMs are widely available in the community.””® It has been established that

224326 CMs range from

Australians spend more than $1.2 billion on CMs annually.
Government registered products in pharmacies and health food shops to completely
uncontrolled herbal products produced in house by Chinese herbalists, homeopaths and

naturopaths.227'23°

CMs are sold as teas, foods, food supplements or in liquid, capsule, suppository, inhalation or
tablet form. Many are not sold as drugs and require no proof of efficacy or warnings about
side effects. The potency of these products can vary enormously and great differences in the
presence of active substances have been found, depending on where the herbs were grown,
how long they were allowed to stand and the soil and climatic conditions in the region where
they were grown.”'® Contamination, mislabelling and misidentification of these products, can

also be a problem.?'¢

Many patients are not aware of what they are taking, especially products purchased from
homeopaths, naturopaths or Chinese herbalists as the ingredients are not listed on the bottle,
as required by law with conventional medicines.”?® %! For example, patients who consumed

the traditional Chinese medicine (TCM) Chuifong Toukuwan, developed serious side effects
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including bone marrow depression, hypertension, arrythmias, and abnormal bleeding.”** This
product was purchased by mail order for the treatment of arthritis and subsequent analysis of

the TCM revealed the presence of prednisolone, indomethacin and lead. >

Angell and Kassirer™" state that
“there cannot be two kinds of medicine — conventional and alternative. There is only
medicine that has been adequately tested and medicine that has not, medicine that
works and medicines that may or may not work. Alternative therapies should be
subject to scientific testing no less rigorous than that required for conventional
treatments”.

One of the myths that CAM encourages at the consumer level is that natural remedies are

scen as somchow being simultaneously more potent and less toxic than conventional

medicine.?*°

The degree of awareness of paticnts use of CMs varies enormously. Some community
pharmacists in Australia now incorporate naturopath and iridologist consulting rooms in their
pharmacies and carry an enormous range of these products. Other pharmacists may only
carry a small range of mostly vitamins, minerals and common CMs, such as garlic capsules.
Awareness amongst general practitioners ranges from those who warn patients not to use

CMs, to those who integrate it into their practice.”’

Some general practitioners have
completed naturopathy courses, prescribe TCMs or practice acupunture in their consulting
rooms. Integrative medicine is a term sometimes used to describe general practitioners,
pharmacists or other HCPs who incorportate complementary medicine into their practice.?'33
Because of this wide spectrum amongst HCPs, there is a need for these professionals to
compile full medication histories, review drug-CM and disease-CM interactions and report
any suspected adverse reactions. PC provides the framework to integrate and review full

medication histories and monitor all aspects of treatment including monitoring requirements

of CMs.

1.4.2 Definition
There is no satisfactory definition of CMs or CAM and no appropriate name for this group of

therapies that involve a wide range of heterogencous practices.”®® Some of the names given

to these practices include complementary, alternative, complementary and alternative
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medicines or CAMs, integrative, herbal medicines, and natural therapies. Angell and
Kassirer, consider that “what sets alternative medicine apart the most, is that it has not been

scientifically tested and its advocates largely deny the need for such testing”.*

Eisenberg and (:Onlleagues234 defined CAM as “medical interventions not widely taught at
USA medical schools or generally available at USA hospitals”. However, over the last few
years, many complementary practices have found their way into the medical mainstream.
Some medical schools teach CAM and some hospitals offer it. Sir Charles Gardner Hospital
oncology clinic in Western Australia has recently opened a facility offering many CAMs to
cancer patients. Some health insurance funds in Australia now offer rebates for CAMs, such

as chiropractic therapy.

The Therapeutic Goods Administration (TGA) in Australia defined CMs as traditional or
alternative medicines which include vitamin, mineral, herbal, aromatherapy, and

homeopathic products and allows CMs to be listed or registered.”*’

1.4.3 Regulation
Conventional medicines require comprehensive evidence of safety and efficacy by the TGA

in Australia. CMs are either listed or registered by the TGA. Listed CMs are usually
considered to be relatively benign, so the regulations allow for sponsors to self-assess their
products and the TGA assesses for quality and safety but not efficacy. Registered CMs
require cbmprehensive safety, quality and efficacy data. Many CM products remain in the
listed category. Products that are made in-house like TCM and homeopathic remedies,

usually escape regulation.

The Commonwealth Government of Australian via the TGA has recognised the growing use
of CMs and established the Office of Complementary Medicines (OCM) in 1999. Under this
umbrella the Complementary Medicines Evaluation Committee (CMEC) exists as a statutory

committee with additional expertise on complementary healthcare products.**®

The OCM was established to®**;
1. Provide a government focus for the regulation of CMs and

2. Toincrease the transparency of CMs regulation.
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The key considerations for review by the OCM included®*:

1. Ensuring a level of regulation commensurate with the “low-risk’ nature of most CMs

2. Improving market access for new products whilst maintaining public safety and health

3. Enabling involvement of the CM industry in providing expert advice to government
on regulatory policies for CMs

4. Enhancing post-market vigilance, with one reform being the strengthening of the
adverse drug reaction reporting system to provide easier access for the complementary
healthcare sector

5. Substantiation of therapeutic claims

6. Reviewing advertising regulations to ensure they reflect current and future needs as
well as community expectations and

7. Recognising that these products are often developed with an emphasis on health and

wellness rather than disease.

The OCM regard CMs as “low-risk™ as defined in their first key considerations for review.
While many CMs are “low-risk”, there are a large number of existing adverse CM reaction
reports, drug-CM interactions, CM-disease interactions and even fatalities reported in the
literature, leaving no doubt that CMs contain pharmacologically active substances.””** The
largely uncontrolled and unmonitored use of these substancés, often taken without the
knowledge of a HCP, and in many instances taken with prescribed and over the counter
drugs, creates the potential for dangero.us situations.”** For example, three cases of heart
transplant rejection have been attributed to the interaction between St John’s Wort and

cylcosporin.®*

In addition, consumers also have a right to scientifically based therapies that do not make
false claims. It is as important to prevent harm as to ensure the consumer receives a
legitimate health product. Consumers sometimes believe that CM products are natural and
therefore “low-risk”, and may not be alert to potential drug-CM or disease CM interactions or

adverse reactions to the CM.>"
The fourth recommendation of the OCM identified that adverse drug reaction reporting needs

to be improved for CMs. CAM practitioners, HCPs and the general public need to have

available a simple way to report adverse reactions to CMs and the reports that are submitted
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need to be readily accessible.”*® Pharmacists are trained in the detection, recording and
prevention of adverse drug reactions and have access to the patients’ full medication history

and could play an active role in addressing this issue.

The last key review point of the OCM, stated that it needs to be recognised that “CMs are
often developed with an emphasis on health and wellness rather than disease”.** While this
may be true in many instances, the use of CMs to treat AIDS, cancer (both in adults and
children), diabetes, arthritis and other diseases is well reported in the literature and needs to
be taken into consideration.”*** Use for specific diseases, when the patient is more than
likely to be receiving other treatments or be on prescription medications potentially put the

patient at risk of drug-CM and CM-disease interactions.

The Australian Expert Committee on Complementary Medicines in the Health System
reported to the Commonwealth Governement in September 2003.2*" This committee was
established to reassure the public after 1600 CMs were recalled as a result of the failure of
one medicine manufacturer, Pan Pharmaceuticals Limited to maintain appropriate
manufacturing and quality-control standards. The report re-emphasised the recommendations
of the OCM but also called for increased regulation of CAM practitioners, in addition to
higher standards of education and training for all those involved prescribing and supplying
CMs and increased funding for research into CMs.

The Pharmaceutical Society of Australia (PSA) issued a position statement on CMs in 1997
which concurs with many of the recommendations of the OCM.*** The PSA is currently

reviewing the Expert Committee on Complementary Medicines in the Health System report.

The Australian Medical Association (AMA) issued a position statement 6n CMs in February
2002.* Overall, the AMA concurred that it was important that patients inform their general
practitioner of CMs they were using and that that general practitioners should specifically ask
patients about their use of CMs. The AMA also called for more research into CMs, so that
their efficacy could be assessed from an evidence base. The AMA further stated that CMs
should meet the same standards of safety and quality as conventional medicines and that
labelling and advertising of CMs must be based on appropriate levels of evidence of efficacy.

Dr Roberta Chow (an AMA representative on the CMEC)*>, stated that “the medical
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profession must take the area of complementary medicines more seriously, recognising the
potential importance of side-effects and interactions, irrespective of the current levels of
evidence for efficacy. At a research and a clinical level this represents a new and challenging
area of medicine which we must actively address as a profession.” Indeed as recently as May
2003, the AMA stated in a press release that “consideration should also be given to restricting
the sale of complementary drugs and herbal remedies to pharmacies. By doing this the
consumer will have ready access to quality information on ingredients and any potential side
effects or interactions with their prescription medication”.>*® If pharmacists were to become
the sole custodians of CMs several issues would need rto be addressed including the review of
undergraduate and postgraduate training of pharmacists with respect to CMs to ensure that
pharmacists do provide “quality information on ingredients and any potential side effects or

interactions with their prescription medication”. >

1.4.3 Classification
It is difficult to assess usage surveys and CM/CAM literature because of the lack of a

standardised classification system. Indeed there is no universally satisfactory classification
published in the literature for CMs as such, however various countries have attempted to
broadly group various CMs and CAMs. " The TGA in Australia has broadly classified
CMs (Table 1.6). '
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Table 1.6: TGA classification of CMs?®

Item Ingredient

1 An amino acid

2 Charcoal

3 A choline salt

4 An essential oil

5 Plant or herbal material (or a synthetically produced substitute for material of that

kind), including plant fibres, enzymes, algae, fungi, cellulose and derivatives of
cellulose and chlorophyll

6 A homeopathic preparation

7 A microorganism, whole or extracted, except a vaccine

8 A mineral including mineral salt and a naturally occurring mineral

9 A mucopolysaccharide

10 Non-human animal material (or a synthetically prbduced substitute for material of

that kind) including dried material, bone and cartilage, fats and oils and other extracts
or concentrates

11 A lipid, including an essential fatty acid or phospholipid

12 A substance produced by or obtained from bcés, including royal jelly, bee pollen and
propolis

13 A sugar, polysaccharide or carbohydrate

14 A vitamin or provitamin |

1.4.4 Adverse reactions to CMs

Known, unknown or potential drug-CM and disease-CM interactions exist.”!

There are few
blinded or controlled trials in the literature to provide objective evidence of the efficacy or
safety of the CMs that are widely available, however the number of rigorous trials is
increasing. 2% Because of under-reporting and a lack of a formalised system which would
make it easy for consumers and HCPs to report adverse reactions to CMs, present knowledge
is limited. There is a need for general practitioners and pharmacists to raise their awareness
of CMs and to report any suspected adverse effects of these products.*® Advising patients to
tell their HCPs that they are taking CMs, can allow ménitoring for adverse effects. The
largely uncontrolled and unmonitored use of these substances creates the potential for many

dangerous situations.>*

56



Certain users of CMs are at high risk of toxicity. These include those consuming large
amounts or a great variety of CMs, the very young, the elderly, the sick, the malnourished or
undernourished and those on long term medication or on multiple other medications,

including prescription medicines, thus putting DM patients in the high-risk category.”®" 268

Patients need clear education about the fact that CMs are pharmacologically active substances
and may interfere with their disease state or other drugs they may be taking, either in a
positive or a negative way. Pharmacists and general practitioners need to ask patients for
information about the CMs they may be taking and then educate the patient about them in an
objective fashion. Patients should not be made to feel that their use is somehow wrong, or
they may continue to consume them without the HCPs knowledge. Patients need to be
encouraged to bring in formulations that they are using, so that their labelling and ingredients
can be reviewed. This will allow discussion on the differences between conventional
medicines and CMs. Patients should be encouraged to buy their CMs from reputable sources

and check the qualifications of the prescriber.

The different adverse effects have been classified below under adulteration, toxicity,
mutagenicity, allergic reactions and drug-CM or disease-CM interactions. The following is
intended only as a summary to high-light potential problems and issues as many reviews have

been written on this subject. 72 269272

1.4.4.1 Adulteration
Toxic ingredients including pesticides, non-declared drugs, and added chemicals are

sometimes found in CMs. Heavy metals such as arsenic, mercury, lead and cadmium, as well
as prescription drugs including phenylbutazone, aminopyrine, prednisolone, testosterone and

BT TCMs have been found to contain undeclared

diazepam have been found in CMs.
mefenamic acid and diazepam.”® There have also been cases of lead, mercury, thallium,
arsenic and cadmium poisoning due to contaminated TCMs. False authentication can be
another problem with plant-derived medicines. This can happen inadvertently or be done
deliberately to save money. The recent case of Pan Pharmaceuticals in Australia highlights
this problem, as 1600 products manufactured by the company were recalled in April 2003

_— : 273
due to potiential adulteration concerns.*®?’
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1.4.4.2 Toxicity
Just as conventional medicines can have a range of effects, CMs can be expected to have

toxic effects (for example nephrotoxicity reported after ingestion of a Chinese weight loss

therapy), anticholinergic effects (attributed to catnip, juniper, lobelia, wormwood and

nutmeg), allergic reactions and abortifacient effects.” 2% 271,272, 274,273

Toxic reactions to CMs have been widely reported in the literature. 2" 238 271 272, 274 Npany

medicinal plants contain flavonoids and these products are used for their antioxidant effects,

however they have also been associated with haemolytic anaemia, chronic diarrhoea,

271, 272

nephropathy and colitis. For example, a review of the use or pennyroyal showed

toxicity in 18 cases, two of which were fatal.””* In France, germander was marketed as an

adjuvant for weight control. More than 30 cases of acute liver failure, and one fatality were

276

recorded and germander was subsequently withdrawn from the market. MacGregor

77

reported liver damage after taking herbal products for stress.”’” The ingredients were not

precisely defined but probably included valerian, asafetida, hops, skullcap and gentian.
Valerian or skullcap were the most likely hepatotoxic components, however of most concern
was that at the time there were 93 products containing skullcap and 85 containing valerian

available without a prescription in the UK. %7

There are numerous examples of toxicity associated with CMs that have been published in

reputable journals and the subject of comprehensive authoritative review.?” 3% 271 272 274

This review is not intended to be a comprehensive review of CMs and toxicity but it does

serve to underline the potential problems associated with CMs.

1.4.4.3 Mutagenicity
Some CMs may be potential mutagens, such as aloe, rhubarb and senna, but this needs to be

confirmed in epidemiological studies.”’ %% 27!

1.4.4.4 Allergic reactions
Allergic reactions are possible with CMs. Reactions can vary from a transient dermatitis to

anaphylactic shock.”®® Some products that have been linked to allergic reactions include
arnica, cassis, dandelion, feverfew, meadowsweet and royal jelly. Royal jelly has been

271

repeatedly linked with severe bronchospasm in atopic patients. Consumers may not
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attribute the allergic reaction to the CM consumed, as the premise may be that because the

CM is natural it could not cause an allergy and it is therefore not reported to any HCP.

1.4.4.5 Interactions
Drug interactions with CMs and conventional medicines are probably widely under-reported

and CM-disease interaction are also under-reported and frequently not recognised. There are
many articles in the literature addressing this issue.2!® 237 238 240-243, 261, 270, 278, 279 Tpe
possibility of interaction with CM products may be even higher than with conventional

medicines as CM products frequently contain multiple ingredients.

1.4.5 Global usage levels of CMs
Global usage of CMs is continually increasing.”®® Studies to determine the level of CM

223, 225, 281, 282 The

usage in Australia report levels of up to 64% of the population using CMs.
study showing the highest usage rate, however had the lowest response rate (44%).*** By
comparison global utilisation rates vary from as low as 10% to over 50% (Table 1.7).23% 2%
283-304 The wide range of utilisation rates can be explained, in part, by the disparity in
definitions of CM/CAM, the selection of therapies assessed and the time frame of the study.
These problems can be clearly seen in Table 1.7. The articles included in Table 1.7 reflect
the current state of the art as only articles from 1990 onwards were included. Articles were

identified via Medline® and were included for review in Table 1.7 if they were surveys of CM

or CAM use in peer reviewed journals.
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1.4.5.1 Australian usage levels of CMs
The South Australian Omnibus Survey (MacLennan and colleagues) reviewed CM usage of

over 3000 people in Australia for the first time in 1993 (Table 1.7).”* Almost half the sample
(48.5%) had consumed at least one non-prescribed CM, over the previous twelve months.
Almost 20% of the sample used two or more CMs. The median expenditure reported was
$10/month (range $1-$500). Extrapolation of the costs to the Australian population gives an
expenditure on CMs in 1993 of $621 million. By comparison, $360 million was spent on
pharmaceutical drugs in the same time.”** *° The amount of money spent on CMs is very
large, considering the limited scientific information supporting the use of many of these
preparations.263' 313.31% 11 addition one in five South Australians visited a CAM practitioner in
1993. The median expenditure on CAM practitioners was $120 per month (range $1-$3000)
and the age-sex standardised expenditure for the Australian population was $309 miltion.”*

The usage rate of 48.5% in this landmark population based Australian study, is higher than the

figures seen in the landmark USA study by Eisenberg and colleagues in 1990 and 1997.234 398

However, if Eisenberg had included vitamins other than mega-vitamins (as has been included

in the MacLennan study”>®), the percentage use of CMs could have been much higher.

Characteristics of users in the Australian survey included™:

1. Being female (females were 1.7 times more likely to use CMs than males)

2. Being younger (persons aged 15-54 were nearly twice as likely to use CMs than
persons over 55 but 36% of persons over 55 years had also used a CM in the previous
year)

3. Being Australian born (persons born in Australian were 1.3 times more likely to
consume CMs)

4. Having a higher household income (persons with an income over $20 000 were more
than 1.5 times more likely to consume CMs)

5. Being better educated (persons with post secondary school education were 1.3 times
more likely to consume CMs).

This is consistent with other landmark surveys.”**

The second major survey into CM use in Australia was completed by Kristoffersen and

colleagues, in the emergency department of a tertiary referral hospital in Sydney in 19947
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Data from 325 consecutive patients about CM usage over the previous twelve months was
collected and 52% had used CMs during that time (Table 1.7). Females were more likely to
be consuming CMs, however there were no differences between users and non-users in tetms
of age, ethnicity, language spoken at home or education. By choosing only English speaking
subjects, recent immigrants were excluded and they might be very likely to use traditional

medicines.

The Australian studies by MacLennan and Kristoffersen were very similar, were carried out at
a similar time and uséd almost identical definitions of CMs. From these studies it can be
concluded that approximately 50% of the Australian population had used CMs in the previous
twelve months in the mid 1990s.

Welch completed a survey of 511 patients attending a tertiary hospital in Australia in 2000

28! This figure is much

and found that 12% were consuming CMs at the time of admission.
lower than found in Australia with previous surveys, however it was current use and not use
over the preceeding twelve months. Interestingly Welch found that 18% of patients were
consuming CMs that could potentially interact with concomitant medicines. This was the first

Australian study that reviewed potential drug-CM interactions.

In addition to the MacLennan survey’>, the prevalence of CAM use has been réported in
Australia by Adams and colleagues.’’* This survey did not specifically report on CM use.
CAM users were defined as “consulting an alternative health practitioner in the previous
twelve months” and approximately 25% of the study population (which was females only)
were CAM users. This compares to approximately 20% of the general population who were
CAM users in 1993.2° This survey is the only Australian survey that has reviewed HRQOL
in CAM users versus non-users and CAM users score lower than non-users in all dimensions
of HRQOL as measured by the Short-Form 36 (SF-36) QOL survey.’'® This is explained in
part by the poorer overall health of CAM users compared to non-users in this survey. This
survey also determined that CAM users were more likely to be consuming prescription and
non-prescription medicine, but did not investigate which medicines. This survey adds to the
body of knowledge of CAM use in Australia and provides important HRQOL data. HRQOL

data in CM users has yet to be reviewed in an Australian context.
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1.4.5.2 USA usage levels
Many studies in CM/CAM use have been carried out in the USA (Table 1.7).73% 253, 284, 286-290,

292, 293,308,317 Eisenberg completed the landmark survey of alternative therapy use in the USA
in 1990 and repeated this survey in 1997.2% 3% Eisenberg reviewed 16 alternative therapies,
including chiropractic, homeopathy, folk remedies, relaxation techniques and herbal
medicine. When considering those groups of alternative therapies that involve medicines or
oral therapies (CMs), usage in 1990 was 5.8% and 25.2% in 1997. Eisenberg excluded daily
vitamin and mineral consumption of standard dosage vitamins and minerals, so these data are

not directly comparable to Australian data that collected total vitamin consumption.

Eisenberg found that over the 1990 to 1997 time frame, use of herbal remedies in the USA
increased by 38% and use of mega-vitamins increased by 13%. One in five persons taking
prescription medicines was taking herbal medicines or mega-vitamins or both. This again
raises the possibility of drug-herb and drug-megavitamin interactions. Extrapolations to the
total US population suggest that an estimated 5 million adults were at risk of potential adverse
drug interactions, between these therapies. Eisenberg called for greater post-marketing

surveillance of potential interactions.”**

The study did not provide a demographic breakdown of information for the subset of therapies
that involved medication consumption (CMs) but for all CAM therapies the trends were;
1. women were more frequent users than men (49% of women versus 38% of men)
2. use was less common in African Americans (33% of African Americans versus 45%
of Anglo-Celts})
3. use was more common in the 35-49 year old age group (50%)
4. use was higher in those who had completed a university degree (50% versus 36.4%)
and
5. use was more common in people who earned >$50 000 (48% versus 43%).
The trend of being female, of higher socio-economic status and better educated were

consistent with trends seen in Australian surveys.**’

Leung and colleagues®™ completed a survey in pre-surgical hospital patients in the USA and

found a current usage rate in 1999 of almost 40% (response rate, 60%; Table 1.7). This
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survey used a similar definition of CMs to Australian data and found a similar usage rate to

studies by MacLennan and Kristoffersen.””>2* Predictors of use in the Leung survey were>”":
1. female sex

age (35-49 years)

higher income levels

Caucasian race

higher levels of education

problems with sleep

problems with joint or back pain, or allergies

problems with addiction, and

A AT A T o o

a history of general surgery.

In contrast, DM and use of antithrombotic medications were associated with lower odds of the
use of herbal medicines. Further steps to elucidate whether these CMs had an effect on the
clinical outcome of the patient were not undertaken. This would have been a useful addition
to this paper as some CMs can affect blood glucose levels and this can have an impact during
surgery and other CMs can affect bleeding times.*®” *'* The trend of being female, of higher
socio-economic status, better educated and Caucasian were consistent with Australian

surveys.

Egede and colleagues®®’ reviewed the use of CAMs in patients with chronic disease, including
diabetes (n=21 571) (Table 1.7). This study only reported on CM use provided by a CAM
practitioner and it excluded treatments obtained by individuals from other sources. As a
result, the rate of use was lower than those seen in other important studies.”” *** #*
Interestingly 8% of patients with diabetes had consulted a CAM practitioner compared with
5% of the general population in the previous twelve months. Additionally, 5.8% of patients
with diabetes used a CM within the last twelve months compared with 2.8% of the non-
diabetic population. To obtain the data quoted above (which were not actually calculated in
the paper), the groupings herbal remedies, traditional medicine, homeopathic therapy and
nutritional advice were included. Nutritional advice included non-conventional diets such as
the Pritikin diet which may or may not have recommended intake of various supplements and

Ayuverdic diets, naturopathic or homeopathic nutrition/diets, and orthomolecular therapies

such as magnesium, melatonin, or megadoses of vitamins, The high use of nutritional advice,
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is logical for a diabetic population, the majority of whom would have type 2 DM. The
interesting feature is that the nutritional advice was sought from CAM practitioners, not

conventional dietitians.

CAM practitioners were being used in the USA at a rate of around 10% in the mid

1990s****** which is lower than that reported in Australian studies.??> 31

1.4.5.3 European usage levels
One of the first studies on CM use in Europe was a Danish study which demonstrated use of

297

natural medicine in 3.6% of the surveyed population of 4753 people (Table 1.7).%7 The use

of complementary therapies has been increasing in Denmark, consistent with global

19,234
trends.*'**

In the paper by Rasmussen, the use of CMs was included in the study, if the
interviewee had to pay for the therapy, as other health care in the Dannish community was
free at that point. The definition of natural medicine was not made and it was not clear
whether vitamin use was included in the statistics. Interestingly, 9.5% of the diabetic
population had used some form of CAM (e.g., reflexology, acupuncture, natural medicine) in
the past twelve months. Of those who did not have a specific disease, 7% had used some form
of CAM over the previous twelve months, This concurs with data found in the US, where

patients with diabetes accessed CAM at a higher rate than the general population. 287

A Finnish study demonstrated us.e of alternative drugs in 39% of patients (Table 1.7).283 The
definition of CMs in this survey was not clear, but it appeared that the definition was similar
to that used in Australian studies and this would make usage rates similar in these two
countries. The study included natural and homeopathic remedies, herbal teas, anthroposophic
remedies, any alternative drugs and health food products. It was unclear as to their definition
of health food products and no examples were provided. Health food product consumption
was over a six-month period and the remainder over twelve months, however the discussion
combined results from the two periods, adding to the ambiguity of results and emphasising the
methodological differences that exist with CM surveys. The characteristics of users in this
study were:

1. Being female

2. Being well-educated and
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3. Having a healthier lifestyle (more non-smokers and regular exercisers were likely to
use CMs). |

The study also found that in general CM users also consume prescription medicines and are

not using CMs as a substitute for conventional drugs and this again raises the issue of

potential drug-CM interactions.

In a more recent Swedish study by Nilsson and colleagues®™ conducted in 1999
approximately one third of respondents had used a vitamin, mineral, non-prescribed medicine,
or biological product within the previous 2 weeks (response rate 72%) (n=5794). This study
used a similar definition of CMs to Australian studies, however utilised a different time
frame. The characteristics of users in this study were:

1. Being female and

2. Being well-educated.
There was no relationship between age and CM use. The pattern of CM use was nearly
identical in people with and without a history of cardiovascular disease or diabetes. Of all
people taking any CM product, 30.4% reported a history of cardiovascular disease or diabetes.
This survey has been repeated periodically and had previously been completed in 1990 and
1994, The prevalence of CM use in men increased from 17.2% to 21.4% énd the use in
women increased from 32.5% to 42%. This increase in CM use is consistent with world-wide

trends.

1.4.5.4 UK usage levels
Usage figures of CMs have not been accurately determined in the UK and vary from around

10% for specific nutritional supplements to 30% for the use of herbal and homeopathic

remedies in the previous 12 months (Table 1.7).7%031% 312320

Thomas and colleagues298 reviewed visits to CAM practitioners in the UK in 1991 and 10.6%
of respondents had visited a CAM practitioner in the previous 12 months. This compares to a
figure of 20% from a survey carried out by Ernst and colleagues in 1999.°!! These figures
show that the usage of CAM practitioners is also increasing in the UK, however these surveys

did not address the specific use of CMs.
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1.4.5.5 Conclusion on usage
The only consistent trend seen in all the studies on CM use was that usage is increasing. The

ability to review the data cffectively is difficult, largely because of methodological
differences. Some of these difficulties are noted below:

1. Many studies combined CM consumption and CAM use but then failed to adequately
define CM or CAM
Many studies were not population based
Response rates were sometimes low

Time frames were different in many of the studies and

L

The studies were mostly cross-sectional and not longitudinal (Table 1.7).

-The large CM/CAM surveys conéistently found that women were more likely to use
CM/CAMs, however it was generally proportional to the gender balance of people seeking all
forms of treatment. Women are the greater users of health care generally and tend to report
more chronic illnesses.”’ CM/CAM users were also found to be predominantly in higher-
income brackets, better educated and of middle age, however this was not found in all surveys

(Table 1.7).

There is no doubt that people have been turning increasingly toward CAM/CM in the past
decade (Table 1.7), however further studies are needed in certain patient groups including:

1. different ethnic groups

2. low income groups and

3, the elderly.’*

There are no studies in Australia that have addressed these areas.

1.4.6 Usage in patients with diabetes

Use of CMs and CAMs in patients with diabetes has also been reported in the literature % 287

250, 294, 299, 300, 306, 309, 323 Egede reported that patients with diabetes were 1.6 times more likely

7 In a similar study

to access CAM practitioners in the USA, than patients without diabetes.
from Denmark, patients with diabetes accessed CAM practitioners at a higher rate than the
general population (9.5% versus 7%).%* These studies did not address the specific use of
CMs, but indicated that patients with diabetes may access all forms of CAM more frequently

than non-diabetic patients.
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The following studies have addressed the use of CMs by DM patients and are summarised
below and in Table 1.7:

1.

®  found that having DM was associated with a lower odds

Leung and colleagues®
ratio (OR) of the use of herbal medicines (OR 0.55, 95% confidence intervals (CI)
0.36-0.86). This study was carried out in the USA and involved 2560 elective pre-
surgical patients. Overall 39.2% of respondents were current users of CMs.

In a cohort of community based patients with diabetes (n=502), 46% were using CMs;
the defintion of CMs was unclear in this survey and the time frame of usage was not
reported, making comparison with other surveys i;tnpossiblte.ml

Wandell and colleagues questioned 361 Swedish patients with diabetes about their use
of all medicines over the previous 2 weeks (table 1.7).**® Whilst the use of herbal
products and vitamins was documented in 27.3% of the patients, details regarding the
specific types of medicines defined as herbal products were not provided. Of the non-
diabetic population 31.5% reported use of herbal products and vitamins over the same
time frame. Of the patients with diabetes, 92.5% were on some type of medication,
increasing the possibility of drug-CM interactions in this cohort and this compared to
48.1% of the healthy non-diabetic population who were on some form of medication.
A population based study from Sweden (n=5794), found that the pattern of CM use
was nearly identical in people with and without a history of diabetes.

A study in an elderly Italian population (n=655) reported use of CMs in approximately
10% of patients with diabetes within the previoué 12 months; the definition of CMs
was unclear in this paper.’”

A UK study reviewed the prevalence of CM use in a diabetes clinic (n=246) and 17%
reported use of CMs at some stage in their life, with 4% reporting current usage. Of
the users, 9% used CMs to improve glycaemic control. The definition of CM in this
survey was very unclear and the delineation of CAMs that involved taking CMs was

not made.’®

Usage rates in patients with diabetes in these studies varied between 10 and 46%, however the

studies had methodological differences. Whether these CMs have any impact on diabetes

control or co-morbidities associated with diabetes has yet to be elucidated. However there

have been reports in the literature of CMs causing serious harm to patients

218 and there is a

clear need for further research into this area.
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1.5. OBJECTIVES AND HYPOTHESES OF THIS RESEARCH
The literature suggests a paucity of data, particularly Australian, about ethnic differences in

the treatment of DM. PC may provide a model to improve the treatment of DM in an
Australian context. In order to assess some of these gaps in current knowledge this research
attempts to evaluate:

1. Ethnic differences in the treatment of DM in an Australian context and

2. The impact of a prospective PC program on the treatment outcomes of DM,

In addition, the following hypotheses will be tested:
1. There are major differences between ethnic groups in the use of hypoglycaemic
medication |
2. Clinical outcomes can be improved by PC programs and

3. Complementary medicines are widely used in the type 2 DM population.
The variables targeted for review were chosen, as they have not been reviewed in an

Australian context and have the potential to answer questions that may result in effective

strategies to reduce the known complications of DM.

73



CHAPTER 2
ETHNICITY AND DIABETES MELLITUS
2.1 INTRODUCTION

Different ethnic groups have differences in the prevalence of diabetes, glycaemic control, and

development of diabetes complications.*> ***7

A large Australian study concluded that
diabetic complications were not well managed in the multi-ethnic Australian population and
that clinical care and education programs which recognise and target the different needs of
specific ethnic groups may be the key to reducing diabetes complications.’*® The Australian
Aboriginal population has been widely studied with respect to complications and treatment of
DM, '% % but there is a paucity of information on DM treatment in relation to other ethnic

groups in Australia.

The Fremantle Diabetes Study (FDS) was a community-based prospective observational study
of diabetes care, control and complications in a postcode-defined region of 120 097 people
surrounding the port city of Fremantle in Western Australia, and provided a unique
opportunity to review medication use and ethnicity in type 2 DM. It was intended that the
initial review of the FDS database at study entry to the FDS and prospectively, would provide

important local information in order to design and implement a prospective PC program.

2.2 AIM

To retrospectively assess the relationship between ethnicity, glycaemic control, and the use of
hypoglycaemics, in patients with type 2 DM from the FDS. The ethnic groups reviewed were
SE and AC patients, as these were the two largest ethnic groups that attended the FDS.
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2.3 METHODS

2.3.1 FDS STUDY DESIGN
The first phase of the FDS was essentially a census and survey of people with diabetes in the

Fremantle Hospital and Health Service (FHHS) primary catchment area. The second phase of
the FDS was a prospective cohort study, following each patient who returned voluntarily for

an annual assessment, until the patient chose to withdraw, moved out of the area or died.

2.3.2 FDS APPROVAL AND ETHICAL CONSIDERATIONS
The Human Rights Comunittee, FHHS, approved the FDS protocol and all patients gave

informed consent to participate. Patients were told that all information would remain strictly
confidential and that they could refuse to answer individual questions or undergo specific tests
if they chose, that they would have full access to their own results and could discuss these
results or any aspect of the study with the principal investigator of the FDS (Professor TME
Davis), or his representative at any time. Study data were made available to the patient’s
general practitioner and other relevant HCPs only with the patient’s express permission. All
hard and computer copies of the data were coded using a unique code number for each patient
and data analysis was subsequently carried out using the coded data, to ensure patient
confidentiality. FHHS confidentiality guidelines were respected at all times. Patients were
told that they could withdraw from the study at any time without prejudice to their continuing

medical care.

2.3.3 FDS PERSONNEL
A full-time research nurse and research officer managed the FDS on a day-to-day basis. The

principal investigator of the FDS or other experienced staff from FHHS performed the clinical
examinations. FHHS interpreters assisted with patient interviews if necessary. Other staff

participated on an as required basis.

2.3.4 FDS PATIENTS _
Identification of patients to the FDS was through hospital inpatient and outpatient lists,

general practitioners, specialist physicians, allied health services, advertisements in
pharmacies and local media, and word of mouth, Criteria for recruitment included:
1. diagnosis of diabetes by a general practitioner or hospital clinic; and

2. residence in the catchment area.
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2.3.5 FDS SURVEY METHODS
2.3.5.1 Initial assessment
Epidemiological data were first obtained from all eligible, consenting patients using a

questionnaire developed specifically for the FDS. The FDS interview, consisted of the

following sections (Appendix 1);

1.

Demographic data: Name, address, date of birth, name of general practitioner, name
of the specialist (where applicable), occupation, marital status, details of first degree
relatives, country of birth and country(ies) of parents’ birth, self-description of ethnic
background, language normally spoken at home, fluency in English, educational
achievement level, employment status and annual household income bracket. With
respect to ethnicity, the algorithm used for defining ethnic background incorporated
the following elements:
a. Self-described ethnic background by choosing one of six offered categories
i. Northern European (principally ACs);
ii. SE (family origins in Italy, Spain, Portugal or Greece);
iii. Asian;
iv. African;
v. Aboriginal/Torres Strait Islander; and
vi. Other (including mixed ethnicity).
b. Country of birth
¢. Country of father’s birth and country of mother’s birth and
d. Language spoken at home.
Diabetes-related data: Date of diagnosis, method of diagnosis, symptoms at the time
of diagnosis, family history of diabetes, full dietary, treatment and medication history,
method and frequency of blood/urine glucose monitoring, symptoms and treatment of
diabetes complications, frequency of diabetes-related attendance for routine
oupatient/general practitioner care.
Availability of diabetes care: Ease of access and transport to general
practitioner/hospital clinic, need and provisions for an interpreter during consultation,
availability of domiciliary support for diabetes-related problems where necessary,

financial constraints on consultations/treatment/aids for monitoring of glycaemia.
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Knowledge of diabetes: Sources of knowledge of diabetes and their relative
contributions, simple test of current knowledge of diabetes

General medical information: Past and concurrent illness and medications, smoking
history, history of alcohol intake, drug allergies, family history of illness

Current health status: Assessed from general and diabetes-specific indices.*>

After the FDS interview was completed, each patient underwent clinical and laboratory

assessment:

L.

Biochemical tests: performed fasting and included serum urea, creatinine and
electrolyte concentrations, FPG and HbA;;, serum lipid profile, serum uric acid,
dipstick urinalysis, urinary microalbumin and creatinine concentrations.
Cardiovascular status: pulse, supine and erect SBP and DBP, jugular venous pressure,
presence/absence of carotid bruits, heart sounds, lung bases, sacral/peripheral oedema,
peripheral pulses, Doppler studies, foot care, resting 12-lead electrocardiogram.
Respiratory assessment: spirometry, chest auscultation, sputum examination if
applicable.

Neurological assessment: sensory testing of feet, including bio-thesiometry, ankle
jerks.

Ophthalmic assessment: visual acuity (corrected/uncorrected, with/without pinhole),
direct and indirect ophthalmoscopy through dilated pupils.

Measures of obesity: height, weight and calculated BMI (kg/m?).

An endocrinologist reviewed and commented on the results of the initial assessment, and a

summary was sent to the patient, the patient’s general practitioner and any other relevant

HCPs, if patient consent was obtained.

2.3.5.2 Annual assessment
All patients recruited during the first three years of the study were offered annual

reassessments. Reassessments involved updating the FDS interview data together with

identical screening for metabolic control and complications, as described in Section 2.3.5. An

endocrinologist also reviewed and commented on the results of each annual assessment, and a

summary was sent to the patient, the patient’s general practitioner and any other relevant

HCPs, if patient consent was obtained.
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2.3.6 THE PRESENT STUDY
- For the purposes of this retrospective review of the FDS database, demographic parameters

(including ethnicity) and hypoglycaemic therapy were obtained from the FDS database and
analysed at study entry for the full cohort and then reviewed over time for the subset of

patients that returned for 4 subsequent FDS annual assessments.

2.3.7 DATA MANAGEMENT AND ANALYSIS
From January to April 1993, a comprehensive database (the FDS database) with adequate

provisibn for strict confidentiality was developed by the FDS team using the commercial

software DbaseIV (Ashton Tate)®.

For the present study, the FDS database was reviewed and statistical analysis was performed
primarily using SPSS for Windows, Version 11 (SPSS Inc, Chicago, [L). Data are reported as
meantstandard deviation (sd) (for normally distributed data), geometric mean [sd range] or
median and interquartile range (IQR) (for non-normally distributed data), or percentage (%).
Two-sample comparisons for normally distributed variables were by Student’s ¢-test.
Comparisons of proportions were by Chi-square tests and Fishers’ Exact test. Non parametric
tests included the Mann Whitney test and the Kruskal Wallis test. The Cochran-Armitage test
for trend (using SAS® Statistical Software) was used to compare proportion across ordinal
categories. A logistic regression model was used to assess tﬁe factors determining current
therapy at recruitment to the study. Time to requirement for insulin following recruitment in
those patients not taking insulin at recruitment was assessed using a Kaplan-Meier survival
model, and relative risks calculated from a discrete proportional hazards model. A level of P

< (.05 was taken as significant throughout.
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2.4 RESULTS

2.4.1 DEMOGRAPHICS

During the 3-year period April 1993 to April 1996, 2277 eligible subjects were identified in
the FHHS catchment area and 1426 of these (64%) were recruited to the FDS. There were no
significant differences in mean age, gender, country of birth or type of diabetes between FDS

recruits and those patients who were not recruited to the study.*2*%°

Of the 1426 FDS recruits, 1294 (91%) had clinically defined type 2 DM of whom 819 (63%)
were of AC ethnicity and 238 (18%) were of SE ethnicity. All of these patients (1057)
completed the initial assessment. A total of 516 patients (49%) (409 AC patients and 107 SE
patients) had data both at the initial assessment (FDS study entry) and for four consecutive

annual assessments (Figure 2.1).

2277 eligible subjects identified in the Fremantle area
between 1993 and 1996;
1426 (64%) were recruited to the FDS,

Patients attended for an initial assessment (study entry visit)
and voluntary subsequent annual assessments.
Criteria for recruitment included: diagnosis of diabetes by a general practitioner
or hospital clinic; and residence in the catchment area

1294 (91%) type 2 DM
819 (63)% AC ethnicity
238 (18%) SE ethnicity
Initial assessment data with respect to type 2 DM AC and SE patients was reviewed.

Demographic data, including glycaemic control
and hypoglycaemic therapy were reviewed =
from the FDS database

409 AC patients and 107 SE patients (49%)
had initial assessment data and data for
four consecutive annual assessments.

Demographic data, including glycaemic control J
and hypoglycaemic therapy were reviewed
from the FDS database

Figure 2.1: Consort diagram showing patient numbers at key time-points in the FDS

2.4.1.1 Initial assessment (study entry) data
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Details of the patients in the two ethnic groups at study entry are shown in Table 2.1. The SE

patients had a significantly longer duration of diabetes prior at their study entry visit and were

younger at diagnosis. The SE patients also had significantly higher BMI, FPG and HbA,, at

recruitment. There was a significantly higher percent of SE patients in the poorly controlled
glycaemic range as measured by HbA . (38% vs 28%); P=0.004; Table 2.2).

Table 2.1: Study entry characteristics of SE and AC type 2 DM patients. Data are meantsd,

median (IQR), geometric mean [sd range] or percentage (%).

SE AC P
Number (%) 238 (22) 819 (78)
Male (%) 46 49 0.32
Duration of diabetes at study entry (years) 5[2,11] 411,8] <(1.0001
Age at study entry (years) 64110 65%11 0.14
Age at diagnosis of diabetes (years) 5610 59+12 0.001
BMI (kg/m’) 30.3+ 4.7 29.645.6 0.01
FPG (mmol/L) 9.0(7.3,11.3) 8.2(6.7, 10.6) 0.004
HbA . (%) 7.8 (6.3, 9.6) - 7.5(5.9,9.4) 0.002
Waist (cm) 100£12 100£13 0.67
Waist:hip ratio 0.940.1 0.940.1 0.54
Insulin dose (units/kg) 0.55(0.41,0.76) (.53 (0.47, 0.69) 0.99
n=46 n=77
Tabile 2.2: HbA,, (%) categories at study entry
HbA , category (%) SE AC P
<6.5 21 28 0.03
6.5-7.49 21 25 0.17
7.5-8.5 19 18 0.63
>8.5 38 28 0.004
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Figure 2.2 shows the proportion of patients using different diabetic therapies at study entry
according to FPG categories. Note that the actual categories used were <6.5, 6.5-8.49, 8.5-
10.5 and >10.5mmol/L respectively. There was a significant difference in the trend across the
categories with more SE patients having FPG > 10.5 mmol/L than AC patients (32% vs 27%;
P=0.004). Both SE and AC patients with higher levels of FPG were more likely to be using
combinations of oral hypoglycaemic agents (OHAs), OHAs plus insulin, or insulin regimens
than those with lower FPG levels. Insulin use was more common overall in patients of SE

origin compared with the AC group (17.8% versus 7.3%; P=0.002) irrespective of the level of

glycaemia.
100% -
80% -
60% -
40% -
20% - | I
e _
. 0.5-8.5 |8.5-10.5 . 6.5-8.5 B.5-10.5p10.5
SE AC
M Insulin only 12 9.6 14.3 253 6.7 34 6 13.8
B Meds plus insulin 4 4.1 32 2.7 0.6 1.1 42 4.6
O Two medications 20 13.7 22.2 333 6.7 9.5 232 24.3
B One medication 40 39.7 31.7 29.3 28 439 40.5 38.1
O No medications 24 329 28.6 9.3 57.3 42 262 | 193

Figure 2.2: FPG (mmol/L) categories (x axis) versus medication progression. Results

are % of total.

Figure 2.3 shows the relationship between treatment and HbA,. levels (%) in both ethnic
groups. Note that the actual categories used were <6.5, 6.5-7.49, 7.5-8.5 and >8.5%. The data
paralle]l those seen in Figure 2.2. As with FPG, there was a significant difference in the trend
across categories and significantly fewer SE patients had HbA,. levels < 7.5% than AC
patients (42% vs 54%:; P=0.004). In those patients taking insulin, dose/kg was not
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significantly different, between the two ethnic groups (AC 0.53 vs SE 0.55 units/’kg: P=0.99)

or between categories of glycaemic control as measured by HbA . (P=0.40) The biggest

difference in insulin usage occurred in the poorly controlled HbA,, range (>8.5%), where

36.3% of the SE cohort compared with 17.3% of the AC cohort self-administered insulin

(Figure 2.3). The units/kg of insulin used were the same in both groups (Table 2.1).

100% wrm

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

<6.5

M Insulin only

13

28.6

35

B Meds plus insulin

22

7.7

0.4

O Two medications

24.5

17.4

29.7

5.6

M One medication

30.6

47.8

26.4

31.6

O No medications

34.7

19.6

7.7

584

Figure 2.3: HbA, (%) categories (x axis) versus medication progression.

of total.

Results are %

A logistic regression model was developed to determine factors that might influence insulin

use. The model included age at diagnosis, age at recruitment, ethnicity, sex, duration of

diabetes, BMI, waist or waist:hip ratio, and FPG and HbA . at recruitment (Table 2.3). SE

patients were more likely than ACs to be treated with insulin independent of other variables in

the model (OR (95% CI) 2.09 (1.30 to 3.36)).
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Table 2.3: Factors influencing insulin therapy at study entry

Study entry variable OR (95%CI) pP
Sex (female versus male) 1.17 (0.67,2.04) 0.59
Age at study entry (years) 0.99 (0.97,1.02) <0.0001
BMI (kg/m®) 0.97 (0.88,1.07)  0.54
FPG (Inmmol/L) 1.16 (0.49,2.71) 0.74
HbA | (In%) : 8.95 (2.28,35.1) 0.002
Duration of diabetes at study entry (years)  1.16 (1.12,3.36)  <0.0001
Ethnicity (SE/AC) 2.09(1.30,3.36) 0.002

2.4.1.1 Initial assessment — the FDS interview
To assess factors that might influence insulin use, relevant questions from the initial FDS

interview data were reviewed. There were no significant differences in self-reported levels of
compliance with hypoglycaemic medication between ethnic groups (Table 2.4). SE patients
accessed general practitioners at a higher rate than ACs (P<0.0001), but both groups accessed
medical specialists or attended diabetes outpatient clinics at a similar rate. SE patients were
more likely to have seen a dietitian before study entry (P=0.01), and less likely to have
attended a diabetes education course (P<0.0001). There were no differences in self-reported

levels of self-monitoring of blood glucose (SMBG) (Table 2.5).

Table 2.4: Self-reported compliance with anti-diabetic medication. Data are %.
| SE AC P
N=238 n=819
Always take medicines as prescribed 824 80.6 0.79

Occasionally miss a dose of prescribed medicine 15.4 16.3

Regularly miss doses of prescribed medication 22 3.1
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Table 2.5: Access to various diabetes services. Data are median (IQR) or %.

SE AC P
n=238 n=819

General practitioner visits in the 2 years before study entry 8 (4,12) 6(3,10) <0.0001

Medical specialist (for diabetes) or diabetes outpatient 10,4 0(0,2) 0.12
clinic in 2 years before study entry

Visit to a dietitian before study entry (% Yes) 45 33 0.001
Attendance at a diabetes course before study entry (% Yes) 58 72 <0.0001

Frequency of SMBG (for those who do self monitor)/week  4(2,7) 4(2,7) 0.51

2.4.1.2 Four year follow-up data
Data from 107 SE and 409 AC patients who attended for an initial assessment and four

consecutive annual assessments were analysed separately. In comparison to those who did not
have four follow-up visits, patients in this cohort were more likely to be male (53% vs. 45%;
P=0.01), significantly younger at diagnosis (58+10 vs 59+12 years; P=0.05) and at study entry
(639 vs 6612 years; P<0.0001) and had a lower HbA;. (7 (6, 8)% vs 8 (7, 9)% mmol/L;
P=0.008). |

The characteristics of the prospective cohort are shown in Table 2.6. Differences between SE
and AC were similar to the full group. The SE patients were significantly younger at
diagnosis of diabetes and had longer duration of diabetes at recruitment. Their FPG was

significantly higher with no difference in HbA . or measures of obesity.
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Table 2.6: Characteristics of SE and AC type 2 DM patients in the FDS cohort who attended

a study entry visit {initial assessment) and four consecutive annual assessments. Data are

meantsd, median (IQR), geometric mean [sd range] or percentage (%).

SE AC P

Number (%) 107 (20.7) 409 (79.3)

Male (%) 52 53 0.86
Duration of diabetes at study entry (years) 411,11] 311, 7] 0.02
Age at study entry (years) 6249 6319 0.21
Age at diagnosis of diabetes (years) 55+10 58+10 0.003
BMI (kg/m”) — mean over 4 years 3044 29+5 0.51 |
FPG at study entry (mmol/L) 8.9 (7.3, 10.8) 8.1(6.7,10.2) 0.03
FPG (mmol/L) — geometric mean over 4 years 8.1[8.0,11.0] 8.8[7.3,10.4] 0.02
HbA, at studj entry (%) 7.7 (6.4, 8.8) 7.1(6.3,8.3) 0.09
HbA,. (%) — geometric mean over 4 years 7.3 6.1, 8.8] 7.1[5.9, 8.5] 0.11
Waist (cm) 99+11 100£13 0.89
Waist:hip ratio 0.9+ 0.1 0.9(0.1) 0.74
Insulin dose (units/kg) - 0.54(0.41,0.68) 0.55(047,0.69) 0.66

n=19 n=46

Figure 2.4 and 2.5 show the meantsd FPG and HbA |, at each of the five visits for all patients

attending. After adjusting for age at study entry, duration of diabetes and BMI, there were no

significant differences in the change in FPG over time between the ethnic groups (£=0.34) nor

in mean FPG when adjusted for study entry differences (P=0.13). Similarly, when adjusted

for age, duration and BMI, there was no significant difference in change in HbA,; between

ethnic groups (P=0.85) nor in mean HbA ;. (P=0.24) when adjusted for study entry difference.
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Figure 2.5: HbA,. (%) over time

Figure 2.6 shows the overall medication progression in both ethnic groups over time; the left
hand side of the graph shows the progression of the SEs and the right hand side shows the
progression of the ACs. Table 2.7 details the percentage of patients on insulin at recruitment
and at four years. There was a significant increase over time in the number of patients on

insulin in both ethnic groups, however, SEs were more likely to be taking insulin with or
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without OHAs at study entry (17.8% versus 7.3% of ACs; P=0.002) and at 4 years of follow-
up (23.4% versus 14.2% respectively; P=0.03).

No Meds +] Insulin No Meds +] Insulin
meds | 1 med |2 meds|. " ol meds | 1 med |2 meds insulin] ont
SE insulin| only AC i y
OVisit0] 243 34.6 234 37 14 36.9 40.6 15.2 1.5 59

Bvisit1] 196 | 346 | 26.2 5.6 14 333 } 389 | 186 22 7.1
Ovisit2] 17.8 | 32.7 29 9.3 112} 311 | 357 | 215 3.2 8.6
Bvisit3] 12.1 | 402 | 27.1 10.2 103 | 291 | 359 | 225 34 9

WVisitd] 14 308 | 318 14 9.3 252 33 276 5.6 8.6

Figure 2.6: Medication progression over time. Results are % of total.

Table 2.7: Percentage of SE and AC patients on insulin therapy who attended a study entry

visit {initial assessment) and four consecutive annual assessments.

SE AC P SE AC P
Study entry  Study entry 4 years 4 years
n=19 n=30 n=25 n=58
Insulin 17.8 73 0.002 234 14.2 0.03

therapy
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2.5 DISCUSSION

Southern European patients in the FDS cohort were twice as likely to be treated with insulin

than patients of AC ethnicity at study entry. This difference persisted after adjustment for
confounding demographic, morphometric and diabetes specific factors in a logistic regression
model. Longitudinal data showed that, although the use of insulin increased progressively in
the two groups, the difference persisted after 4 years of follow-up ina subgroup of patients
with complete annual assessments. Although there have been many studies of ethnic

114,94,101,125

differences in glycaemic contro , none have established an independent relationship

between ethnicity and the type of treatment administered.

The reasons for the higher use of insulin in the SE population need to be elucidated. Patient-
specific factors may be responsible for the differences seen. Such factors may include fear of,
or preference for injections. Fear of injections, SMBG and hypoglycaemia in DM have been
widely studied, but were beyond the scope of the present investigation.*?**  Diabetes

specific questionnaires have been developed and validated to help identify patients with fear |
of injections and further define this group, so that specific education can be provided to the
patient.>**? ® While there were no differences in the rate of SMBG between ethnic groups, it
may be that SE patients do not understand how to adjust insulin doses appropriately in
response to the SMBG level obtained. SMBG has been widely reviewed in the literature, 734

but there have been no studies reviewing ethnic differences in the ability to self-adjust insulin

doses in response to SMBG results.

Another patient-specific factor that may be important is medication compliance. It may be
that different ethnic groups are more (or less) compliant with complex oral regimens.
Compliance is difficult to assess accurately. However, data from the initial FDS interview,
found no ethnic differences in the level of compliance with hypoglcyaemic medications. A
range of different tools have been used to measure or improve compliance, and have included
specially developed questionnaires that rely on patient self-report or reports by carers,
electronic monitoring, medication event monitoring systems, packaging aids with
microelectronic devices fitted, indirect clinical observations (for example drug assays),
physiologic parameters (for example BP) and retrospective review of prescription

341, 342, 343, 344

collection. Further study into compliance between ethnic groups is warranted.
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Variations in diet may also be a factor in the differences seen and have been reported in other
minority groups.”* It may be that AC patients are more diligent with diet than SE patients
feducing the need to progress to more intensive therapy. An assessment of the lifestyle (diet
and exercise) of both ethnic groups is warranted to determine whether lifestyle factors
influence medication treatment. Studies that have reviewed diet quantitatively have found
differences in intake between ethnic groups with respect to recommended levels of fat and

carbohydrates.345 This could have implications for the development of education strategies.

Physician factors, such as beliefs about the blood glucose control of Varioﬁs ethnic groups or
pressures from patients either to initiate or not initiate insulin may also be important. SE
patients did access general practitioners at a higher rate, however it is not known whether SE
patients have a preference for injections which might influence general practitioner
prescription of insulin. Conversely, ACs may have a fear of insulin and resist suggestions
from their general practitioner to start insulin. It may be that SE have a higher rate of
diabetes-related complications thus influencing GPs or specialists to start insulin in order to
improve glycaemic control. These data from the FDS have yet to be reviewed. Physician
factors relating to ethnicity and treatment of DM have not been addressed in Australian

studies.

It is important to note that ethnicity is a key difference when reviewing treatment strategies
and that SEs may need more aggressive therapy to maintain glycaemic control than in other
groups. The National Health Survey'' and the Visual Impairment Project'®, both identified
that the prevalence of DM was higher in people of SE ethnicity and these data, together with
the data found in the present study may mean that SE patients are in a high-risk category.

Strategies need to be developed to target high-risk ethnic groups and may include:
1. Screening of high-risk persons, according to ethnicity;
2. Development of education programs specifically for individual minority groups.>*®
Most current education material requires a high level of reading ability and is not
culturally sensitive;

3. Training of more ethnic minority physicians, educators and translators in the care of

patients with diabetes;
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4. Development of low-cost models of diabetes care, that are easily used in a variety of
settings with a variety of ethnic groups;!!% 211 347. 348
5. Recognition of differences in risk factors in different ethnic groups to enable HCPs to

more effectively target preventative and treatment programs, 343!

The present data, from a community-based cohort of patients with diabetes living in an urban
Australian sectting, indicate that SE patients are twice as likely to be on insulin than AC
patients. It is presently not known why more SEs progress to insulin than ACs, nor why more
SEs remain in the poorly controlled range (as measured by HbA ;) despite apparently more
aggressive treatment. There is a paucity of information in the literature addressing patient-
and physician-specific factors that may have resulted in the difference in insulin use and

glycaemic control between the SEs and ACs observed in the present study.
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2.6 LIMITATIONS

The FDS was a community-based study. It attempted to recruit all known diabetic
people from a local community. However, only 64% of identified patients were
recruited to the FDS. There were no significant differences in mean age, gender,
country of birth or type of diabetes between FDS recruits and those patients who were
not recruited to the study. It could be that non-recruits were more likely to be too
busy, disinterested in their health, too sick, or too frail to attend and the implications
of this are unknown.

Of those patients who attended for an initial assessment, only 49% returned for four
consecutive annual assessments. These patients were younger and had better levels of
glycaemic control than the full cohort. It may be that this cohort were more interested
in their health as evidenced by their regular attendance over a number of years at the
FDS and this has unknown implications.

While there was a significant difference in the use of insulin identified between ethnic
groups, the actual number of patients on insulin was small. A larger study, with more
patients on insulin would be needed to confirm the findings of the present study.

While information on diabetes related complications was collected as part of the FDS
assessment, analysis of these data was beyond the scope of the present study. It may
well be that the diabetes complications were confounders for different levels of insulin
use by different ethnic groups.

The FDS interview relied of self-reported data. Self-report of diabetes care is likely to
have inaccuracies due to memory problems, patients not wanting to admit deficits in
self care, and patients either over or under-estimating quantitative data?* ¥
many cases FDS patients did attend with a carer or relative and many of these persons

assisted the patient during the FDS interview.
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2.7 RECOMMENDATIONS

Ethnic differences with respect to fear of injections, fear of SMBG, or preference for
injections in DM have not been studied. Future studies could use existing
questionnaires that address these issues and compare results between ethnic groups.
Ethnic differences with respect to appropriate adjustment of iﬁsulin doses according to
SMBG results requires further study. This may lead to the implementation of
intensified, ethnicity specific education of patients.

Further study into compliance in different ethnic groups is warranted. A range of tools
should be used to thoroughly address compliance as all reported methods have
limitations.

Diet and exercise can influence glycaemic control. Quantitative differences in lifestyle
need to be reviewed between ethnic groups..

Physician factors, such as beliefs about the blood 'glucose control of various ethnic
groups, or pressures from patients either to initiate or not initiate insulin may also be
important and have not been adequately addressed in the literature. Further studies are

needed in this area.
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CHAPTER 3

PHARMACEUTICAL CARE IN HIGH-RISK
DIABETES MELLITUS PATIENTS IN AN
OUTPATIENT CLINIC

3.1 INTRODUCTION

PC is the process through which a clinical pharmacist cooperates with a patient and HCPs in

designing, implementing, and monitoring a therapeutic plan that will produce specific
outcomes.'® PC studies have been completed in patients with diabetes, however all had
limitations (Chapter 1, Section 1.3,2),170-174. 176, 179, 183, 184, 204207 There are no studies

published to date reviewing PC in Australian patients with diabetes.

A pilot study was developed to review PC in patients with diabetes in Australia. The pilot
study was completed in a diabetes outpatient clinic of a tertiary referral centre, as the
infrastructure existed for the easy addition of a clinical pharmacist to the existing health care

team.

3.2 AIM

The aim of the present study was to determine the impact of a PC program in patients with

diabetes attending a hospital outpatient clinic, in Australia. The hypothesis was that a PC
program would improve glycaemic control without impacting adversely on the HRQOL of the
patient or their satisfaction with the health care provided. The specific outcome measures that
were used to determine the impact of the program were

1. glycaemic control as assessed by HbA ¢

2. HRQOL as measured by a diabetes-specific questionnaire

3. identification and resolution of actual and potential drug related problems and

4. patient satisfaction with HCPs as measured by a questionnaire developed for the present

study.

93



3.3 METHODS

3.3.1 APPROVAL
The study was undertaken in the Diabetes Outpatient clinic at FHHS, a 499-bed university

teaching hospital in Fremantle, Western Australia. The Human Rights Committee, FHHS and
the Human Research Ethics Committee, Curtin University, approved the study. All patients
gave informed consent to participate after verbal and written explanations of the study were

provided.

3.3.2 IMPLEMENTATION
Adult patients aged over 18 years with either type 1 or type 2 DM and at least one of the

following features indicating the patient was high-risk for the development of DM
complications were recruited to the present study''» 2% 36 8% 324, 355, 336,
1. Random blood glucose levels >11 mmol/L on at least two occasions in a tertiary care
setting in the previous twelve months
2. HbA,. > 8% on at least two o_ccasions in the previous twelve months
3. Hypertension (SBP >160mmHg and/or DBP >90mmHg) and/or requiring drug therapy
4. Dyslipidaemia (total serum cholesterol >5.5 mmol/L. and/or serum triglycerides >
4.0 mmol/L) or
5. Polypharmacy (> 3 drugs)
Patients were excluded under the following conditions:
1. Patients who did not provide informed consent and

2. Inadequate fluency in English because interpreter services were not available for this

study.

During the recruitment phase (October 1998 — Aprit 1999), the medical records of all
scheduled outpatients were reviewed for eligibility one week prior to the clinic appointment.
Patients who met the inclusion criteria were then telephoned to determine their willingness to
participate in the study and asked to attend their scheduled outpatient appointment 45 minutes
early. All patients who were telephoned agreed to participate in the study. At this time patients
were then allocated to case or control groups using a 2:1 computer-generated randomisation
schedule. On the day of enrolment patients were provided with a written patient information

sheet explaining the study, with a verbal explanation from the investigator and subscquently
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signed an informed consent form. Demographic information and data relating to glycaemic
control over the previous six months were obtained from each patient’s hospital case notes.

Patients were followed for six months from recruitment.

All patients completed a modified version of the Diabetes Quality of Life (DQOL) instrument
developed for the Diabetic Control and Complications Trial (DCCT) (Appendix 2).'>**" In
view of the duration of each clinic visit and given the age and clinical state of the patients,
questions with least relevance to adult patients were omitted (questions 5, 6, 8, 12 and 14 for
“satisfaction™; 1, 2, 3, 6, 7, 10, 12, 14, 17, 20 for “impact of diabetes; 1, 2, 5 for “worry” —
social and vocational; 2 and 4 for “worry” - Diabetes-related). Such an approach has been
used previously for type 2 DM patients.>’ The modified DQOL survey was divided into
three sections:

1. ten questions related to the patients’ general self-satisfaction (“‘satisfaction™)

2. ten questions related to how often the patients’ diabetes interfered with their life

(“impact” of diabetes) and

3. six quéstions related to how often the patient worried about their diabetes (“worry™).
Responses to DQOL questions were rated on a Likert scale from 1 to 5, with higher scores
indicating greater “dissatisfaction”, “impact” or “worry” regarding their diabetes. For each

subscale and the total, individual item scores were averaged.

The patient satisfaction survey consisted of twenty questions related to patient satisfaction
with the hospital physician and clinical pharmacist, including satisfaction with the
information provided by the clinical pharmacist relating to drug therapy (Appendix 3). The
patient satisfaction survey was developed for the present study. It was pre-tested on a random
sample of twenty-five patients from the FHHS pharmacy outpatient section to ensure the
survey was easy to administer and complete. Patients were asked to rate their satisfaction
with the hospital physician, clinical pharmacist and the hospital drug information provided on
a scale from 1 to 4 (very dissatisfied through to very satisfied). Recall error at the end of the
study was avoided by administering the survey on the final day of the study after the patient’s

clinic visit with the investigator. An independent person administered the survey in each case.

All patients randomised to the PC program attended appointments at six-weekly intervals for

six months with the investigating pharmacist, who had completed a comprehensive, self-
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directed revision of diabetes management prior to the study. The investigator saw each
patient at every visit, eliminating bias that may have arisen from using different clinical
pharmacists. A comprehensive list of questions relating to pharmacotherapy and diabetes,
including use of prescription and non-prescription medicines (including the use of
complementary medicines), was covered during the patient’s appointment (Appendix 4).
Treatment goals were established at recruitment and discussed, reviewed and modified during
the intervention according to the individual needs of the patient. The PC program was carried
out in close co-operation with the diabetes physicians and other members of the diabetes
health care team, who were aware of the PC program/control allocation for patients. The
control patients received standard outpatient care for their diabetes but no intervention from
the investigator. These patients completed the HRQOL survey but not the patient satisfaction
survey. All patients had their HbA,; measured at the beginning and end of the study.

' it had been determined that 17 PC patients and 17 controls were

Based on a previous study
required to demonstrate a 20% difference in the HbA /. at the end of the study (power>80%,
0=0.05). To account for potential withdrawals, particularly from the PC group, and to

increase the power of the study, the target was 50 PC patients and 25 controls.

3.3.3 DATA ANALYSIS :
Data are reported as meantsd (for normally distributed data) and geometric mean [sd range]

or median (IQR) (for non-normally distributed data). Statistical analyses were performed
using the Statistical Package for Social Sciences, (SPSS), version 11. Statistical differences
in continuous outcome measures between the two groups were assessed using Student’s #-test
for independent samples. Study entry and endpoint outcome measures were compared using
the paired #-test. Categorical data were assessed by Chi-square tests or Fishers’ exact test.
HRQOL and patient satisfaction scores were similarly analysed. Non parametric tests
included the Mann Whitney test and the Kruskal Wallis test. A significance level of P<0.05

was used.
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3.4 RESULTS

3.4.1 DEMOGRAPHICS
In this pilot study, seventy-three patients were recruited, from the FHHS Diabetes Outpatient

clinic, comprising 48 cases and 25 controls (Figure 3.1). There were no significant
differences between cases and controls for any of the demographic variables that were

documented. The sample was predominantly elderly type 2 DM patients (Table 3.1).

Randomised 73 DM patients

Inclusion criteria:
Adult patients with either type 1 or type 2
DM with at least one risk factor
indicating the patient was high-risk (see methods)

Case:control
2:1 computer generated randomisation schedule

L ) |

Intervention group (n=48) Control group (n=25)
Received pharmacist intervention No pharmacist intervention;
Provision of PC; 6 weekly appointments usual care
with clinical pharmacist plus usunal care

40 patients completed the study 21 patients completed the study
8 withdrew (did not want 4 withdrew {did not want
to participate; no reason given) to participate; no reason given)

Figure 3.1: Consort diagram showing patient numbers at key time-points in the study

between recruitment and close-out

Table 3.1: Patient demographics for patients enrolled in the intervention study

Cases Controls P
Total number 48 25
Type 2 DM (%) 34 (71} 20 (80) 0.41
Age (years) 60+12 61£12 0.45
Malc (%) 28 (58%) 12 (48%) 034
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3.4.2 GLYCAEMIC CONTROL

During the study period, the median (IQR) HbA . levels did not change significantly in either

the cases or controls at the beginning and end of the study (P>0.42 across time and between

groups) (Table 3.2).

Table 3.2: HbA; (%} levels over time. Data are median (IQR).

Study entry 6 months P
Cases (n=48) 8.1(72,9.0) 7.8(73,89) 059
Control (n=25) 8.5(7.2,9.7) 82(7.3,89) 059
P 0.67 0.42

3.4.3 HEALTH-RELATED QUALITY OF LIFE

Responses to DQOL questions were rated on a Likert scale from 1 to 3, with higher scores

indicating greater dissatisfaction (reported as “satisfaction™), impact (reported as “impact’™}

worry (reported as “worry””) regarding their diabetes. There were no significant differences in

DQOL within or between groups during the course of the study (P>0.11) (Table 3.3}). As

there were no significant differences in HRQOL in the univariate statistics, multivariate

analysis was not undertaken.

Table 3.3— DQOL for cases and controls at study entry and at 6 months, Data are median

(IQR).
Case Study entry pP 6 months P P
n=48 Case vs Case vs Study entry
Control control control — 6 months
n=25
Satisfaction Case 1.9(1,4, 2.5) 0.46 2.2(1.9,2.8) 0.19 0.68
Control 1.6(1.4,2.4) 1.8(1.2,2.4) 0.67
Impact Case 2.2(1.8,2.4) 0.86 2.2(2.1,2.8) 0.90 0.63
Control 2.2 (2.0, 2.6) 23(1.8,2.5) 0.28
Worry Case 1.7 (1.3, 2.3) 0.21 2.0 (1.6, 2.6) 0.81 0.15
Control 1.8 (0.9, 2.6) 1.9(1.4,2.5) 0.46
Total Case 1.9(1.6,2.3) 0.73 2.1(1.9,2.6) 0.90 0.11
Control 2.0(1.5,2.3) 2.1(1.5,2.4) 0.38
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3.4.4 PATIENT SATISFACTION
Patients were asked to rate the questions from strongly disagree, disagree, agree, to strongly

agree (rated as one, two, three and four). A higher score indicated a higher degree of
satisfaction. Whilst the study entry score for the pharmacist was lower than that for the
physician, there was a significantly higher satisfaction with the clinical pharmacist at the end
of the study than at the beginning (P=0.01) as well as a greater patient satisfaction with drug
information {P=0.04} (Table 3.4).

In the group of questions relating to medical practitioners, the respondents generally agreed
with the statements relating to the care given by their medical practitioner (rating three). In
the group of questions relating to satisfaction with their pharmacist and satisfaction with the
drug information provided, there was a shift from disagreeing about the statements regarding

the level of care of the pharmacist to agreeing (rating scale two to rating scale three).

Table 3.4: Results of the patient satisfaction survey. Data are meantsd.

Study entry Six months P
Hospital physician satisfaction 3.10.6 3.340.8 | 0.21
Clinical pharmacist satisfaction 2.940.6 3.3£0.8 0.01
Drug information satisfaction 2.940.5 3.1+0.5 0.04

3.4.5 DRUG THERAPY INTERVENTIONS
Thirty-nine drug therapy interventions were made in the cases after a full medication review

and subsequent discussion with the hospital physician (Table 3.5). All drug therapy
suggestions that were discussed with the hospital physician were implemented. No
interventions were made in the control group as there was no medication review in this group

by the investigator.
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Table 3.5: Categories of interventions

Intervention n(%) Example:

Addition of a drug 16 (41) Addition of metformin to a poorly controlled obese type
2 DM patient on insulin therapy

Cessation of a drug 8 (20)  Patient with contraindications to the use of NSAIDS —
change to regular paracetamol dosing

Adverse drug reaction 1(3) Rash to cerivastatin

Drug/food interaction 9(23) OHAs — advice with respect to timing of doses and meals

Compliance 2(5) Patient had discontinued low dose aspirin — advised to
restart
Dose increase 3(8) Lipid levels remaining high; increase simvastatin dose

3.4.6 COMPLEMENTARY MEDICINES
During the study it was determined that 16% of patients were taking at least one CM, usually

without the knowledge of the hospital physician. Fourteen different CMs were being
consumed and 9 of these (64%) had the potential to interfere with another medication or affect
an existing disease state in the individual patient (Table 3.6). Details of the potential

monitoring requirements can be seen in Table 3.7.

Cases: =48 Controls = 25

Number of patients taking CMs = 8 {16.7%) = Number of patients taking CMs =4 (16%)
Number of CMs =8 Number of CMs = 6
Omega - 3 fish oil Herbalax ®

Chromium | Linseed and Garlic
Gingko biloba Grape seed Extract
Gotu-cola Fish Oil and glucosamine
Glucosamine

Cod liver oil

Thiamine

Thiamine

CMs in italics had the potential to interfere with another medication or influence an existing

disease state in the individual patient.
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3.5 DISCUSSION

The overall level of glycaemic control in the majority of the present patients was suboptimal.l

It is well documented that good glycaemic control with HbA . levels of less than 7.0% results

188, 355, 365-368 A5 diabetes progresses, the

in health and cost benefits in the diabetic patient.
level of glycaemic control generally worsens and it may have been that these patients had a

long duration of diabetes, making attainment of good glycaemic control more difficult. 18

In the context of this small-scale pilot study, it may be that more regular patient contact either
by more frequent clinic appointments or via the telephone would have been an important
factor in influencing glycaemic control. Asking patients to attend more regularly may have
had an impact on their HRQOLH, however more regular contact via the telephone may prove
effective.’*® Other educational strategies, such as a regular newsletter addressing different
aspects of maintaining good glycaemic control may also have beeﬁ of benefit,'*® 208 211,35 A

longer study, may also have been important to see changes in glycaemic control.

HRQOL is a widely accepted endpoint in intervention studies. HRQOL endpoints that are
related to health care have been used to adjust measures of effectiveness for clinical decision-
making and resource allocation, and to evaluate drugs and health-care programs in many
areas.>™ 3! 1n the present study, the DQOL did not change in any dimension over the six-

month period in cases or controls.

The DQOL was developed for the DCCT."? It was postulated that HRQOL might be worse
in the DCCT intervention group, due to the increased incidence of hypoglycaemia and the
increased demands of intensive therapy. However, there was no intervention-specific
difference in HRQOL mean and total scores. The present study was more demanding for the
patient as they had to attend the outpatient clinic more regularly. This did not worsen the
individual “satisfaction” scores. While the DQOL is a diabetes-specific HRQOL tool'?, it
would have been useful to have used a general health related QOL tool such as the SF-36.1
Multiple indexes of HRQOL are preferable becanse no single standard measure exists for

assessing the effects of clinical interventions in diabetes.'”
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The patient satisfaction survey was administered to cases only as a measure of their
satisfaction with their hospital physician, pharmacist and the drug information provided to
them during the study. It is important to note that the investigator did not administer the
survey to minimise the influence of the investigator’s presence. The survey was administered
by an independent person, who reported (anecdotally) a high level of positive comments
regarding the study. Some cases rang the investigator after the conclusion of the study to
offer positive comments and their thanks. The survey was reported by the independent
monitor to be easy to administer and patients did not report any difficulty understanding the

questions.

The survey results showed an improvement in the mean patient satisfaction scores for the
pharmacist and the drug related information, both being rated more highly at the end of the
study. The satisfaction with the pharmacist had the greatest improvement. This is an
important result in terms of the pharmacists’ role. Patient satisfaction with the delivery of
health care services has become recognised as an increasingly important outcome of care and
an indicator of the quality of those services. 7>*™ There are a plethora of patient satisfaction
surveys in the literature, however few are standardised and most measure patient satisfaction

ds>3™ 3 The various methods that have been used include self-

by different metho
administered questionnaires, phone surveys, face-to-face interviews, mail surveys and
comment cards. Various scales, rating methods and types of questions have also been used
and have included visual analog scales, Likert scales, open-ended questions, closed-ended
questions and positive or negative questions.’ 72374 Although it is important to observe
improvement in patient satisfaction, if this is not accompanied by improvement in other

outcome measures such as HRQOL and clinical parameters, then the benefit of the patient

satisfaction score is diminished.

Drug therapy interventions were a result of the PC process.'”® During the process, drug-
related problems were identified, discussed with the patient and the physician and changes to
the patients medications were then considered. These types of interventions are well
described in the literature.!? 130 158 165376 A5 only one measure of clinical outcome was
followed in the present study, it can be concluded that the drug therapy interventions did not

result in improvement in glycaemic control. If multiple clinical outcomes had been measured
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and followed (e.g., lipids, BP, BMI), the effect of these drug therapy interventions may have

been seen.

The use of CMs in patients with diabetes has been described, but the surveys all have
methodological differences, making comparison difficult.?®"> %> 2% % Lt is clear that the
present patient group was consuming CMs and some of these CMs may have the potential for
CM-drug interactions or CM—disease interactions. This would increase certain monitoring
requirements in a diabetic patient. The importance of a complete patient medication history

as part of the PC process becomes paramount.
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3.6 SUMMARY

A PC program was successfully accommodated in an outpatient clinic setting and was well

received by patients and hospital physicians. The PC program did not adversely affect the
patient’s HRQOL and it significantly improved patient satisfaction both with the role of the
clinical pharmacist and with the provision of drug-related information. The PC program was
not associated with any improvement in glycaemic control within the 6-month study period as
assessed by HbAi.. A longer time frame and increased intensity of intervention may be

required to show a clinical improvement in glycaemic control in a tertiary care setting.

High-risk patients were targeted on the basis that they would have the greatest potential for

1 1t is also possible that the multiple problems and

clinical benefit from the PC program.
complexities of care facing these patients blunted the impact of the PC program. In addition
these patients are usually reviewed by up to five different HCPs, including a hospital
physician after referral by their general practitioner to the clinic. Even with this level of care,
HbA . levels below 8% were not achieved in most of the case and control subjects. The value
of adding a pharmacist in this setting appears to be related to the medication review process.

The medication review process is an important part of the management of the diabetic patient,

and showed benefits in highlighting the use of CMs and drug therapy changes.

There has been a small-scale study of a PC program in a diabetes outpatient clinic involving

1 A range of interventions was implemented in

39 urban African-American patients.
addition to medication counselling. The mean HbA . at the beginning of the study was >12%
and 9.2% at the end, a level that is still substantially higher than that seen in the patients
recruited to the present study. Given the very high initial HbA, levels in the patients
recruited, it is not surprising that a positive result was achieved. Recent evidence suggests
that there is no threshold HbA ;. level for vascular benefit in diabetes.*”’ Although the data
from the restricted sample in the present study, did not show a significant reduction in HbA .

even a small improvement as a result of a PC program may prove cost effective.

Thirty-nine interventions were implemented in the case group. These interventions involved a

wide range of medications, not just hypoglycaemics. While these interventions did not result
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in a significant improvement in glycaemic control over a six-month period, it may be that
additional vascular risk factors, such as blood lipids and BP may have improved. These

secondary endpoints were not considered in the present study.

During the process of medication review, one in six patients was found to be consuming one
and two CMs. Of these CMs, 64% had the potential to interact with prescribed medicines or
have a potential effect on an existing disease state in the patient. The use of CMs in type 2
DM warrants further investigation and in particular the clinical impact of these CMs requires

review.

The present study highlights the value of the pharmacist as an information resource for
patients with diabetes. This extends to CMs where potential interactions with conventional
therapy may be neither suspected nor recognised. The present data and those of others
suggest that a larger evaluation of a PC program for diabetes in the primary care setting may
be valuable. The service was offered by a single dedicated clinical pharmacist who had
completed self-directed diabetes care training. When reviewing the ability of this service to
be adapted to the wider community, diabetes training of the service provider must be included

as part of the study design.
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3.7 LIMITATIONS AND
RECOMMENDATIONS

¢ Future studies need to collect further demographic information including.duration
of diabetes, presence of complications (such as cardiovascular disease), and
ethnicity. This information may have helped to explain the poor level of
glycaemic control seen in this group of patients and if collected enable the
pharmacist to provide more targeted PC.

¢ Future studies need to follow all pertineﬁt end points relevant to diabetes care
including lipid levels, BP, microalbuminuria and body mass index (BMI). While
some of these parameters were inclusion criteria, they were not followed as part of
the present pilot study and this is a major limitation. It may well be that even
though glycaemic control did not improve in the present study, these other
important endpoints that were not followed, may have improved.

e A larger cohort and longer study would have been necessary to see statistically
significant changes in the various parameters. This study was carried out over a
six-month period. It may be that with this cohort of poorly controlled patients with
diabetes, a longer time frame may have been necessary. A longer time frame
would have allowed for further educational strategies to be implemented and for
more contact with the patient.

¢ While the DQOL is a diabetes specific HRQOL tool'?, it would have been useful
to add a health related QOL tool, such as the SF-36.°'® Multiple indexes of
HRQOL are preferable, as one tool does not assess all aspects of HRQOL.

e This study identified for the first time a high usage of CMs in high-risk diabetes
patients. A larger detailed study of CM usage in patients with diabetes would
provide valuable data to further address this issue. |

e The patient satisfaction survey was developed for the present study and as such
was a non validated tool. A larger cohort and more studies would be needed to
fully validate the instrument.

e A single pharmacist with diabetes specific training completed the intervention.
For this intervention to be able to be widely used in the community, pharmacists

would have to complete a diabetes related training course.
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CHAPTER 4

PHARMACEUTICAL CARE IN COMMUNITY-
BASED DIABETES MELLITUS PATIENTS

4.1 INTRODUCTION

The PC model was established to provide a framework by which drug use could be improved
9

PC must not end in the tertiary
153, 378

to enhance patients’ clinical and HRQOL outcomes.*
referral centre but must continue into the community. As such, communication
mechanisms need to be established with the general practitioner other HCPs in the

community. (Chapter 1, Section 1.3).3 7

Following the pilot study carried out in the tertiary referral centre (Chapter 3), the
methodology used was reviewed and modified to enable a larger, more comprehensive study
to be carried out in a community-based group of patients with diabetes. As ethnicity was
found to be an important factor in the treatment schedule for SE and AC patients attending the
FDS (Chapter 2), the PC program recruited patients from the these two ethnic groups to
further define treatment differences between them.

4.2 AIM

The aim of the present study was to determine the impact of a PC program in type 2 DM

patients attending the Fremantle Diabetes Study (FDS), in Western Australia, The hypothesis
was that a PC program would improve glycaemic control, BP, lipid profile, BMI and
microalbuminuria without impacting adversely on the HRQOL of the patient. The specific
outcome measures that were used to determine the impact of the program were:
1. glycaemic control as assessed by FPG and HbA .
2. BP as measured by SBP and DBP measurements using a sphygnomanometer
3. lipid profile as measured by total plasma cholesterol, plasma HDIL-cholesterol and
plasma triglycerides
4. BMI calculated from weight and height measurements
5. HRQOL as measured by a diabetes-specific QOL questionnaire (the DQOL) and a
general health QOL questionnaire (the SF-36).
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4.3 METHODS

4.3.1 APPROVAL
The study was undertaken in the Diabetes Research Unit, in the University Department of

Medicine at FHHS, Western Australia. All patients were recruited from the FDS (Chapter 2;
Section 2.3). The Human Rights Committee, FHHS approved the FDS and the Human
Rescarch Ethics Committee, Curtin University, approved the present sub-study. All patients

gave informed consent to participate.

4.3.2 IMPLEMENTATION
4.3.2.1 Patients _
Adult patients from the FDS, with type 2 DM of SE or AC ethnicity, on one or more

medications at recruitment, were entered into the study. During the recruitment phase
(February 2001 — November 2001), all patients attending the FDS for their annual assessment
were assessed for eligibility. Type 2 patients with diabetes were included as these patients
generally have more co-morbidities and diabetes related complications and are on more
medications than type 1 patients and may therefore benefit more from a pharmaceutical care
program, Type 2 patients with diabetes are also more commonly seen in the community due
to the higher prevalence of this form of diabetes. Patients who met the inclusion criteria were
randomised as cases or controls by consecutive case: control allocation. All eligible patients
agreed to participate. In the present study FDS patients were followed for twelve months
from recruitment. Exclusion criteria were:

1. type 1 DM patients

2. patients not of SE or AC ethnicity and

3. patients on no medications at recruitment.

4.3.3.2 Methods
All patients that were recruited to the present study completed the annual FDS assessment

(Chapter 2; Section 2.3.5 and Appendix 1). Demographic information, past medical history,
self-care characteristics and relevant clinical data were obtained from each patient’s FDS
records. The FDS records included the initial assessment (Chapter 2, Section 2.3.5.1) and
each annual assessment (Chapter 2, Section 2.3.5.2). The FDS interview was administered by

the investigator for patients recruited to the present study.

109



Specific outcomes included change in HbA,.,, FPG, BP, lipid profile, BMI, presence of
microalbuminuria {urine albumin;urine creatinine ratio (ACR) 2 3mg/mmol), 10-year vascular
risk and HRQOL. HRQOL was assessed using a diabetes specific tool, the modified DQOL
(Chapter 3; Section 3.3.2) and a general health QOL tool, the SF-36.%'°

At the annual FDS assessment, an experienced clinical pharmacist (the investigator) assessed
all patients randomised to the PC program. The same clinical pharmacist, who had completed
a comprehensive, self-directed revision of diabetes management prior to the study, saw each
patient at every visit, eliminating bias that may have arisen from using different clinical
pharmacists. A comprehensive list of questions relating to pharmacotherapy and diabetes,
including use of prescription and non-prescription medicines, was covered during the
patient’s appointment with the clinical pharmacist (Appendix 4). A medication profile was
subsequently provided to individual patients, along with their test results from their
assessments. The medication profile listed all the patients’ medications (prescription and non-
prescription), important or relevant side effects and treatment goals. This was also sent to the
patient’s general practitioner and any other relevant HCPs. The control patients underwent
the standard FDS assessment and the results were forwarded to their general practitioner; no
medication profile was provided. All patients (cases and confrols) attended the FDS for a six-
month interim review of relevant clinical indicators and these results were forwarded to the

general practitioner.

For patients in the PC arm, treatment goals were prioritised and the patient was telephoned at
approximately six weekly intervals for twelve months and each treatment goal (in order of
perceived importance by the investigator) was discussed over the intervention period. When
necessary the medication profile and treatment goals were revised and a new copy was posted
to the patient, their general practitioner and any other relevant HCPs. Patients were
encouraged to discuss treatment goals with their general practitioner and other relevant HCPs.
Topics that were discussed via telephone and at the interview included medication
compliance, individual medications, BP reduction, glycaemic control, lipid level reduction,
diet, exercise and other topics to meet the needs of the individual patient (as assessed by the
clinical pharmacist). In addition to the regular contact by telephone, all patients received a
bimonthly newsletter on important topics for patients with diabetes, such as glycaemic

control, maintaining a balanced diet, BP and exercise. The clinical pharmacist wrote four

110



newsletters for distribution to the PC program patients after specific issues were identified in
many patients via patient interview. Topics included the use of low-dose aspirin in type 2
DM, the importance of exercise and the importance of regular monitoring of HbA,.. Other
educational pamphlets were provided from the Heart Foundation of Australia and Diabetes
Australia and included topics such as eating a balanced diet and the importance of BP

reduction.

Regular examinations and tests are an accepted and necessary part of diabetes care."”® The
minimum recommended frequency of various tests and examinations can be seen in Table 4.1.

1, 103,198,215 and then used as a guide when

This was developed from various literature sources
reviewing treatment goals and standards in the PC program patients. Treatment goals were

modified according to individual patient’s needs.

Table 4.1: Tests and examinations for patients with diabetes

Test/Examination Minimum Goal
frequency

Eye examination Annual

BP Annual <135/85 mmHg

Neurological examination Annual

Total cholesterol Annual <5 mmol/L

Triglycerides Annual <1.7 mmol/L

HDL - cholesterol Annual >1.1 mmol/L.

HbA 6 monthly <7%

FPG 6 monthly <6.7 mmol/L

Serum creatinine Annual

Condition of feet — podiatrist Annual

General practitioner consult 4 monthly

Dietetic consult Annual

Diabetes education Annual

Complete physical Annual

BMI : 6 monthly BMI < 27 kg/m®

Influenza vaccination (seasonal} Annual

Urine analysis (test for presence of Annual ACR<3mg/mmol

protein)

Medication profile review and update 4 monthly

including:

Review of hypoglycaemics

Review of lipid lowering drugs

Review of BP lowering drugs

Review of CMs

Aspirin therapy where indicated
Other as required
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4.3.3 DATA ANALYSIS

Based on previous studies' "

(Chapter 3) it was determined that approximately 80 PC patients
and 80 controls were required to demonstrate a 10% difference in the HbA | at the end of the
study (power>80%, 0:=0.05). To account for potential withdrawals, the target cohort was 100

PC program patients and 100 controls.

Statistical analyses were performed using the Statistical Package for Social Sciences (SPSS),
version 11. Results are expressed as meantsd (for norm'ally distributed data), and geometric
mean [sd range] or median (IQR) (for non-normally distributed data). Statistical differences
in continuous outcome measures between the two groups were assessed using Student’s #-test
for independent samples. Study entry and endpoint outcome measures were compared using
the paired f-test. Categorical data were assessed by Chi-square tests or Fishers® exact test.
Non parametric tests included the Mann Whitney test and the Kruskal Wallis test. Multiple
linear regression analysis was used to determine whether PC group membership was an
independent predictor of response after adjusting for key variables. Repeated measures
general linear modelling was applied to determine factors associated with DQOL. A

significance level of <0.05 was used.
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4.4 RESULTS

4.4.1 DEMOGRAPHICS
4.4.1.1 FDS patients
During the 3-year period April 1993 to April 1996, 2277 eligible subjects were identified

from the Fremantle postcode area, and 1426 of these (63%) were recruited to the FDS. There
were no significant differences in mean age, gender, country of birth or type of diabetes

between FDS recruits and those patients who were not recruited to the study. > 2

4.4.1.2 PC patients
Of 489 type 2 DM patients who attended for an FDS assessment during the recruitment

period, 202 met the selection criteria and were recruited to the study with an equal allocation
of cases and controls. There were no gender or age differences between these subjects and
FDS patients who were not recruited, however study participants had a shorter mean duration
of diabetes at their baseline FDS visit (3.0 [0.5, 6.0} vs 4.0 [1.0, 10.0] years; P<0.001).
Patients recruited to the study were more like to be of AC ethnicity (87% vs 60%; P<0.001).
Of the 202 recruited patients, 185 completed the 12-month study (Figure 4.1). There were no
significant differences in mean age, gender distribution, mean duration of diabetes or clinical

variables between those who completed the study and those who withdrew.

In the present study, patients in the case group had a longer duration of diabetes than the
controls at randomisation (10 [7, 16] vears vs 9 [5, 15]; P=0.01), were on more medications (7
(5,9) vs 5 (3,7); P=0.003) and a higher percentage had microalbuminuria (53% vs 26%;
P=0.001). There were no other significant differences between cases and controls for any
other demographic variables (Table 4.2). Other than duration of diabetes there were no ethnic
differences in any of the study entry demographic variables.
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Assessed for eligibility; all FDS patients
attending for an annual assessment in 2001
(n=489)

Excluded (n=287)
Not meeting inclusion criteria:
Type 1 DM patients; patients on no medications;
patients not of SE or AC ethnicity

Randomised 202 SE or AC type 2 DM patients,
on one or more medications
Consecutive case: control randomisation
(101 cases: 101 controls)

PC program group (n=101)
9 SE;92 AC
Received pharmacist intervention

Control group {(n=101}
14 SE; 87 AC
Neo pharmacist intervention

Annual FDS review; normal community follow-up
Six month initerim review at FDS

Provision of PC

Completed two QOL surveys

Annual FDS review; normal community follow-up
Six month interim review at FDS

No pharmacist intervention

Completed two QOL surveys

Withdrawn (n=7)
3 died; 4 withdrew {major depression,
husband with serious illness, 2 did not want
to participate)

Withdrawn {n=10)
5 withdrew (major depression,
4 did not want to participate)

94 patients completed
the study

91 patients completed
the study

Figure 4.1: Consort diagram showing patient numbers at key time-points in the study

between recruitment and close-out
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Table 4.2 — Baseline characteristics of patients who completed the study. Data are meantsd,

geometric mean [sd range], median (IQR), or percentage (%)

Case Control

n 94 91

Age (years) 7147 7048 0.70
Male (%) 48 57 0.24
Duration (years) 10 [7,16] 91[5,15] 0.01
BMI (kg/m?) 3014 30+4 0.97
FPG (mmol/L) 88(73,105) 81(6.7,9.7) 0.12
HbA . (%) 7.5(69,8.0) 7.1(6.3,8.1) 0.20
SBP (mmHg) 158122 15625 0.63
DBP (mmHg) 7710 7711 0.95
Plasma total cholesterol (mmol/L) 5.0+1.1 4.9+0.8 0.50
Plasma HDL-cholesterol (mmol/L) 1.2240.36 1.1940.32 0.63
Plasma triglyceride (mmol/L) 1.6[09,3.0] 1.5[1.0,2.5] 045
ACR (mg/mmol) 29[06,14.1] 1.7[04,8.2] 0.02
Microalbuminuric (%) 53 26 0.001
Known IHD/CVD#* (self-report) 54 41 0.08
Number of medications 7 (5,9} 5@3,7) 0.003

*THD (ischaemic heart disease); CVD (cerebrovascular disease)
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4.4.2 CLINICAL OUTCOME MEASURES
BMI, SBP, DBP, FPG, HbA,,, triglycerides and total cholesterol all decreased in the case

group over the 12-month period of the intervention (Table 4.3). The percentage of patients
who were microalbuminuric decreased in the case group over time and increased in the
control group (53% vs 40% for the cases; P<0.0001 and 26% vs 35% for the controls;
P=0.05). Table 4.4 shows the unadjusted mean (95% CIis) for changes in variables over the

intervention period. There were no ethnic differences in any clinical outcome measure.

Multiple linear regression analysis that adjusted for age, gender, duration of diabetes at
baseline, BMI, the associated baseline variable and cha.ngé_ in exercise over the study period
(model 1), confirmed that changes in glycaemic control (as measured by FPG and HbA,.), BP
(as measured by SBP and DBP) and ACR remained significant (Table 4.5). Model 2
reviewed dosage intensification in addition to th¢ parameters in model 1. For changes in
glycaemic control model 2 included dose decrease, no change, increase in dosages of
hypoglycaemics, addition of one OHA, addition of two OHAs and progression to insulin.
Using model 2 changes in glycaemic control remained significant. For changes in blood
pressure, ACR and lipids model 2 included dose decrease, no change and addition of the
relevant medication (for example addition of an antihypertensive or a lipid lowering
medication). Using model 2 changes in SBP, DBP and ACR remained significant. Changes

in the lipid profile did not remain significant in the multiple linear reg;ressidn analysis.

The 10-year risk of having a new CHD event or stroke was calculated using the UKPDS risk
engine, which is only valid for patients without a previous event.* ¥ The risk of having a
new event in this subset of patients decreased in the case group over time (Table 4.6), while
the risk for the controls increased. The 10-year risk of stroke stayed the same in the case

group, but increased in the control group.
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4.44 THE FDS INTERVIEW
A comprehensive questionnaire related to diabetes self-care and management was

administered at each annual FDS assessment (Chapter 2, Section 2.3.5). This FDS interview
was administered by the investigator for the PC program patients at study entry and at 12
months. There were few differences between cases and controls either at study entry or at 12
months. PC program patients reported better levels of glycaemic control as measured by
fasting SMBG, at 12 months (Table 4.8). There were no differences in self-care

characteristics between ethnic groups.
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4.4.5 QUALITY OF LFE
Two HRQOL tools were used to determine whether there were HRQOL differences between

cases and controls. A diabetes specific tool was used (modified DQOL; Chapter 3, Section
3.3.2) and a general health QOL tool, the SF-36.1% 316,330, 382

4.4.5.1 DQOL scores
Responses to DQOL questions were rated on a Likert scale from 1 to 5, with higher scores

indicating greater dissatisfaction, or poorer HRQOL. The dimensions were labelled
“satisfaction”, “worry” and “impact”. There were signiﬁcanf changes in HRQOL ovef time
for both the cases and the controls, as measured by the DQOL. Both the case and control
groups saw an improvement in HRQOL for aspects relating to “how often diabetes interferes
with their life”, reported as “impact” (P=0.01 and P=0.02 respectively). There were no other
improvements in HRQOL in any other dimension for cases and the total HRQOL for the cases

remained the same. Controls however reported an improvement in HRQOL in the dimension

of “worry” and also in the total DQOL (Table 4.9).

Table 4.9: DQOL in PC study groups. Data are median (IQR). Cases n=94; controls n=91.

Study entry P 12 months P P
Case vs. Casevs  Study entry
control control — 12 months
Satisfaction Case 1.5(1.2,2.1) 0.52 14(1.1,2.1) 0.18 0.91
Control 1.6(1.3,2.1) 1.6 (1.2,2.0) 0.11
Impact Case 21(1.8,24) 0.14 1.9(1.6,2.4) 0.38 0.01
Control 2.2 (1.8, 2.2) 1.8(1.5,2.2) 0.02
Worry Case 1.5(1.2,2.2) 0.36 1.4 (1.0, 2.2) 0.76 0.47
Control  1.7(1.2,2.3) 1.3 (1.0, 2.0) <0.0001
Total Case 1.8(2.1,2.4) 0.77 1.7(1.4,2.1) 0.60 0.32
Control 1.8(1.5,2.2) 1.7 (1.4, 2.0) <0.0001

The DQOL scores for each dimension were totalled for all dimensions, giving a “sum” DQOL
(Table 4.10). The possible range of scores was from 26 to 130, with a higher score indicating
a worse DQOL. There were no differences between cases and control at study entry or 12
months, however the control “sum”™ DQOL improved over time (P<0.001}), while the “sum”

DQOL for the cases remained the same
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Using a general linear model, which adjusted for age, sex and ethnicity, it was found that the
repeated DQOL measures could be accounted for by gender and ethnicity, but not the PC
study, after controlling for the age of the patients (Table 4.11). -

The significant ethnic differences in DQOL have been further analysed in Table 4.12, SE
patients had a worse total DQOL than AC patients at study entry and at twelve months in the
dimensions of “satisfaction” and “impact”, which was reflected in a higher total DQOL. AC
patients also showed an improvement in the dimension of “impact” over time, which was
reflected in a significant improvement in the total DQOL (P<0.0001), when reviewed
according to ethnicity.

Table 4.10: “Sum” DQOL. Data are gemometric mean [sd range]

Study entry 12 months P
Study entry — 12 months

Case (n=94) 44 [35, 55] 41 [31, 55] 0.07
Control (n=91) 46 [36, 58] 3930, 52] <0.001
P Case vs Control 0.17 0.47

Table 4.11 General linear modelling reviewing factors affecting DQOL

Factors P

Case — control (being enrolled in the PC study) 0.73
Apge 0.67
Gender 0.04
Ethnicity ' <0.0001
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Table 4.12: DQOL in ethnic groups (n=164 AC; n=21 SE). Data are median (IQR).

Ethnic Study entry P 12 months P P
group AC vs SE ACvs SE  Study entry
— 12 months
Satisfaction AC 1.5(1.2,2.0) 0.05 1.4 (1.1, 2.0) 0.001 0.13
SE 1.9(1.5,2.8) 2.0(1.6, 2.6) 0.47
Impact AC 2.1(1.8,2.4) 0.05 1.8 (1,5, 2.3) 0.01 <(.0001
SE 2.3(2.0,2.8) 2.3(2.0,2.8) 0.83
Worry AC 1.6(1.2,2.2) 0.50 1.3 (1.0, 2.0) 0.40 0.43
SE 1.7 (1.3, 2.7) 1.7 (1.2, 3.0) 0.25
Total AC 1.8(1.5,2.2) 0.02 1.6 (1,3, 2.0} 0.001 <0.0001
SE 2.0 (1.6, 2.6) 2.0(1.7,3.0) 0.97

After adjusting for gender, age and ethnicity, there was no difference in HRQOL as measured

by the DQOL between cases and controls. The apparent improvement in HRQOL in the

control group is due to changes in the ethnic mix over the time frame of the study because of

patient withdrawals. The ethnic differences in DQOL warrant further investigation.

4.4.5.2 SF-36 scores .
There were no significant differences in HRQOL as measured by the SF-36 in any dimension

between intervention groups or across time (Table 4.13). In view of the lack of difference

between cases and controls within groups and across time, multivariate analysis was not

performed.

When reviewing ethnicity, SE patients had a worse HRQOL in the dimension of mental health

and general health that persisted over time. (Table 4.14)
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4.5 DISCUSSION

4.5.1 GENERAL
The present study has demonstrated that a community-based PC program with type 2 DM

patients was associated with beneficial reductions in modifiable vascular risk factors. There
were significant improvements in glycaemic control and BP and these improvements
persisted after adjustment for key demographic variables .and intensification of
pharmacotherapy. In addition, the PC program was associated with a significant reduction in
the 10-year risk of having a new CHD event for patients without a history of cardiovascular

disease.

Glycaemic control (as measured by HbA . and FPG) improved over the study period, in the
cases. The UKPDS determined that, for each 1% reduction in HbA,, there was a reduction
in risk of 21% for any endpoint related to diabetes and 14% for myocardial infarction, with
no threshold of risk observed.” *”” In the present study, there was an increase in the number
of cases on insulin. However, a multiple linear regression model that adjusted for key
demographic variables and treatment intensification with hypoglycaemic therapy found that
the beneficial effects remained significant. This confirmed that the PC program was an
independent predictor of response and that the PC program had benefits for non-drug

determinants of risk.

Blood pressure as measured by SBP and DBP decreased in the case group over time. While
the proportion of patients on anti-hypertensive therapy did not increase in the case group,
improvements in BP observed in the PC group were possibly due to more appropriate doses
of these medications and/or lifestyle change, both of which were specifically targeted in the
PC program. The multifactorial nature of the PC program was highlighted by the results of
the multiple linear regression analysis, which showed that the beneficial changes seen with .
BP reduction persisted after adjusting for key variables including treatment intensification
with antihypertensive medication. 1t may well be that the improvement in BP control was the
results of improved adherence, however this was not assessed in the present study. BP
education was specifically targeted in the study group at a one-on-one level and via Diabetes

Australia and National Heart Foundation pamphlets. BP treatment goals were recorded on
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the patients’ medication profile as well as the patients’” BP on the day of their FDS

assessment. This information was also forwarded to the patient’s general practitioner.

Other changes in medications that resulted in clinically relevant improvements in key
parameters, included the increase in the number of cases on ACE inhibitors or ARII blockers,
with a resultant decrease in the proportion of patients with microalbuminuria. Systolic BP
and DBP decreased in the PC study patients and this may have been due to the addition of
ACE inhibitors or ARII blockers, dosage modification of existing antihypertensives (the
percentage of antihypertensive therapy did not change within groups or across time) or
lifestyle changes. ACE inhibitors and ARII blockers have been shown to slow the
progression of nephropathy in patients with type 2 DM and to be vasculoprotective.’® *"*

The results of the present study have clinically significant ramifications in improving both

renal and vascular outcomes in the PC study group.

While there was a significant decrease in total cholesterol and triglycerides in the PC study
patients over the intervention period, these changes did not persist after adjusting for key
variables in multiple linear regression analysis. Despite the lack of impact of the PC program
on lipids there was still an absolute reduction of CHD risk of almost 5% in the PC group.
Treatment of dyslipidaemia should be based on an assessment of absolute vascular risk rather
than lipid levels alone.*® It is well-established that aggressive treatment of dyslipidaemia in
DM is essential and should be targeted in intervention programs.TS’ ™ Plasma cholesterol is
an independent risk factor for CHD and the risk is higher in people with DM than in the non-
diabetic population.! Both the Multiple Risk Factor Intervention Trial (MRFIT)"** and the
UKPDS' have confirmed that for every 1 mmol/L increase in low-density lipoprotein
cholesterol, the relative risk of CHD increases by over 50%. Patients in the present study
were educated about the meaning and consequences of elevated cholesterol and the
importance of lifestyle changes, such as dietary modification and exercise. Emphasis was
placed on weight reduction, exercise and restriction of saturated fat, cholesterol, sugar,
sodium chloride and alcohol. Current evidence suggests that all DM patients should be

considered for treatment with stating®® and this could be targeted as part of future PC

programs.
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The PC program did not result in significant increases in HDL-cholesterol. The main lipid
lowering medications used in patients attending the FDS were statins. While statins have
proven benefits in reducing total cholesterol’®’, they only have minimal effects on HDL,
raising levels by approximately 5%.°%® Combination therapy may need to be considered to
further increase the HDL cholesterol. Education of general practitioners and patients should

address this issue.

There is considerable evidence of the benefit of regular low-dose aspirin therapy in the
prevention of further cardiovascular events.”**** Populations, in whom regular low-dose
aspirin therapy has been advised based on the Hypertension Optimal Treatment (HOT)

87

study” ', included hypertensive patients, current smokers, those with dyslipidaemia and

people with diabetes.

The ADA recommendations for the use of aspirin were first published in 1997%8¢ and updated
in 2003°°° and recommended aspirin for:
1. Secondary prevention of cardiovascular disecase and
2. Primary prevention of cardiovascular disease where there are one or more of the
following risk factors

Family history of CHD

g P

Current smokers
Hypertension (>160mmHg or on antihypertensives)
Obesity (>120% desirable weight)

a o

e. Albuminuria (micro or macro)
f. Dyslipidaemia
g. Age >30 years old
(where no contra-indications existed).
If no contra-indications to the use of aspirin exist, the use of aspirin in the current study
should be 100%, according to the ADA recommendations as all of the patients were over 30
years old. Reviewing the recommendation (but excluding family history of CHD}), 99% of

cases and 94% of controls had at least one risk factor (other than age) for primary prevention.

When reviewing recruitment data for the entire FDS cohort, only 22% of the 1294 patients

39

were taking regular aspirin.””  More than twice the proportion of users (76% vs 30% of non-
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users) had experienced a prior event. Of those with a prior event only 41% were taking
aspirin. The importance of low dose aspirin in DM has been well documented since

1997°%%% and it is clear that the use of aspirin in the community-based FDS population was
increasing. It was also clear that ongoing education of patients and general practitioners is
necessary to maintain high levels of use of aspirin. There is a need for measures to increase
general practitioner and patient awareness of the value of adjunctive aspirin therapy in
patients with type 2 DM. A specific leaflet was produced for the PC program patients to
explain the importance of low-dose aspirin in the patient groups recommended by the
ADA% 0 and patients were encouraged to discuss the contents of this newsletter with their
general practitioner. This intervention was successful in increasing the level of aspirin usage

over time.

Large well-designed, multi-centre trials have confirmed the importance of targeting risk
factors to reduce vascular risk in type 2 patients with diabetes.* > **>** The most intensive
interventions resulted in the largest improvement in metabolic parameters. However these
programs were time consuming and involved large financial commitments. Programs that are
simple to run and can be implemented in the community setting, such as the PC program
outlined in this study are needed to ensure the known benefits of improving metabolic
parameters in the diabetic patient are realised across large numbers of patients.’”* In the
Australian context, programs that are adaptable to rural and remote areas are also important
and other studies have involved rural community pharmacists targeting cardiovascular risk
factors.’® PC services that target DM, such as the one used in the present Sﬁld}’ could be

implemented in rural and remote areas.

The beneficial outcomes found in the present study were associated with the addition of a
pharmacist to the care of community-based type 2 DM patients. The service was offered by a
single dedicated clinical pharmacist who had completed self-directed diabetes care training.
When reviewing the ability of this service to be adapted to the wider community, diabetes
training of the service provider must be included as part of the study design. With this in
mind the strategy was to develop a simple program that would provide maximum benefit to
the patient, with minimum impact on their daily lives. A major factor that contributed to this
goal was the provision of a patient-specific medication profile, which was updated on a

regular basis according to the needs of the patient. The medication profile listed all the
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patients’ medications (prescription and non-prescription), important and/or relevant side
effects and treatment goals. Patients were encouraged to carry their profiles with them and
discuss them with their general practitioner (who was also sent a copy) and other relevant
HCPs. The medication profile was designed to give the patient clear instructions and
guidelines on the use of their medications, with the goal of improving compliance and
reducing confusion over medications. Each medication listed on the profile was explained to
the patient in the face-to-face counselling sessions at recruitment, at six-months and at close-
out and over the telephone when necessary. The relevant treatment goals were listed on the
profile, with the aim of reminding patients to try and achieve their treatment goals.
Importantly, the profile served as a communication tool between the pharmacist, patient and
other relevant HCPs. This may have been especially relevant for patients who had a hospital
admission, during the intervention period as one of the aimé of the medication profile was to

reduce confusion surrounding current medications at the point of admission.

A second key factor was the use of the telephone as a means of communication, so that
diabetes care issues could be addressed without undue disruption for the patient. This simple,
inexpensive means of regular patient contact meant that the patients only had to attend for
two visits in the 12-month intervention period. The telephone has been successfully used as

348

an adjunct in the management of diabetes™*® and other conditions**® and proved to be a useful

communication tool in the current study.

Another important factor was the provision of individualised patient education and
counselling, which was followed up with written education to reinforce the relevant
messages. Diabetes Australia and National Heart Foundation pamphlets that were easily
accessible were used along with a regular newsletter (written by the clinical pharmacist) that
targeted issues raised by many patients during individualised telephone education sessions.
This simple program could be easily used in the context of a modified HMR program.200 In
Australia, this service exists to review all aspects of medication use in the patient’s home
environment and requires a referral to an accredited pharmacist from a general practitioner.
The HMR program only allows one review per year, except where there are significant
changes to the patients’ drug therapy, a situation which may commonly apply to DM patients

due to the chronic and progressive nature of the disease. However, the HMR process results
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in a medication management plan and it is intended that this “plan™ should be an active
document which is reviewed on an ongoing basis by both the community pharmacist and the
general practitioner. Based on the present study and other PC studies in pattents with

diabetes,?® 37

patients with diabetes do neced more frequent follow up to maintain
improvements in metabolic parameters as the disease progresses. There are several issues
that need to be addressed to increase the uptake of the HMR program and to ensure it
adequately meets the needs of DM patients: |
1. Education of general practitioners to recognise the benefits of the HMR program.
More than 25,000 HMRs have been conducted to date, but this has involved only 6%
of general practitioners,”®® The Australian Division of General Practice supports the
HMR program, but recognises that more education of general practitioners about the
benefits of the program is important. The education of general practitioners must also
proceed via recognised pharmacy bodies but more importantly via communication
mechanisms established in the local community between general practitioners,
community pharmacists and accredited pharmacists.
2. Currently only 75% of community pharmacies are accredited to complete HMRs.**
For DM to be adequately targeted in the community all pharmacies need to be
accredited. |
3. Continuing education of general practitioners and pharmacists about DM to ensure
DM care issues are adequately addressed in the communify. _

4. Ensuring that the medication management plan is an active document that is routinely

and regularly reviewed by the community pharmacist and the general praétitioner.

The positive clinical outcomes seen in the present study, prove that a PC program can have
benefits for DM patients. Pharmacists can provide this multifactorial intervention in a
community setting as they are the most accessible member of the health-care team. This will
require collaboration between pharmacists, general practitioners and other relevant HCPs and
the development of easy to follow guidelines for the care of DM patients, supported by

ongoing education.

4.5.2 THE FDS INTERVIEW
Self-report of diabetes care is likely to have inaccuracies due to memory problems, patients

not wanting to admit deficits in self care, and patients either over exaggerating or under
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exaggerating,*** **7%* However, self-reported data did provide some interesting points for
review. The fact that cases and controls had similar responses is encouraging as vast
discrepancies could indicate any one of the above problems.

4.5.2.1 Self monitoring of blood glucose

In the present group of type 2 DM patients, SMBG was performed approximately once a
week. The benefits or otherwise of SMBG have been widely discussed in the literature.*”**
3% 4% Franciosi and colleagues, in their study involving nearly 3000 patients, showed that
SMBG performed = 1/day resulted in an increase in distress and worry in non-insulin treated
patients and no improvements in glycaemic control.”® These authors also showed that
advanced age was associated with a low probability of performing SMBG. The level of

testing seen in the present study may also be due to the older age of the patients.

There are no universal guidelines that have been agreed to with respect to SMBG and this
area warrants further investigation. Additional research is needed to identify subgroups of
patients and the frequency they need to monitor their blood glucose and to set up more

effective clinical practice guidelines on this aspect of diabetes care. The guidelines should be
337, 338

differentiated according to diabetes type and treatment.

4.5.2.2 Fasting plasma glucose levels
There were differences in the self-reported data relating to FPG levels. This difference is to

be expected as the PC program patients saw an improvement in glycaemic control (as
measured by HbA ;) of 0.5% and the control group HbA . level stayed the same. The cases
also saw a decrease in laboratory measured FPG, while the controls saw an increase. This
has been reflected in a statistically significant difference in the both the lowest and the
highest self-reported FPG data (from SMBG) between cases and controls at 12 months. This
gives some strength to the self-reported data as it concurs with the laboratory tests from the

study with respect to glycaemic control.

4.5.2.3 Use of health care professionals
Only a small proportion of patients had attended a dietitian during the previous twelve

months and there were no differences between groups or over time. Most patients
commented that they had a consultation with a dietitian when they were diagnosed with
diabetes but had not had a follow-up. On questioning, during the FDS interview many

patients were confused with aspects of a healthy diet and in particular the meaning of the
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glycaemic index. Information on diet needs to be reinforced over the years and follow-up
visits to the dietitian should be considered as diabetes progresses. Information sheets were
provided to patients on various aspects of a healthy diet and the glycaemic index, as part of
the educational strategies of the PC program. Patients in the case group were encouraged to
attend a dietitian if they were confused about aspects of their diet, however this did not result
in a statistically significant increase in the number of patients who attended a dietitian over

the intervention period.

There were no significant differences in patient numbers in either group who attended an
outpatient clinic or a medical specialist. This question related to any medical specialist or
outpatient clinic. For example, patients may have been under the care of a cardiologist,
oncologist or endocrinologist and may have attended a diabetes outpatient clinic or a pain
clinic. Specific details were not requested (a limitation of the study), except in the case of the
diabetes outpatient clinic where a subsequent question asked “have you attended a Diabetic
QOutpatient Clinic in the last 12 months?” There were no differences between groups or over

time with this question.

As part of the PC program, patients with poor diabetes control were encouraged to attend the
FHHS diabetes outpatient clinic or a diabetes specialist. Some patients took this advice,
.however as would be expected over the year, other patients who may have attended an
outpatient clinic or medical specialist in the .previous year, may have had no reason to visit
them during the intervention year. The numbers of patients attending diabetes outpatient
clinics or diabetes specialists will fluctuate greatly according to need and the results from the
present study confirmed this. It would have been useful to find out exactly what outpatient
clinics and medical specialists were visited over the intervention year, however these data

was not collected.

Few patients had attended a diabetes education course. However, most commented that they
had attended a course at diagnosis but had not attended since. Some expressed an interest in
attending again, however there was not a statistically significant increase in the number of
patients who did attend a diabetes course over time or between groups. Diabetes education
needs to be an ongoing process as the discase progresses and treatments change. Pharmacists

could continue this education process using the HMR program as one of the most accessible
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member of the health care team*”' and encourage patients to attend local diabetes education

courses where appropriate.

It was notable that most patients were attending their general practitioner for a review at 3
monthly intervals, however many of the examinations and tests were not being carried out at

an acceptable minimum frequency (Chapter 4; Section 4.3.3.2).

4.5.2.4 Regular examinations and tests
Goals were reviewed and revised according to Table 4.1. The guidelines for tests and

examinations were poorly followed in the present patients. The patterns in the present data
were also seen in the comprehensive review of Medicare occasions of service.!” The

'% provided an overview of the pattern and standard of diabetes care from

Overland study
1993-1997. The Royal College of General Practice has tried to improve standards of diabetes
care by formally adopting consensus guidelines for the management of diabetes.”’> This
consensus statement recommended that HbA . levels be measured 2-4 times per year and was
widely publicised in the mid 1990s.2* Tn the late 1990s, HbA ;. was still not performed on an
annual basis in over 40% of patients with diabetes. Other tests that were suggested in the
guidelines that were not followed in the Overland study, which was completed in 1997
included'®:

e microalbuminuria (tested in only 12%)

e HDL-cholesterol (tested in only 19%) and

¢ lipid studies (tested in only 52%).
This rate of compliance with recommendations was low. Without information regarding
patients’ microalbuminuria and lipid status the commencement of timely treatment of various
risk factors may be delayed with obvious long-term negative effects. Admittedly the
overwhelming evidence on the preferred and necessary treatment for microalbuminuria did

not appear in the literature until the late 1990s* and this information may take longer to

disseminate to GPs.

The low level of compliance in the present study may be due in part due to the fact that the
general practitioners in the Fremantle area are well aware of the FDS and the tests that are
performed for their patients, as an annual report is forwarded to the appropriate general
practitioner. However it is clear that these guidelines tend to be poorly followed in Australia

and the FDS has now concluded.?’® This issue must be addressed both in educational
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strategies directed at the patient and at the general practitioner. Again the pharmacist is in an

ideal position to facilitate this education, both to general practitioners and to patients.
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4.5.3 HEALTH-RELATED QUALITY OF LIFE
While patients in the PC program did not see an improvement in their HRQOL (as measured

by the SF-36 or DQOL), it is important to note that the program did not have a deleterious
effect on their overall HRQOL or their diabetes specific QOL. The UKPDS 37, aimed to
determine the effects on HRQOL of intensive therapeutic policies and found that long-term

intensive policies did not have a deleterious effects on HRQOL."

The results from the present study highlight that DM patiénts represent a vulnerable
population that merits special attention from HCPs, because of their low HRQOL scores. In
the present study, the SF-36 dimensions were lower than the pﬁblished type 2 DM norms for
six of eight dimensions and equal for two dimensions.’™® The published norms are for
younger patients than the cohort in the PC study group and HRQOL does decrease with age.
However this finding remains important, given that low HRQOL can be a risk factor for
subsequent cardiovascular events or complications, and DM patients are already at a higher

risk for these complications.**

Ethnic differences were seen in the HRQOL as measured by SF-36 and DQOL. There are no
Australian studies that have reviewed HRQOL in different ethnic groups and the reasons for
the lower HRQOL in SE in this sample remain unclear. It may indicate that SE patients need
prolonged extra support throughout the course of their disease. Further research with larger

patient numbers is needed to determine the clinical implications of this data.
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4.5 LIMITATIONS

127

PC studies should consist of three elements

o Review of appropriate clinical outcomes

o Review of HRQOL oﬁtcomes

o Review of the economic outcomes
The present study reviewed points one and two in detail, but no economic analysis was
performed, as it was beyond the scope of the present study.
Surviving FDS patients who voluntarily returned for their annual diabetes review were
included, and these were younger, had shorter duration of diéease and were more
likely to be AC than those in the full FDS cohort. Ethnic differences in the treatment
of diabetes were elucidated in Chapter 2 and these differences were to be explored in
this PC study, however fewer SE patients attended the FDS in 2001 than during the
recruitment phase. As a consequence the number of SE patients was too small to see
any statistically significant differences in the care and control of their diabetes.
HRQOL differences were elucidated. Future studies could specifically target SE
patients to review this subset of patients more thoroughly. This research is necessary
to determine appropriate treatment options in different ethnic groups in a multicultural
environment.
FDS patients who attended voluntarily in 2001, and were willing to be enrolled in the -
PC program may be more interested in their health and more likely to respond to
intervention to improve diabetes care and control. Despite this, case patients saw
significant improvements in modifiable risk factors and control patients did not.
Self-reported data have limitations due to memory problems, patients not wanting to
admit deficits in self care, and patients either over exaggerating or under

3233 It was notable that the self-report data related to FPG were

exaggerating.
reflected in laboratory measures of glycaemic control, indicating that aspects of the
self-report data may be reliable. Quantitative data should be sought to compare with
self-reported data wherever possible.

Despite clear prior instructions, some patients did not bring their medications to the
interview for review. Follow-up phone calls were made in the event of any

uncertainty, but there remains some risk that the medication records were incomplete,

for a small number of patients.
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¢ Diabetes is a chronic disease and while the presént intervention was successful over a
12-month period, it is necessary to determine whether a program such as this has
longer-term benefits and whether the HMR program can be modified to include the
frequent reviews required by DM patients.

» A single pharmacist with diabetes specific training completed the intervention. For
this intervention to be able to be widely used in the c.ommunity, pharmacists would

have to complete a diabetes related training course.

4.6 RECOMMENDATIONS

¢ This simple program could be easily used in the context of a modified HMR
program.”® In Australia, the HMR program exists to review all aspects of medication
use in patients and requires a referral to an accredited pharmacist from a general
practitioner. While the HMR program only allows one review per year, the
medication management plan is an active document and should be reviewed regularly
by the general practitioner and the community pharmé.cist. Based on the present study

209,397 patients with diabetes do need

and other PC studies in patients with diabetes,
frequent follow up to maintain improvements in metabolic parameters as the disease
progresses. Issues that need to be addressed before DM care issues can be adequately
developed as part of the HMR program include uptake of the HMR program by GPs
and pharmacists and education of the community-based practitioners with respect to
DM care issues.

* The telephone was used as a means of patient contact, so that DM care issues could be
addressed without undue disruption for the patient. This simple, inexpensive means of
regular patient contact meant that the patients only had to attend for two visits in the
12-month intervention period. This method of communication also provides a unique
opportunity to exteﬁd PC services for DM patients into rural and remote areas, in
collaboration with rural community pharmacists and general practitioners and this
should be the focus of future studies.

¢ Treatment and HRQOL differences do exist between ethnic groups. Subsequent
studies should include over-sampling of specific ethnic groups, to further investigate

these differences.
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The present study highlighted a fairly “ad hoc™ approach to SMBG, by patients in the
present study. There are no universal guidelines that have been agreed to with respect
to SMBG. Additional research is needed to identify subgroups of patients that need to
closely monitor their blood glucose and set up more effective clinical practice
guidelines on this aspect of diabetes care. The guidelines should be differentiated
according to diabetes type and treatment.>> " **®

Guidelines for regular testing and examination of DM patients were poorly followed in
this group of patients for a number of reasons. This problem has been identified in
other studies'™ and could be addressed with specific educational strategies as part of a
modified HMR program.

Ongoing education of general practitioners, accredited pharmacists, community

pharmacists and patients is required to ensure all DM patients in whom regular aspirin

therapy is indicted is used.

141



CHAPTER 5
COMPLEMENTARY MEDICINES
5.1 INTRODUCTION

Complementary medicines (CMs) are being used by an increasing number of patients who
216222

typically do not advise HCPs of their use. In the preliminary study on PC in the tertiary
referral centre, it was found that approximately one quarter of the patients with diabetes were
consuming CMs (Chapter 3). While there have been studies of CM use in diabetes mellitus

285, 287, 299, 306, 309

patients there have not been any large studies in Australian patients with

diabetes. In addition, there have not been any studies that have reviewed the implications of

the use of these CMs on clinical parameters and patient status.

3.2 AIM

The preliminary study of PC in patients with diabetes identified that a significant number of

patients with diabetes were consuming CMs (Chapter 3; Section 3.4.6). The aim of the
present sub-study was to determine the level of use of CMs in a large sample of Australian

DM patients from the FDS.

The specific objectives were to evaluate the use of CMs by patients with diabetes and
determine what factors predict their usage and to investigate whether CMs used in patients
with diabetes could potentially affect:

1. diabetes control

2. related co-morbidities and

3. existing therapeutic regimens.
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5.3 METHODS

5.3.1 APPROVAL
All patients were participants in the FDS. The Human Rights Committee, FHHS approved

the FDS protocol and Curtin University, Human Research Ethics Committee gave approval

for the present sub-study. All patients gave informed consent to participate.

5.3.2 IMPLEMENTATION
Participants in the present study comprised a convenience sample of surviving FDS patients

who were attending for an annual assessment (Chapter 2; Section 2.3.5) between February
2001 and September 2001. Patients were subsequently re-interviewed about their CM use one

year later, between February 2002 and September 2002.

Each patient was informed as to the purposes of the present study, including being given a
description of the type of products considered to be CMs. In addition to information obtained
as part of the annual FDS assessment, each patient was asked to provide details of current (in
the last week) and past (life-time) CM use. “Regular” users of CMs were defined as patients
who had used CMs at least weekly for a 12-month period. An Access® database was
developed to record the information collected. The questions were developed after an
extensive review of the literature (Chapter 1; Section 1.4). The information collected included
(Appendix 4):

1. CM brand and dose, from which the actual cost per month of the CM was calculated
Frequency of use
Length of use

Patient estimate of the monthly cost of CM use

O

Whether the patient made the decision to purchase CMs themselves or, if not, which
primary source of advice or recommendation was used

6. Place of purchase

7. Primary reason for use

8. Whether the patient consults with CAM practitioners and the frequency and cost of

consultations.

For the purposes of the present study, CMs were defined as any non-prescription medicine,
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and included nutritional supplements or “herbal” preparations either purchased from a
supermarket, health store, over-the-counter from a pharmacy, from a naturopath, homeopath
or herbalist, by mail order or over the internet, or grown at home. CMs were classified as
nutritional supplements (for example vitamins, minerals, shark cartilage and amino acids),
botanical supplements (for example Saw palmetto, Xiaocke tea and St Johns Wort), and
homeopathic medicine (Table 5.1). Any conventional over-the-counter medicines including
“non-herbal” pain medicines, such as paracetamol, diclofenac, ibuprofen, “non-herbal”
laxatives, such as di-octyl sodium succinate and any other over the counter medicines that did

not meet the criteria for being a CM were excluded.
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Following compilation of the complete list of CMs reported by the patients, a subsequent
search of the literature was carried out to determine Whether their use might potentially
necessitate additional clinical and/or laboratory monitoring due to:

1. an adverse effect on glucose homeostasis

2. aco-morbid condition commonly associated with diabetes or

3. apotential interaction with prescription or other non-prescription items.
Search tools included Medline®, IDIS®, the World-Wide-Web and Andin®. Well known
CM, World-Wide-Web web sites were used including; The Natural Pharmacist
(www.tnp.com), The Longwood Herbal Task Force (www.mcp.edwherbal), 'Quackwatch
(www.quackwatch.com) and the Natural Medicines Comprehensive Database

(www.naturaldatabase.com).

Patients were asked to complete two HRQOL surveys to determine whether there were
HRQOL differences between users and non-users. A diabetes specific tool was used

(modified DQOL; Chapter 3; Section 3.3.2) and a general health QOL tool, the SF-36.

533 DATA ANALYSIS
Statistical analysis was performed using SPSS for Windows, version 11 (Inc, Chicago, IL).

Data are reported as meantsd, median (IQR), or percentage (%). Two-sample comparisons
for normally distributed variables were by Student’s #-test and the Wilcoxon Mann-Whitney
test was used for non-normally distributed dafa. Comparisons of proportions were by Chi
square tests or Fishers® exact test. Multivariate unconditional logistic regression analysis was
undertaken to determine factors associated with CM use. A significance level of P<(.05 was

used throughout.
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3.4 RESULTS

5.4.1 DEMOGRAPHICS
A total of 351 FDS patients were recruited (25% of the total FDS cohort). In comparison with

the 746 surviving patients who did not attend during the 8-month study period, the present
patients were significantly younger and had shorter duration of diabetes (P<0.05).

Details of the present patients at study entry, classified by CM use are shown in Table 5.2.
For the purposes of the present study “regular” users were identified and analysed. Most had
relatively modest household incomes, low levels of education and over 60% were retired. CM
users were more likely to be female than CM non-users. CM users were significantly more
likely to maintain a diary of the result of self blood glucose monitoring, but the median HbA
was similar in the two groups. Complication rates were similar in the two groups, however
CM users were more likely to have never been smokers. Table 5.3 reviews the factors
associated with CM use after adjusﬁnent for age and sex. It was found that people who had

never smoked and people who spoke English at home were more likely to be taking CMs.
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5.2 Characteristics of patients interviewed regarding the use of CMs at study entry. Data are

meantsd, median (IQR) or %.

Regular Non-users rP
CM Users
n=83 n=268
Patients (%) 23.6 76.4
Type 2 (%) 98 95 0.37
Age (years) 6819 6910 0.53
Gender (% male) 41 59 0.02
Ethnicity (% AC) 82 71 0.06
English ability (% fluent) 94 86 0.11
HbA;. (%) 73(6.4,83) 7.5(6.7,82) 0.56
FPG (mmol/L) 8.2(6.8,10.2) 83(7.0,10.0) 091
BMI (kg/m?) 3045 2045 0.38
Completed high school (%) 31 25 0.23
Household income <$40,000 (%) 90 93 0.46
Retired (%) 63 68 0.41
Blood glucose monitoring (times/week) 6 (3, 10) 5(2,8) 0.93
Diary of blood glucose monitoring (%) 75 61 0.03
Exercise in previous 2 weeks (%) 80 73 0.31
Complications THD (%) 37 43 0.31
Retinopathy (%) 49 47
Neuropathy (%) 71 66
Smoking status Never smoked (%) 57 42 0.04
Ex-smoker (%) 35 44
Current smoker (%) 8 14
Alcoholic drinks/day 0.1(0,0.8) 0(0, 0.8) 0.48
Chronic alcohol users 8.3 7.5 1.00

(>3 standard drinks/day) (%)
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Table 5.3: Factors associated with CM use after adjustment for age and sex at study entry

Variable OR (95% CI) P-value

Age

Current age 1

Age last birthday 0.97 (0.94, 1) 0.04
Sex

Female 1

Male 1.4 (0.79, 2.47) 0.25
Smoker (ever)

Yes 1

No 1.9 (1.1, 3.3) 0.03
Speaking English at home

No 1

Yes 3.5(1.2,10.5) 0.03

54.2 CM USE :
Twenty-four percent (83/351) of study patients were consuming between one and eight CMs

on a daily basis at study entry, and had been consuming the CM over the last 12 months on a
regular basis, defining them as regular users. This increased to 30% (93/306), one year later.
The median number of CMs at study entry and at one year was 1 (1,2). Flow of patients
through the study can be seen in Figure 5.1.

183 different products were being used at study entry, involving more than 58 ingredients:
o B0% were classified as nutritional supplements (the most common being
multivitamins)
* 19% were botanical supplements (the most common being garlic)
* 1% were homeopathic remedies.
192 different products were being used at 1 year involving more than 58 ingredients:
e 80% were classified as nutritional supplements (the most common being
multivitamins)
* 19% were botanical supplements (the most common being garlic)
¢ 0.5 % were homeopathic remedies and

¢ 0.5 % were “unknown”.
The CMs used at study entry and at one year can be seen in Table 5.4. CMs with a potential

to interact either with other medications or diabetes control or a co-morbidity associated with

DM are also shown in Table 5.4. A total of 43.1% were identified as having the potential to
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interact at study entry and 43.2% at one year. Table 5.5 details potential interaction details

and potential monitoring requirements.

351 consecutive
FDS patients from
February 2001 - September 2001

Face to face
interview
of CM usage

83 patients (24%) regularly consuming between
1and 8CM (1 (1,2));
183 different products

43.1% of tha CMs had the potential
for interactions or potentially required =
extra monitoring

28 lost to follow-up;
11 deceased;3 demented;
2 withdrawn

306 patients re-interviewed
"1 year later
{February 2002 - September 2002)

93 patients (30%) regularly consuming between
1and 8 CM {1 {1,2))
192 different products

43.2% of CMs had the J
potential for interactions
or potentially required extra monitoring

Figure 5.1: Consort diagram showing patient numbers at key time-points in the study
between recruitment and close-out
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Table 5.4: CMs used at study entry and at one year with potential interaction or potential

increase in monitoring data,

Study 12 Potential interaction or potential increase in
entry months  monitoring
n=83 n =93
Muitivitamins 21 21 No
Omega- 3 fatty acids 17 17 Yes
Vitamin C 15 15 No
Garlic 14 13 Yes
Vitamin E 11 11 Yes
Vitamin B 9 11 No
Calcium 8 8 No
Chromium 6 8 Yes
Glucosamine 9 8 Yes
Gingko biloba 5 5 Yes
Folic acid 3 4 No
Magnesium 3 4 No
Herbal laxatives (various) 1 4 No
Zinc 5 4 No
Evening primrose oil 4 4 No
Psyllium 0 3 Yes
Horseradish 3 3 No
Iron 3 3 No
Antioxidants 3 2 No
Lecithin 3 3 No
Amino acids 2 2 No
Celery seed oil 2 2 No
Chinese medicines 2 2 Unknown
. Slippery elm 2 2 No
Fenugreek 2 2 Yes
Acidophilus 2 2 No
Ginseng 1 1 Yes
Echinacea 1 1 Yes
Homeopathic 1 1 Unknown
Linseed i 1 Yes
Saw Palmetto i 1 Yes
Selenium i 1 No
St John's Wort 1 1 Yes
Valerian 1 1 No
Wheat grass juice 1 1 Yes
Gotu cola (Brahmi) 1 1 Yes
Herbal tea (unknown ingredients) 1 1 Unknown
Pumpkin seeds 1 1 No
Charcoal 1 1 Yes
Kelp 2 1 Yes
Shark cartilage 1 1 Yes
Dandelion 1 i Yes
Eucalyptus 1 I Yes
Potentiate bee pollen 1 1 Unknown
Cider vinegar 1 1 No
Radish 1 1 No
Carrot {concentrated juice) 1 1 No
Wheat germ 1 1 No
Barley 1 1 No
Amaranth 1 1 No
Red Clover 1 1 Yes
Tea tree oil 1 1 No
Noni juice 1 1 Yes
Ginger 0 1 Yes
Policosanol 0 1 Yes
Total 183 192
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5.4.3 COSTS OF CMS
The median amount spent per month at study entry and at 12 months was $11.34 (Table 5.6).

Costs were calculated from the amount used per month (reported by the patient) and the

current price listed by the relevant company for each CM.

Tables 5.6: Costs of CMs per patient over time. Data are median (IQR).
Study entry Visit2 Non users

Cost (S)/month  11.34 (4.32,25.47)  11.34 (3.98, 22.61) 0

5.4.4 SOURCES OF RECOMMENDATION AND PLACE OF PURCHASE
The sources of recommendation for the use of CMs are summarized in Table 5.7. Only a

small number of patients were using CMs on the recommendation of a community
pharmacist. Over 50% of patients decided to use CMs themselves or on the advice of a friend
or a relative and did not seek the advice of a HCP. GPs were recommending the use of CMs

in approximately 20% of users.

The places of purchase for CMs can be seen in Table 5.8. Over 50% of patienfs purchased

their CMs from pharmacist. The next most common purchase point was health food shops.
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Table 5.7: Sources of recommendation for the use of CMs

Study entry 12 months
n=83 n =93
n (%) n (%)
Friend/relative 24 (29) 30(32)
Self 22(27) 27 (29)
GP 20 (24) 17 (18)
Pharmacist 7 (8) 6 (6)
Reading material 6(7) 505
Medical specialist 1(1) 2(2)
Dietitian 1(1) 2(2)
Radio/TV (1) 2(2)
Health food shop owner 1 (D) 1(1)
Chiropractor 0(0) 1(1)
Naturopath 000 1(1)
5.8: Purchase points for CMs
Study entry 12 months

n =83 n =93

n (%) n (%)
Pharmacy 47 (57) 53(57)
Health Food Shop 19 (23) 21 (23)
Own produce 1 (1) 1(1)
Mail order/internet 6(7) 4(4)
Chinese herbalist 1(1) -
Supermarket 7 (8) 10(11)
Naturopath 2(3) 3(3)
Friend - 1(1)
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5.4.5 REASONS FOR USE
Patients were asked the main reason that they were consuming CMs (Table 5.9). The majority

were taking CMs to improve their general health (approximately 50%). The next most
common reason for use was arthritis, followed by diabetes. There were no significant

differences in “reasons for use” across time.

Table 5.9 Main reason for taking CMs

Study entry 12 months

n=83 n=93

n (%) n (%)
General health 41 (49) 51 (55)
Arthritis 7 (8) 10 (11)
Diabetes 7 (8) 6(6)
Cholesterol lowering 2(2) 44
Osteoporosis 4 (4) 1()
Heart 2(2) 2(2)
Memory 2(2) 1 (1)
Pain relief 2(2) 2(2)
Antispasmodic 2(2) 2(2)
Circulation 1(1} 1(1)
Laxative 1 3(3)
Cramps 1 2(2)
Anaemia 1 1(1)
Thrush 1 1(1)
Allergy 1 1(1)
Prostate 1 1(1)
Ulcerative colitis 1 1(1)
Weight loss 1 1(1)
Insomnia 1 -
Skin condition | 1{1)
Bowel problem 1 ' 1 (1)
Cancer - 1(1)
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5.4.6 REASONS FOR NOT TAKING CMS
Patients who did not consume CMs were asked whether there were reasons that they did not

consume CMs on a regular basis (Table 5.10) Over two-thirds of patients at study entry and
at 12 months reported “no reason” for not taking CMs. The remainder of patients did not
consume CMs for a wide variety of reasons, including “taking enough medicine already”,
“fear” and “not believing in them”, There were no significant differences across time in

patients “reasons for not taking CMs”.

Table 5.10: Reasons for not taking CMs (CM non users)

Study entry (n=268) 12 months (n=212)

n (%) n (%)
No reason 169 (63) 157 (74)
Happy with current treatment from GP 33(12) _ 9(4)
No need 22(8) 13 (6)
Expensive 14 (5) 4(2)
Takes enough medicine already 7(3) 13 (6)
They don’t work 7(3) 1(0.5)
Healthy 3(1) _ -
Don’t believe in them - 4(1) 4(2)
Fear 2(1) 1(0.5)
Don’t like to 2(1) -
Unwise 1 (0.4) -
Not sure of their role 1 (0.4} -
Never thought about it 1(0.4) 1(0.5)
Interactions 1(0.4) 4(2)
Advised not to 1(0.4) 1(0.5)
Don’t like medicine - 3(1.5)
Don’t know about CMs - 1(0.5)

5.4.7 USE OF CAM PRACTITIONERS
Patients were asked if they regularly attend any CAM practitioners. In 2001, 3.7% were using

a CAM practitioner on a monthly basis and this figure decreased to 2.6% in 2002. The most

commonly used CAM practitioner was a chiropractor (Table 5.11).
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Table 5.11: CAM practitioner use
: Study entry 12 months

n =351 n=305

n (%) n (%)
Chiropractor 8(2) 2 (0.007)
Naturopath 2(0.01) 2 (0.007)
Accupuncturist 2 (0.01) 2 (0.007)
Relaxation therapist 1 (0.002) 1 {0.003)
Bowen therapy 1 {0.002) 0
Masseur 0 0
Homeopath 0 0
Reflexologist 0 1{0.003)
Iridologist 0 0
Hypnotherapist 0 0
Positive imagery therapist 0 0
Aromatherapist 0 0
Herbalist 0 0

5.4.8 HEALTH-RELATED QUALITY OF LIFE AND CM USE
Two HRQOL tools were used to determine whether there were HRQOL differences between

users and non-users. A diabetes specific tool was used (modified DQOL; Chapter 3; Section
3 3.2) and a general health QOL tool, the SF-36 (Table 5.12 and Table 5.13).

When reviewing the DQOL and the SF-36, there were no HRQOL differences between users
and non-users. As there were no significant differences in HRQOL in the univariate statistics,

multivariate analysis was not undertaken.

Table 5.12: Modified DQOL scores. Data are median (IQR).

Users Non-users P
n=83 n=268
Satisfaction 1,7 (1.2, 2.1} 1.6 (1.3,2.2) 0.95
Impact 2.1(1.8,2.4) 2.1(1.8,2.4) 0.77
Worry 1.7 (1.3, 2.5) 1.7(1.3,2.3) 0.46
Total 1.8(1.5,2.3) 1.8(1.5,2.2) 0.66
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Table 5.13 SF-36 scores. Data are meanztsd.

316

Users Non users P Norms for type 2 diabetes
n=83 n=268

Physical functioning 62£28 60+£28 0.74 68

Role emotional 74137 69441 0.36 76

Role physical 53143 57143 0.53 57

Social functioning 83122 79124 0.21 82

Mental health 75t15 72420 0.17 77

Energy/vitality 58121 56121 0.49 56

Bodily pain 65127 66128 0.84 69

General health 55421 58+21 0.39 56
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5.5 DISCUSSION

Consistent with previous studies performed in developed countries

223, 225, 234, 2 08, 310
3, 225, 234, 299, 308, 3 the

univariate statistics showed that this group contained a disproportionately large number of
females. Behavioural correlates were not explored in detail, but CM users were more likely to
keep a diary of their home blood glucose test results even though the frequency of testing was
similar to that amongst CM non-users. This suggests that concern about diabetes may have
influenced CM use in the study sample. CM users were more likely to have never smoked,

indicating that concern for their health may have influenced CM use in our sample.

Level of education and income were not predictors of CM use as seen in other large
population based studies.”?> % The study data emphasized the unique nature of the FDS
sample. Unlike other surveys (Chapter 1; Table 1.7), this study comprised elderly patients

with diabetes with low levels of education and income,

Using a logistic regression model, that included all demographic and clinical characteristics
and that adjusted for age and sex, people that had never smoked were twice as likely to be CM
users. This was consistent with other surveys that show CM use was generally related to a
more healthy lifestyle. 2* 2 However the CM usets in this population were not more likely
-to exercise or consume less alcohol, which may be considered to be associated with a
“healthier” lifestyle. People who spoke English at home were 3.5 times as likely to use CMs,
which was consistent with other surveys in which English speaking patients were more likely

to use CMs, in English speaking countries.”*> >

The results of the present study showed that approximately one quarter of patients with
diabetes drawn from an urban community setting were using CMs. Nutritional supplements
comprised the most frequently used CMs, and most of these were vitamins. A landmark
population based study by Eisenberg and colleagues in the USA, that is widely referenced in
the published literature did not include the seif-prescribed use of vitamins, other than mega-
vitamins, and so may have underestimated CM use.”***® Australian studies that included the
self-prescribed use of vitamins showed levels of usage of around 50% in younger, more

educated subjects with higher annual incomes.”* %

162



In societies with a nutritionally adequate diet, there are few data to support the regular use of
vitamin supplements. Both the Heart Outcomes Prevention Evaluation Stud 435429 and the
Heart Protection Study™” found no cardiovascular benefit from the regular use of vitamin E,
while the value of vitamin C supplementation remains unproven.43 1432 Although chromium
is claimed to improve glucose tolerance, there have been no randomised controlled trials that
have confirmed this effect.*** Of other commonly-used CM:s in the present study, fish oil has
strong evidence of potential benefit in a high vascular risk situation such as type 2 diabetes.**®
05 While the effects of calcium supplementation on preservation of bone mass are well

established*”

and glucosamine® may be of benefit for patients with arthritis these products
were not taken specifically for diabetes or its complications, Overall, the majority of the CMs

used by FDS patients were of unproven benefit.

Interactions between CMs and prescription medicines are probably under-reported and may
go unrecognised, a situation that also applies for CM-disease interactions.2'® 237 238, 240, 279
There are many reports in the literature of interactions, adverse effects and even fatalities
associated with CM use. "> 2% 2™ gince the adverse effects of prescription medicines are
more prevalent in elderly patients with multiple co-morbidities and complex drug regimens, it
seems logical to expect that the elderly may be more susceptible to adverse effects from
CMs. 7 Almost half of the patients in the present study were older than 70 years. In
addition, almost half of the CMs used by FDS subjects had the potential to influence
glycaemic control or other metabolic parameters. In. the majority of these cases, severe
problems were rare, but without a full medication profile including CMs, the prescriber may
not, for example, be aware that the development of hyperkalaemia in a ramipril-treated patient
was due to Noni Juice supplementation purchased over the internet; that increased falls in an
elderly diabetic patient may be due to the mild hypotensive effect of garlic capsules; or that

postoperative bleeding may have been worsened by Ginkgo Biloba 6! 363 414,427, 428

In the present study, it was found that this elderly cohort were spending approximately
$11/month on CMs in 2001 and in 2002. Approximately 90% of this sample had incomes of
less than $40000/annum. In 1992, réspondents to the South Australian Omnibus Survey were
spending between $1 and $500, with a median expenditure of $10/month on CMs.*® Only
27% of the population in the MacLennan survey were over 55 and 29% were on “low

incomes” (as assessed in 1993). At this time the age-sex standardised expenditure on CMs for
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the Australian population was $621 million per year. This compared to $360 millibn for
patient contributions for all classes of PBS drugs purchased in Australia in 1992/93. The
2001/2002 figure for patient contributions to the PBS was $800 million and it has been
recently estimated that Australians spend $2.3 billion per annum on CMs and CAM.*** There
have been no recent Australian studies that have accurately estimated the annual cost of CM

use, or reviewed expenditure in different patient groups.

The trends in advice and purchase point were similar over time and only small numbers of
patients consulted general practitioners, pharmacists or medical specialists about the use of
CMs. This issue needs to be addressed by educating patients to discuss the use of CMs with
HCPs and educating HCPs to ask patients about CM use.

While less than 10% of patients consult community pharmacists about the use of CMs, over
half of the patients purchased their CMs from a pharmacy. This unique opportunity needs to
be fully utilised and co'mmunity pharmacists need to take the opportunity to talk to the
patients about.the use of CMs, keep a full medication history, advise them on interactions
(drug and disease), advise them on whether the particular product has an evidence base to
justify its use and ask the patient to report back any adverse effects. This would be a very
time consuming task due to the high level of CM usage in the community. Perhaps the first
task could be to identify high-risk patients (such as elderly patients with diabetes on multiple
prescription medicines) and begin this procesS with them. The HMR program in Australia®”
could provide a unique opportunity to review CM use of DM patients in their home and ask to
see the products that are actually being used. Education could then be provided on the

scientific basis for the use of the product, potential interactions and potential adverse

reactions.

Of some concern was that patients were ordering CMs by mail or over the internet, sources
that are largely unregulated and that have no requirement for provision of product
information. A recent article reviewing internet marketing of herbal products concluded that
“consumers may be misled by vendor’s claims that herbal products can treat, prevent,
diagnose, or cure specific diseases, despite regulations prohibiting such statements.” ** It is
likely that with the increasing use of the internet, this source of supply will increase, although

because of the small patient numbers an increase was not seen over the year of the study. It
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must be remembered that the present FDS sample tend not to use technology as muéh as
younger people with better access to computers and the iﬁternet, but even in this elderly group
between 4 and 7% were using this technology. It was also of concern that approximately 10%
of patients purchased their CMs from a supermarket, which again provides no opportunity for

medication review.

Given these trends, one way to combat inappropriate or potentially hazardous use of CMs is
for HCPs, especially general practitioners and pharmacists, to ascertain and document CM use
in all patients. This would necessitate making CMs “pharmacy only”, so that the consumer
has some protection from adverse outcomes and misleading scientific claims. Several of the
Australian OCM key considerations would be fulfilled by this strategy, including increased
post-marketing surveillance and the strengthening of adverse drug reaction reporting.>>> 248
The AMA has also called for CMs to be made “pharmacy only” products.”® If pharmacists
were to be made the sole custodians of CMs, undergraduate and postgraduate training in this
area would need to be reviewed to ensure pharmacists have the appropriate knowledge to take
on this responsibility. Interestingly, it was evident from the present study that consumers

choose pharmacists as their purchase point over 50% of the time.

Patients consume CMs for a large variety of reasons and most consume vitamin products to
improve their “general health”. It was not surprising that around 10% of this elderly
population were consuming products for arthritis, the most common one in this study being
371

glucosamine. There is mounting evidence that glucosamine is effective in arthritis””" and it is

a logical alternative for patients in whom NSAIDS are contraindicated.

Approximately 7% of patients were consuming products specifically for their diabetes, the
most common one in this study being chromium. Chromium is an essential nutrient involved
in normal carbohydrate and lipid metabolism, It has been postulated that the chromium
requirement increases with increased glucose tolerance and diabetes, while insufficient dietary
intake has been associated with type 2 DM.*® *'* At present there are no standardised
biochemical tests which, provide a valid assessment of chromium status. There are no
randomised controlled trials in the literature and until such studies are carried out, chromium

supplementation should not be recommended in patients with diabetes.?*?
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The landmark population-based survey that reviewed use of CAM practitioners in Australia in
1993 reported that 20.3% of respondents had visited at least one CAM practitioner in the
previous 12 months.**® This was the first study in Australia to address CAM practitioner use
in patients with diabetes. The usage rate in the present study was low, perhaps because of the
large cost of attending such practitioners and the generally low incomes of the FDS sample. It
also emphasised the finding that the use of CMs was generally self-initiated by the patient, or
suggested by a friend or relative and not by a CAM practitioner.

There were no differences in HRQOL for any of the dimensions in either the DQOL or the
SF-36. Users of CMs presumably do so to improve their health and have a positive impact on
their HRQOL. This present study showed that CM users do not enjoy a better HRQOL in any
dimension compared with non-users. There are studies that have looked at individual CMs to

review HRQOL during treatment**

but no other studies have been identified in the literature
that address HRQOL differences between users of CMs and non-users. A recent Australian
study by Adams and colleagues®’® found that CAM users have a lower HRQOL in all
dimensions of the SF-36 than non-users however this study did not specifically review

HRQOL in CM users and non-users.

In the present study, the SF-36 dimensions were lower than the published type 2 diabetes
norms for six of eight dimensions and equal for two dimensions.*™® The norms were
presented for patients with a mean age of 60 (56% female). In the present study, patients were
older (68) with 55% being male. The older age may explain the poorer HRQOL as HRQOL

normally decreases with age.*'®

Jacobson and colleagues®’ evaluated DQOL with the SF-36 in a group of two hundred and
forty patients. The study showed that the DQOL and the SF-36 surveys both provided reliable
and valid resuits. The DQOL seemed more sensitive to lifestyle issues, whereas SF-36
provided more information about functional health status. The study showed that the DQOL
measure exhibited consistency in type 2 DM patients and confirmed that SF-36 also had
internal consistency in type 1 and type 2 DM patients and that the two study tools used to

compare HRQOL in users and non-users of CMs in the present study were appropriate.
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Patients in the present study took CMs predominantly to improve their “general health”,
however their consumption was not followed with an improvement in their HRQOL. This
was an important finding. There was also a lack of scientific evidence for many of the CMs
that patients were consuming432’ #1444 and the lack of improvement of HRQOL may be a
reflection of the lack of efficacy of the CMs. Patients however continue to self-prescribe CMs

and spend a reasonable amount of money on products that do not improve their HRQOL.
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5.6 LIMITATIONS

Surviving FDS patients who voluntarily returned for their annual diabetes review were

included, and these were younger and had shorter duration of disease than those in the
full FDS cohort, and were more likely to be AC. Even though there was no
independent effect of age or diabetes duration on CM use, it was possible that the
higher proportion of AC patients led to an overestimate of CM use.

Despite clear prior instructions, less than one quarter of the patients brought in their
CMs to their interview and recall bias may have influenced the findings. Follow-up
phone calls were made in the event of any uncertainty, but there remains some risk
that the medication records were incomplete.

The logistic regressioﬁ model included all relevant demographic and clinical
characteristics that were identified in data collection and that seemed relevant to the
current study after a review of the literature. The.re may be other factors that are
important as “predictors” or factors associated with CM use that were not collected in
the present study. Exémples may include the consumption of tea or coffee or the type
of diet followed by the patient. It was not possible to collect every patient detail, and

this must be recognised as a limitation to the logistic regression model.
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5.7 RECOMMENDATIONS

A larger community based study reviewing the potential drug-CM and disease-CM
interactions that have been identified in the present study is required and should
review which of the identified potential drug and/or disease interactions are of clinical
importance. This could initially be done via the HMR pro_gramm and would involve
reviewing full medication histories and following up patients to review actual and
potential adverse drug reactions and actnal and potential drug-CM and disease-CM
interactions, |
The present study found that CMs were widely used in the Australian community.
Patients regularly self-prescribed CMs and there was often no involvement of a HCP
to review potential drug-CM or discase-CM interactions or to advise the patient of the
evidence base for the use or otherwise of the CM. Pharmacists are in the ideal
position to be to sole retailers of CMs and consideration should be give to restricting
CMs to “pharmacist only” products. This would allow two important issues to be
addressed;

o The pharmacist could compile full medication histories to help identify

potential and actual problems |

o An adverse drug reaction database that incorporates CMs could be established
Funding would be required in this area to allow pharmacists the time to compile full
medication histories and establish an adverse drug reactions database. This could be
done initially as part of the HMR program and then be extended to the wider
community.
The number of randomised controlled trials involving CMs has increased in the last
few years and this is an important trend. - This trend must continue, especiaily where
CMs are used for specific disease states. For example, 8% of the present sample were
using chromium for diabetes, however there is no evidence base to support the use of
this CM in diabetes. Funding should be sought to allow further well-designed trials to

develop an evidence-based approach to the use of CMs.
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CHAPTER 6
CONCLUSION

Diabetes mellitus is increasing in prevalence and is commonly associated with prolonged ill

health and premature death.” It is clear that diabetes care needs to be improved in the
Australian setting.'” 2'* 1> I addition to tertiary care for patients with diabetes, there is a
need for simple programs to be implemented in the community that allow the benefits of

394,324 Ag Australia is a multi-

improved metabolic and BP control to be realised more widely.
ethnic society, there is also a need to develop ethnic specific programs. A large Australian
study concluded that diabetic complications were not well managed in the Australian
population and that clinical care and education programs which recognised and targeted the
different needs of specific ethnic groups may be the key to reducing diabetes complications.324
PC is a process through which a pharmacist co-operates with a patient and other health
professionals in designing, implementing and monitoring a therapeutic plan that can produce

specific outcomes, such as improving glycaemic control in DM patients.126 Ethnic

considerations should also be incorporated into PC plans.

The initial retrospective investigation of data from a community-based cohort of patients with
diabetes living in an urban Australian setting, found that SE patients were twice as likely to be
on insulin compared with AC patients. It is presently unknown why more SEs progress to
insulin than ACs. The reasons why more SE patients remain in the poorly controlled range
(as measured by HbA ) despite the greater use of insulin still remains unanswered. There is a
paucity of information in the literature addressing patient and physician specific factors that
may have resulted in the difference in insulin use and glycaemic control between SEs and
ACs. Patient factors may include preference for or fear of insulin therapy and physician
factors may include pressures from patients either to initiate or not initiate insulin. This
information needs to be researched to endeavour to improve the management of DM in

specific ethnic groups in Australia and incorporate ethnic specific factors into PC programs.
The pilot PC program was carried out in “high-risk” DM patients attending a hospital

outpatient clinic. In the PC arm of the study, a clinical pharmacist reviewed and monitored all

aspects of the patients’ drug therapy in collaboration with other HCPs at six weekly intervals
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for six months. The control patients received usual outpatient care. The PC program
provided patients with important medication information and resulted in changes to drug
therapy. The medication review process highlighted a high level of complementary medicine
use in this population. The pilot program also indicated the need to collect further
demographic information including duration of diabetes, presence of complications and
ethnicity. In addition all end points relevant to DM care including lipid levels, BP,
microalbuminuria and BMI need to be reviewed. One diabetes specific HRQOL tool was
used in the pilot program but multiple HRQOL tools should be used to more thoroughly
address HRQOL in DM patients. These factors were subsequently incorporated into the
larger community-based PC program.

The main findings of the community-based prospective PC program demonstrated that a PC
program in type 2 DM patients was associated with beneficial reductions in modifiable
vascular risk factors, There were improvements in glycaemic control and BP and these
improvements persisted after adjustment for key demographic variables and intensification of
pharmacotherapy. In addition the PC program was associated with a significant reduction in
the 10-year risk of having a CHD event, for patients with no previous CHD events. The
beneficial outcomes in the present study were due to the addition of a pharmacist to the care
of community-based type 2 DM patients. The research sought to develop a simple but
multifactorial PC program that would provide maximum benefit to the patient, with minimum
impact on their daily lives. The PC program was also designed to facilitate communication
between the patient, the general practitioner, the pharmacist and other relevant HCPs to raise
awareness of the patients’ medications, diabetes and associated co-morbidities. The

beneficial changes seen may be due in part to this enhanced communication.

The simple PC program consisted of three major factors. One was the provision of a patient-
specific medication profile, which was updéted on a regular basis according to the needs of
the patient. The medication profile was designed to give the patient clear instructions and
guidelines on the use of their medications, with the goal of improving compliance and
reducing confusion over medications. The relevant treatment goals were listed on the profile,
with the aim of reminding patients to try and achieve their treatment goals. Importantly, the
profile served as a communication tool between the pharmacist, patient, the general

practitioner and other relevant HCPs. The second was using the telephone as a means of
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communication, so that DM care issues could be addressed without undue disruption for the
patient. This stmple means of regular patient contact meant that the patients only had to
attend the diabetes clinic for two visits in the 12-month intervention period. The third factor
was the provision of individualised patient education, which was followed up with written
education to reinforce the relevant messages. Easily accessible pamphlets from Diabetes
Australia and the National Heart Foundation of Australia were used along with a regular
newsletter written by the clinical pharmacist that targeted issues raised by many patients

during individualised telephone education sessions.

This simple program could be easily used in the context of the current HMR program.m In
Australia, this service exists to review all aspects of medication use in the patients’ home
environment and requires a referral to an accredited pharmacist from a general practitioner,
The HMR program only allows one review per year, except where there are significant
changes to the patients’ drug therapy, a situation which may commonly apply to DM patients
dué to the chronic and progressive nature of the disease. However, the HMR process results
in medication management plan and it is intended that this “plan™ should be an active
document which, is reviewed on an ongoing basis by both the community pharmacist and the
general practitioner.

181, 209, 397 patients

Based on the present study and other PC studies in patients with diabetes,
with diabetes do need frequent follow up to maintain improvements in metabolic parameters
as the disease progresses. This study successfully used the telephone and newsletters as an
additional means of communication and this could be incorporated into HMR programs.
Using this methodology, this service could also then be offered to DM patients in rural and

remote arcas.

The PC program targeted two large ethnic groups in the Australian community, however
patient numbers were too small to detect potential differences in outcomes between ethnic
groups. While the Australian Aboriginal population has been widely studied with respect to
complications and treatment of DM,'® ' there is a paucity of information on DM treatment
in relation to other ethnic groups in Australia and there is a need to address this issue in

ethnicity specific PC programs.
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The pilot PC program found that patients with diabetes were consuming CMs, As the
prevalence of CM consumption in patients with diabetes had not been reported in Australia, a
sub-study determined both the range of CMs and their frequency of use in a community-based
sample. Demographic and diabetes-specific factors associated with CM use were also
assessed, together with their potential clinical impact. Approximately one quarter of the 351
patients with diabetes in the study were taking at least one CM and, of these, almost half were
potentially at risk of a CM-related adverse effect. The sub-study found that patients regularly
self-prescribe CMs and there is often no involvement of a HCP to review potential drug-CM
or disease-CM interactions or to advise the patient of the evidence base for the use or
otherwise of the CM. As such, it is recommended that pharmacists lobby the government to
restrict CMs to “pharmacist only” products. Pharmacists are in an ideal position to be the sole
retailers of CMs as they have the expertise to monitor these potential drug-related problems.
Subsequently a larger community based study reviewing the potential drug-CM and disease-
CM interactions that have been identified in the present study could be carried out with the
purpose of identifying which of the potential drug and/or disease interactions are of clinical
importance. This could initially be done as a study via the HMR program®® and would need
to involve reviewing full medication histories and following up patients to review adverse

drug reactions and drug-CM and disease-CM interactions.

The number of randomised controlled trials involving CMs has increased in the last few years.
This important trend must continue, especially where CMs are used for specific disease states.
For example, 8% of the present sample were using chromium for diabetes, however there is
no evidence base to support fhe use of this CM in diabetes. Funding should be sought to
allow further well-designed trials to develop an evidence-based approach to the use of CMs.

The pharmaceutical care model was established to provide a framework by which drug use
could be improved to enhance patients’ clinical and health-related quality of life outcomes.
For the present study, a straightforward pharmaceutical care program was adapted from a
hospital setting to a community setting, where the principal requirement was a clinical
pharmacist who had completed a self-directed diabetes-training program. In this context,
clinically relevant parameters improved over the course of the study period. Pharmaceutical
care programs such as this can begin the process of translating the findings of large and

expensive clinical trials into standard clinical practice.

173



10.

il

12.

13.

14.

15.
16.

17.

18.

REFERENCES

Patel A. Diabetes in focus. London: Pharmaceutical Press; 1999.

Douglas E, Bennie M, McAnaw J, Hudson S. Diabetes mellitus. Pharm J
1998:261:810-7.

Florence JA, Yeager BF. Treatment of type 2 diabetes mellitus. Am Fam Phys
1999;59:2835-44.

UK Prospective Diabetes Study Group. Tight blood pressure control and risk of
macrovascular and microvascular complications in type 2 diabetes: UKPDS 38. BM.J
1998;317:703-13.

King H, Rewers M, WHO Ad Hoc Diabetes Reporting Group. Global estimates for
prevalence of diabetes mellitus and impaired glucose tolerance in adults. Diabetes
Care 1993;16:157-77.

Keen H. Impact of new criteria for diabetes on pattern of disease. Lancet
1998;352:1000-1.

Miller M. Type II diabetes: A treatment approach for the older patient. Geriatrics
1996;51:43-9.

UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control
with sulphonylureas or insulin compared with conventional treatment and risk of
complications in patients with type 2 diabetes (UKPDS 33). Lancet 1998;352:837-53.
Stratton IM, Alder Al, Neil HAW, Matthews DR, Manley SE, Cull CA, et al.
Association of glycaemia with macrovascular and microvascular complications of type
2 diabetes (UKPDS 35): prospective observational study. M./ 2000;321:405-12.
Turner R, Millns H, Neil H, Stratton I, Manley S, Matthews D, et al. Risk factors for
coronary artery disease in non-insulin dependent diabetes mellitus: United Kingdom
prospective diabetes study (UKPDS:23). BMJ 1998;316:823-8.

Diabetes Control and Complications Trial Research Group. The effect of intensive
treatment of diabetes on the development and progression of long-term complications
in insulin-dependent diabetes mellitus. New Engl J Med 1993;329:977-86.

Diabetes Control and Complications Trial Research Group. Incidence of intensive
diabetes treatment in quality of life outcomes in the diabetes control and complications
trial. Diabetes Care 1996;19:195-203.

UK Prospective Diabetes Study (UKPDS) Group. Effect of intensive blood-glucose
control with metformin on complications in overweight patients with type 2 diabetes
(UKPDS 34). The Lancet 1998;352:854-65.

Davis T, Cull C, Holman R, The U.K. Prospective Diabetes Study (UKPDS) Group.
Relationship between ethnicity and glycaemic control, lipid profiles and blood
pressure during the first nine years of type 2 diabetes: U.K. Prospective Diabetes
Study (UKPDS 55). Diabetes Care 2001;24:1167-74.

Nathan DM. Some answers, more controversy, from UKPDS. Lancet 1998;352:832-3.
UK Prospective Diabetes Study Group. Efficacy of atenclol and captopril in reducing
risk of macrovascular and microvascular complications in type 2 diabetes: UKPDS 39.
BMJ 1998;317:713-20. , '

UK Prospective Diabetes Study Group. Quality of life in type 2 diabetic patients is
affected by complications but not by intensive policies to improve blood glucose or
blood pressure control (UKPDS 37). Diabetes Care 1999;22:1125-36.

UK Prospective Diabetes Study Group. UKPDS 17. A nine-year update of a
randomized, controlled trial on the effect of improved metabolic control on

174



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

31.

32.

33.

34,

33.

complications in non-insulin-dependent diabetes mellitus. Ann Intern Med
1996;124:136-45.

Turner R, Cull C, Frighi V, Holman R. Glycaemic control with diet, sulfonylurea,
metformin, or insulin in patients with type 2 diabetes mellitus: progressive
requirement for multiple therapies (UKPDS 49). JAMA 1999;281:2005-12.

Adler A, Stratton I, Neil H, Yudkin J, Matthew D, Cull C. Association of systolic
blood pressure with macrovascular and microvascular complications of type 2 diabetes
(UKPDS 36): prospective observational study. BM.J 2000;321:412-9.

Bloomgarden ZT. The European Association for the study of diabetes annua] meeting,
1998. Diabetes Care 1999;22:1364-70.

Spoelstra-de Man A, Brouwer C, Stehouwer C, Smulders Y. Rapid progression of
albumin excretion is an independent predictor of cardiovascular mortality in patients
with type 2 diabetes and microalbuminuria. Diabetes Care 2001;24:2097-101.
Valmadrid CT, Klein R, Moss S, Klein B. The risk of cardiovascular disease mortality
associated with microalbuminuria and gross proteinuria in persons with older-onset
diabetes mellitus. Arch Intern Med 2000;160:1093-100.

Capes SE, Gerstein HC, Negassa A, Yusuf S. Enalapril prevents clinical proteinuria in
diabetic patients with low ejection fraction. Diabetes Care 2000;23:377-80.

Gaede P, Vedel P, Parving H-H, Pedersen O. Intensified multifactorial intervention in
patients with type 2 diabetes mellitus and microalbuminuria: the Steno type 2
randomised study. Lancer 1999;353:617-22.

Sano K, Kawamura H, Matsumae H, Sakamoto N. Effects of long-term enalapril
treatment on persistent microalbuminuria in well-controlled hypertensive and
normotensive NIDDM patients. Diabetes Care 1994;17:420-4.

Taguma Y, Kitamoto Y, Futaki G, Ueda H, Monma H, Ishizki M, et al. Effect of
captopril on heavy proteinuria in azotemic diabetics. New Engl J Med 1985;313:1617-
20.

Bauer J, Reams G. Renal effects of angiotensin converting enzyme inhibitors in
hypertension. Am J Med 1986;81:19-27.

Kelleher C. ACE inhibitors in the prevention and therapy of dlabetlc nephropathy:
what is their role. Drugs 1990;39:639-435.

Mathiesen E, Hommel E, Giese J, Parving H-H. Efficacy of captopril in postponing
nephropathy in normotensive insulin-dependent diabetic patients with
microalbuminuria. BMJ 1991;303:81-7.

Ahmad J, Siddiqui M, Ahmad H. Effective postponement of diabetic nephropathy
with enalapril in normotensive type 2 diabetic patients with microalbuminuria.
Diabetes Care 1997;20:1576-81.

Goa K, Haria M, Wilde M. Lisinopril. A review of its pharmacology and use in the
management of the complications of diabetes mellitus. Drugs 1997;53:1081-105.
Chan J, Cockram C, Nicholls M, Cheung C, Swaminathan R. Comparison of enalapril
and nifedipine in treating non-insulin dependent diabetes associated with
hypertension: one year analysis. BMJ 1992;305:981-5.

Heart Outcomes Prevention Evaluation (HOPE) Study Investigators. Effects of
ramipril on cardiovascular and microvascular outcomes in people with diabetes
mellitus: results of the HOPE study and MICRO-HOPE substudy. Lancet
2000;355:253-9.

Sleight P. The HOPE Study (Heart Outcomes Prevention Evaluation). J Renin-Angio-
Aldos Syst 2000;1:18-20.

175



36.

37.

38.

39.

40.

41.
42.

43,

44,

45.

46.

47.

438.

49.
50.

51.

52.

53.

54.

55.

56.

57.

Mann J. Should the results of the HOPE study affect nephrological practice? For the
HOPE investigators. Nephrol Dial Transplant 2000;15:453-4.

Pahor M, Psaty B, Alderman M, Applegate W, Williamson J, Furberg C. Therapeutic
benefits of ACE inhibitors and other antihypertensive drugs in patients with type 2
diabetes. Diabetes Care 2000;23:888-92,

Lovell H. Angiotensin converting enzyme inhibitors in normotensive diabetic patients
with microalbuminuria. Oxford: Update Software; 2003.

Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis JB, et al.
Renoprotective effect of the angiotensin-receptor antagonist irbesartan in patients with
nephropathy due to type 2 diabetes. New Engl J Med 2001;345:851-60.

Parving H, Brochner-Mortensen J, Gomis R, Anderson S, Arner P, Irbesartan in
Patients with Type 2 Diabetes and Microalbuminuria Study Group. The effect of
irbesartan on the development of diabetic nephropathy in patients with type 2 diabetes.
New Engl J Med 2001;345:870-8.

Fagan T, Sowers J. Type 2 diabetes mellitus. Arch Int Med 1999;159:1033-4,

Davis TME, Millns H, Stratton I, Holman R, Tumner R. Risk factors for stroke in type
2 diabetes mellitus. Arch Int Med 1999;159:1097-103.

Brown A. Management of non-insulin dependent diabetes mellitus. Pharm J
1998;260:905-8.

Williams G. Management of non-insulin dependent diabetes mellitus. Lancet
1994;343:95-100.

Foreyt J, Poston WP. The challenge of diet, exercise and lifestyle modification in the
management of the obese diabetic patient. Int J Obesity 1999;23:55-11.

Wing RR, Anglin K. Effectiveness of a behavioural weight control program for blacks
and whites with NIDDM. Diabetes Care 1996;19:409-13.

Ponte C. Non-insulin-dependent diabetes mellitus - current practice and future trends.
J Am Pharm Assoc 1996;36:50-8.

Mensing C, Boucher J, Cypress M, Weinger K, Mulcahy K, Barta P, et al. National
standards for diabetes self-management education. Diabetes Care 2000,23:682-9.
Bailey C, Turner R. Metformin, New Engl J Med 1996;334:574-9.

Baliga B, Fonseca V. Recent advances in the treatment of type II diabetes mellitus, Am
Fam Phys 1997;55:817-24.

Bailey CJ. Biguanides and NIDDM. Diabetes Care 1992;15:755-72.

Moses R, Slobodniuk R, Boyages S, Colagiuri S, Kidson W, Carter J, et al. Effect of
repaglinide addition to metformin monotherapy on glycaemic control in patients with
type 2 diabetes. Diabetes Care 1999;22:119-24,

Stang M, Wysowski DK, Butler-Jones D. Incidence of lactic acidosis in metformin
users. Diabetes Care 1999;22:925-7.

Anonymous, Schedule of Pharmaceutical Benefits. In. February 2003 ed: Department
of Health and Ageing; www.hic.gov.au; 2003.

DeFronzo RA. Pharmacologic therapy for type 2 diabetes mellitus. Ann Int Med
1999;131:281-303.

Turner R, Cull C, Holman R. United Kingdom Prospective Diabetes Study 17: a 9-
year update of a randomized, controlled trial on the effect of improved metabolic
control on complications in non-insulin dependent diabetes mellitus. Ann Intern Med
1996;124:136-45.

Aro A, Korhonen T, Halinen M. Phenformin-induced lactic acidosis precipitated by
tetracycline. Lancet 1978;1:673-4.

176



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70,

71.

72.

73.

74.

73.

76.

77.

78.

Somogyl A, Stockley C, Keal J, Rolan P, Bockner F, Reduction of metformin renal
tubular secretion by cimetidine in man. Br J Pharmacology 1987;23:545-51.

Lubbos H, Miller J, Rose LI Oral hypoglycemic agents in type II diabetes mellitus.
Am Fam Phys 1995;52:2075-8.

Yeap BB. Primary care diabetes: what options are there. Aust Fam Phys
2001;30:1122-7.

Riddle M. Combining sulphonylureas and other oral agents. Am J Med 2000;108:15S-
22,

Kubacka R, Antal E, Juhl R, Welshman [. Effects of aspirin and ibuprofen on the
pharmacokinetics and pharmacodynamics of glyburide in healthy subjects. Ann
Pharmacotherapy 1996;221:20-6,

Hansen J, Kristensen M. Sulphaphenazole-induced hypoglycaemic attacks in
tolbutamide-treated diabetics. Lancer 1991;2:1298-301.

Wing L, Miners J. Cotrimoxazole as an inhibitor of oxidative drug metabolism:
effects of trimethoprim and sulphamethoxazole separately and combined on
tolbutamide disposition. Br J Clin Pharmacol 1985;2(::482-5.

Arauz-Pacheo C, Ramirez L, Rios J, Raskin P. Hypoglycaemia induced by
angiotensin-converting enzyme inhibitors in patients with non-insulin-dependent
diabetes receiving sulphonylurea therapy. Am J Med 1990;89:811-3.

Kivisto K, Neuvonen P. Effect of magnesium hydroxide on the absorption and
efficacy of tolbutamide and chlorpropamide. Eur J Clin Pharmacol 1991;42:675-80.
Kivisto K, Neuvonen P. Enhancement of absorption and effect of glipizide by
magnesium hydroxide. Clin Pharmacol 1991;41:39-43.

Self T, Tsiu S, Fowler J. Interaction of rifampicin and glyburide. Chest 1992;96:1443-
4,

Ben-Ami H, Nagachandran P, Mendelson M, Edoute Y. Drug-induced hypoglycemic
coma in 102 diabetic patients. Arch Int Med 1999;159:281-4.

Holman RR, Cull CA, Turner RC. A randomised double-blind trial of acarbose in type
2 diabetes shows improved glycemic control over 3 years (UK Prospective Diabetes
Study 44). Diabetes Care 1999;22:960-4.

Bohannon N. Type II diabetes: How to use the new oral medications. Geriatrics
1996;51:33-7.

Anonymous. New oral antihyperglycaemic agents expand armamentarium in the
battle against type 2 diabetes mellitus. Drugs Ther Perspect 1998;12:6-10.

Plosker G, Faulds D. Troglitazone: a review of its use in the management of type 2
diabetes. Drugs 1999;57:409-38.

Juhl C, Porksen N, Hollingdal M, Sturis J, Pincus S, Veldhuis JD, et al. Repaglinide
acutely amplifies pulsatile insulin secretion by augmentation of burst mass with no
effect on burst frequency. Diabetes Care 2000;23:675-81.

Anonymous. Repaglinide: a challenge to the sulphonylureas. Drugs Ther Perspect
1998;12:1-5.

Ragucci E, Zonsein J, Frishkan WH. Pharmacotherapy of diabetes mellitus;
implications for the prevention and treatment of cardiovascular disease. Heart Dis
2003;5:18-33.

Bryant B, Knights K, Salerno E. The endocrine pancreas and management of diabetes
mellitus. In: Pharmacology for health professionals. Marrickville: Vaughn Curtis;
2003.

Golomb B, Criqui MH. Antihypertensives. Arch Intern Med 1999;159:535-7.

177



79.

80.

81.
82.
83.

84.

85.

86.

87.
88.

89,
90.

91.

92.

93.

94.

95.
96.

97.

Herman WH, Alexander CM, Cook JR, Boccuzzi SJ, Musliner TA, Pedersen TR, et
al. Effect of simvastatin treatment on cardiovascular resource utilization in impaired
fasting glucose and diabetes. Diabetes Care 1999;22:1771-8.

Therapeutic Guidelines: Cardiovascular Writing Group. Dyslipidaemia. In: Smith A,
editor. Therapeutic guidelines: cardiovascular (version 4). North Melbourne:
Therapeutic Guidelines Limited; 2003. p. 51-61.

Montori VM, Farmer A, Wollan PC, Dinneen SF. Fish oil supplementation in type 2
diabetes. Digbetes Care 2000;23:1407-15.

Mogensen CE. Combined high blood pressure and glucose in type 2 diabetes: double
jeopardy. BMJ 1998;317:693-4.

UK Prospective Diabetes Study Group. Cost effectiveness analysis of improved blood
pressure control in hypertensive patients with type 2 diabetes. BM.J 1998;317:720-6.
Chobanian A, Bakris G, Black H, Cushman W, Grenn L, 1zzo J, et al. The seventh
report of the Joint National Committee on prevention, detection, evaluation, and
treatment of high blood pressure; the JNC 7 report. JAMA 2003;289:2560-72.
Nosadini R, Abaterusso C, Dalla Vestra M, Bortoloso E, Saller A, Bruseghin M, et al.
Efficacy of antihypertensive therapy in decreasing renal and cardiovascular
complications in diabetes mellitus. Nephrol Dial Transplant 1998;13:44-8.

The ALLHAT Officers and Coordinators for the ALLHAT Group. Major outcomes in
high-risk hypertensive patients randomized to angiotensin converting enzyme inhibitor
or calcium channel blocker vs diuretic. JAMA 2002;288:2981-97,

Anonymous. Hypertension: what does new evidence mean? NPS News 2003;29:1-6.
Wing L, Reid C, Ryan P, Second Australian National Blood Pressure Study Group. A
comparison of outcome with angiotensin-converting enzyme inhibitors and diuretics
for hypertension in the elderly. New Engl J Med 2003;348:583-92.

Hoogwerf B, Young J. The HOPE study. Ramipril lowered cardiovascular risk, but
vitamin E did not, Cleve Clin J Med 2000;67:287-93,

Gulliford M, Mejia A. Trends in diabetes mellitus in Greater London 1991-2011:
assoications with ethnicity. Diabet Med 1999;16:174-5.

UK Prospective Diabetes Study Group. UK prospective diabetes study XII: differences
between Asian, Afro-caribbean and White Caucasian type 2 diabetic patients at
diagnosis of diabetes. Diabet Med 1994;11:670-7.

UK Prospective Diabetes Study Group. Ethnicity and cardiovascular disease: the
incidence of myocardial infarction in white, South Asian and Afro-Caribbean patients
with Type 2 diabetes (UK Prospective Diabetes Study 32). Diabetes Care
1998:21:1271-7. '

Mather H, Chaturvedi N, Kehely A. Comparison of prevalence and risk factors for
microalbuminuria in South Asians and Europeans with type 2 diabetes mellitus.
Diabet Med 1998;15:672-7.

Mather H, Chaturvedi N, Fuller J. Mortality and morbidity from diabetes in South
Asians and Europeans: 11-year follow-up of the Southall diabetes survey, London.
Diabet Med 1998;15:53-9.

Hosey G, Gordon S, Levine A. Type 2 diabetes in people of colour. Nurse Pract
Forum 1998;9:108-14.

Mitchell P, Smith W, Wang JJ, Cumming RG, Leeder SR, Burnett L. Diabetes in an
older Australian population. Diab Res Clin Pract 1998;41:177-84.

Neil H, Gatling W, Mather H, Thompson A, Thorogood M, Fowler G, et al. The
oxford community diabetes study: evidence for an increase in the prevalence of known
diabetes in Great Britain, Diab Med 1987;4:539-43.

178



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108,

109.

110.

111.

112.

113.

114.

115.

116.

Ismail I, Nazaimoon W, Mohamad W, Letchuman R, Singaraveloo M, Hew F, et al.
Ethnicity and glycaemic control are major determinants of diabetic dyslipidaemia in
Malaysia. Diabet Med 2001;18:501-8,

Game F, Jones A. Ethnicity and risk factors for coronary heart disease in diabetes
mellitus. Diab Obesity Metab 2000;2:91-7. _

Dwyer E, Asif M, Ippolite T, Gillespie M. Role of hypertension, diabetes, obesity, and
race in the development of symptomatic myocardial dysfunction in a predominantly
minority population with normal coronary arteries. Am Heart J 2000;139:297 - 304.
Tan C, Emmanuel S, Tan B, Jacob E. Prevalence of diabetes and ethnic differences in
cardiovascular risk factors. The 1992 Singapore National Health Survey. Diabetes
Care 1999;22:241-7.

McKay R, McCarty C, Taylor H. Diabetes in Victoria, Australia: the Visual
Impairment Project. Aust N Z J Public Health 2000;24:565-9.

Overland J, Yue D, Mira M. The pattern of diabetes care in New South Wales: a five-
year analysis using Medicare occasions of service data. Aust N Z.J Public Health
2000;24:391-5.

Daniel M, Rowley KG, McDermott R, Mylvaganam A, O'Dea K. Diabetes incidence
in an Australian aboriginal population. Diabetes Care 1999;22:1993-8,

Simmons D, Bhoopatkar M. Diabetes and hyperglycaemia among patients with
myocardial infarction in a multiethnic population. Aust N Z J Med 1998;28:1998.
Guest C, K OD, Hopper J, Nankervis A, Larkins R. The prevalence of glucose
intolerance in aborigines and Europids of south-castern Australia. Diab Res Clin Pract
1992;15:227-35.

Miller G, Kotecha S, Wilkinson W, Wilkes H, Stirling Y, Sanders T, et al. Dietary and
other characteristics relevant for coronary heart disease in men of Indian, West Indian
and European descent in London. Atherosclerosis 1988;70:63-72.

Njolstad I, Amesen E, Lund-Larsen P. Sex differences in risk factors for clinical
diabetes mellitus in a general population: a 12-year follow-up of the Finnmark study.
Am J Epidemiol 1998;147:49-58. _

O'Dea K. Westernization and non-insulin-dependent diabetes in Australian
Aborigines, Ethn Dis 1991;1:171-87.

Warram JH, Kopczynski J, Janka HU, Krolewski AS. Epidemiology of non-insulin -
dependent diabetes mellitus and its macrovascular complications. Endo Metab Clin
North Am 1997;26:165-88.

Harris M, Flegal K, Cowie C, Eberhardt M, Goldstein D, Little R, et al. Prevalence of
diabetes, impaired fasting glucose, and impaired glucose tolerance in U.S. adults.
Diabetes Care 1998;21:518-24.

Carter JS, Pugh JA, Monterrosa A. Non-insulin dependent diabetes mellitus in
minorities in the United States. Ann Int Med 1996;125:221-32.

Guest C, O'Dea K. Diabetes in aborigines and other Australian populations. Aust.J
Pub Health 1992;16:340-9,

Carter J, Dunn S, Turtle J. Diabetes to the year 2000 and beyond. National action
plan. Med J Aust 1993;159:364-6.

Welborn T, Knuiman M, Bartholomew H. 1989-90 National Health Survey:
Prevalence of self-reported diabetes in Australia. Med J Aust 1995;163:120-32,
Welborn T, Glatthaar C, Whittall D, Bennett S. An estimate of diabetes prevalence
from a national population sample: a male excess. Med J Aust 1989;150:78-81.

179



117.

118.

119.
120.
121.
122.
| 123.
124.
125.

126.

127.
128.
129.
130.

131.

132.

McCarty CA, McCarty DJ, Van Newkirk M, Taylor HR. Self--reported diabetes and
distribution of HbA. in a population based sample in Victoria. Med J Aust
1999;170:288-9.

Mather H, Keen H. The Southall Diabetes Survey: prevalence of known diabetes in
Asians and Europeans. BM.J 1985;291:1081-4.

Simmons D, Williams D, Powell M. The Coventry diabetes study: prevalence of
diabetes and impaired glucose tolerance in Europids and Asians. OJM 1991;296:10621-
30.

Samanta A, Burden A, Jagger C. A comparison of the clinical features and vascular
complications of diabetes between migrant Asians and caucasians in Leicester, U.K.
Diab Res Clin Pract 1991;14:205-14.

Cruickshank JK, Alleyne S. Black West Indian and matched white diabetes in Britain
compared with diabetics in Jamaica: body mass, blood pressure, and vascular disease.
Diabetes Care 1987;10:170-9.

Haffner S, Rosenthal M, Hazuda H, Stern M, Franco L. Evaluation of three potential
screening tests for diabetes mellitus in a biethnic population. Diabetes Care
1984;7:3477-53.

Weatherspoon L, Kumanyika S, Ludlow R, Schatz D. Glycaemic control in a sample
of black and white clinic patients with NIDDM, Diabetes Care 1994;17:1148-53.
Vaccaro O, Stamler J, Neaton J, Multiple Risk Factor Intervention Trial Research
Group. Sixteen-year coronary mortality in black and white men with diabetes screened
for the Multiple Risk Factor Intervention Trial (MRFIT). Int J Epidemiol
1998;1998:636-41.

Harris MI, Eastman RC, Cowie C, Flegal KM, Eberhardt MS. Racial and ethnic
differences in glycaemic control of adults with type 2 diabetes. Diabetes Care
1999;22:403-8.

Strand L, Cipolle R, Morley P. Pharmaceutical care: an introduction. Kalamazoo,
Michigan: Upjohn; 1992,

Tully M, Seston E. Impact of pharmacists providing a prescription review and
monitoring service in ambulatory care or community practice. Ann Pharmacotherapy
2000;34:1320-31.

Tomechko M. Q and A from the pharmaceutical care project in Minnesota, Am Pharm
1995;NS35:30-9.

Ellis S, Billups S, Malone D, Carter B, Covey D, Mason B, et al. Types of
interventions made by clinical pharmacists in the IMPROVE study. Impact of
Managed Pharmaceutical Care on Resource Utilisation and Outcomes Veterans
Affairs Medical Centers. Pharmacotherapy 2000;20:429-35.

Malone D, Carter B, Billups S, Valuck R, Bamette D, Sintek C. An economic analysis
of a randomized, controlled, multicentre study of clinical pharmacist interventions for
high-risk veterans: the IMPROVE study. Pharmacotherapy 2000;20:1149-58.
Volume C, Farris K, Kassam R, Cox C, Cave A. Pharmaceutical care research and
education projects: patients outcomes. J Am Pharm Assoc (Wash) 2001;41:411-20.
Ellis S, Carter B, Malone D, Billups S, Okano G, Valuck R, et al. Clinical and
economic impact of ambulatory care clinical pharmacists in management of
dyslipidemia in older adults: the IMPROVE study. Impact of Managed
Pharmaceutical Care on Resourse Utilisation and Outcomes in Veterans Affairs
Medical Centers. Pharmacotherapy 2000;20:1508-16.

180



133.

134.

135.

136.

137.

138,

139,

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.
150.

151.

152.

153.
154.

Hatoum H, Catizone C, Hutchinson R, Purchit A. An eleven year review of the
pharmacy literature: documentation of the value and acceptance of clinical pharmacy.
Drug Intell Clin Pharm 1986;20:33-48.

Hatoum H, Akhras K. A 32 year literature review on the value and acceptance of
ambulatory care provided by pharmacists. 4nn Pharmacotherapy 1993;27:1106-19.
Chiquette E, Amato M, Bussey H. Comparison of an anticoagulant clinic with usual
medical care: anticoagulation control, patient outcomes and health care costs. Arch
Intern Med 1998;158:1641-7.

Lobas H, Lepinski P, Abramowitz P. Effects of pharmaceutical care on medication
cost and quality of patient care in an ambulatory-care clinic. Am J Hosp Pharm
1992;49:1681-8.

Knowlton C, Thomas O, Williamson A, Gammaitoni A, Kirchain W, Buttaro M, et al.
Establishing community pharmacy-based anticoagulation education and monitoring
programs. J Am Pharm Assoc 1999;39:368-74.

Foss M, Schoch P, Sintek C. Efficient operation of a high-volume anticoagulation
clinic. Am J Health-Syst Pharm 1999,56.:443-9.

Burch P, Hunter K. Pharmaceutical care applied to the hospice setting: a cancer pain
model. Hospice J 1996;11:55-69.

Jenkins M, Bond C. The impact of clinical pharmacists on psychiatric patients.
Pharmacotherapy 1996;16:708-14.

Robinson J. Pharmacokinetics service for ambulatory patients. Am J Hosp Pharm
1981;38:1713-6.

Wilt V, Gums J, Amhed O. Qutcome analysis of a pharmacist-managed
anticoagulation service. Pharmacotherapy 1995;15:732-9,

Solomon D, Portner T, Bass G, Gourley G. Part 2. Clinical and economic outcomes in
the hypertension and COPD arms of a multicenter outcomes study. J Am Pharm Assoc
1998;38:574-85.

Shibley M, Pugh C. Implementation of pharmaceutical care services for patients with
hypertipidemias by independent community pharmacy practitioners. Ann -
Pharmacotherapy 1997;31:713-9,

Kamel H, Rodriguez-Saldana J, Flaherty J, Miller D. Diabetes mellitus among ethnic
seniors. Clin Ger Med 1999;15:265-78.

Krska J, Cromarty J, Arris F, Jamieson D, Hansford D. Providing pharmaceutical care
using a systemic approach. Pharm J 2000;265:656-60.

Krska J, Cromarty J, Arris F, Jamieson D, Hansford D, Duffus P. Pharmacist-ied
medication review in patients over 65: a randomised, controlled trial in primary care.
Age Ageing 2001;30:205-11.

Krska J, Ross S. Medication review: whose job is it? (abstract). Int J Pharm Pract
2002;10:R86.

Strand L. Re-visioning the Profession. J Am Pharm Assoc 1997;37:474-8.

Hepler C, Strand L. Opportunities and responsibilities in pharmaceutical care. 4m J
Hosp Pharm 1990;47:533-43.

Bingham JM. Issues in pharmaceutical care and quality assurance. J Onc Pharm Prac
1995;1:13-7.

Lee MP, Ray MD. Planning for pharmaceutical care. Am J Hosp Pharm
1993;50:1153-8.

Mason P. Pharmaceutical care: what it is and what it isn't, Pharm J 1998;261:348-9.
Galt KA, Narducci WA. Integrated pharmaceutical care services: the product is part of
the care. Pharmacotherapy 1997,17:841-4.

181



155.
156.

157.

158.

159.

160.

161.
162,

163.

164.

165.
166.

167.
168.
169.

170.

171.

172.

173.

McAnaw J, McGregor A, Hudson S. The pharmaceutical care of patients with
hypertension: an examination of service models in primary care in the US. Pharm
World Sci 2001;23:189-94.

Lowe C, Petty D, Zermansky A, Raynor DK. Development of a method for clinical
medication review by a pharmacist in general practice. Pharm World Sci 2000;22:121-
6.

Rodriguez de Bittner M, Haines S. Pharmacy-based diabetes management: a practical
approach. J Am Pharm Assoc 1997;NS37:443-55.

Kassam R, Farris K, Burabck L, Volume C, Cox C, Cave A. Pharmaceutical care
research and education project: pharmacists' interventions. J Am Pharm Assoc (Wash)
2001;41:401-10. '

Rossing C, Hansen E, Krass [. The provision of pharmaceutical care in Denmark: a
cross-sectional survey. .J Clin Pharm Ther 2003;28:311-8.

March G, Gilbert A, Roughead E, Quintrell N. Developing and evaluating a model for
pharmaceutical care in Australian community pharmacies. Int J Pharm Pract
1999;7:220-9.

Carter B, Helling D. Ambulatory care pharmacy services: has the agenda changed. Ann
Pharmacotherapy 2000;34:772-87.

Farris K, Kirking D. Assessing the quality of pharmaceutical care. I. One perspective
of quality. Ann Pharmacotherapy 1993;27:68-73.

Farris K, Kirking D. Assessing the quality of pharmaceutical care. 1I. Application of
concepts of quality assessment from medical care. Ann Pharmacotherapy
1993,27:215-23.

Angaran DM, Quality assurance to quality improvement: measuring and monitoring
pharmaceutical care. Am J Hosp Pharm 1991;48:1907.

Tett SE, Higgins G, Armour CL. Impact of pharmacist interventions on medication
management by the elderly: a review of the literature. Ann Pharmacotherapy
1993;27:80-6.

Singhal P, Raisch D, Gupchup G. The impact of pharmaceutical services in
community and ambulatory care settings: evidence and recommendations for future
research. Ann Pharmacotherapy 1999;33:1336-55.

Morrison A, Wertheimer A. Evaluation of studies investigation the effectiveness of
pharmacists' clinical service. Am J Health-Syst Pharm 2001;58:569-77.

Cooper J. Clinical outcomes research in pharmacy practice. Am Pharm
1993;NS33:87-13.

Kennie N, Schuster B, Einarson T. Critical analysis of the pharmaceutical care
research literature. Ann Pharmacotherapy 1998,32:612.

Baran R, Crumlish K, Patterson H, Shaw J, Erwin W, Wylie J, et al. Improving
outcomes of community-dwelling older patients with diabetes through pharmacist
counselling, Am J Health-Syst Pharm 1999;56:1535-9.

Cooper J. Consultant pharmacist contribution to diabetes mellitus patients outcomes in
two nursing facilities. Consult Pharm 1995,10:40-5,

Hanlon J, Weinberger M, Samsa G, Schmader K, Uttech K, Lewis I. A randomised,
controlled trial of a clinical pharmacist intervention to improve inappropriate
prescribing in elderly outpatients with polypharmacy. Am J Med 1996;100:428-37.
Sczupak C, Conrad W. Relationship between patient-oriented pharmaceutical services
and therapeutic outcomes of ambulatory patients with diabetes mellitus. Am J Hosp
Pharm 1977;34:1238-42.

182



174.
175.
176.

177.
178.

179.
180,
181.
182,
183.
184.
185.
186.

187.
188.

189.

190.

191,

Veldhuizen-Scott M, Widmer L, Stacey F, Popovich N. Developing and implementing
a pharmaceutical care model in an ambulatory care setting for patients with diabetes.
Diab Educ 1995;21:117-23.

Zermansky A, Petty D, Raynor D, Freemantle N, Vail A, Lowe C. Randomised
controlled trial of clinical medication review by a pharmacist of elderly patients
receiving repeat prescriptions in general practice. BMJ 2001;323:1340-3.
Coast-Senior E, Kroner B, Kelley C, Trilli L. Management of patients with type 2
diabetes by pharmacists in primary care clinics. Am J Health-Syst Pharm 1998;55:638-
41.

Kelly C, Rogers P. Implementation and evaluation of a pharmacist-managed diabetes
service. J Managed Care Pharm 2000;6:488-93.

Park J, Kelly P, Carter B, Burgess P. Comprehensive pharmaceutical care in the chain
setting. J Am Pharm Assoc 1996;NS36:443-51.

Jaber L, Halapy H, Fernet M, Tummalapalli S, Diwakaran H. Evaluation of a
pharmaceutical care model on diabetes management. Ann Pharmacotherapy
1996;30:238-43.

Bogen PE, Koontz LM, Williamson P, Abbott RD. The physwlan and pharmacist
team: an effective approach to cholesterol reduction. J Gen Intern Med 1997;12:158-
64.

Cranor C, Bunting B, Christensen D. The Asheville project: long-term clinical and
economic outcomes of a community pharmacy diabetes care program. J Am Pharm
Assoc 2003;43:173-84.

Pharmaceutical care of the Elderly in Europe Research (PEER) Group. Improving the
well-being of elderly patients via community pharmacy-based provision of
pharmaceutical care: a multicentre study in seven European countries. Drugs Aging
2001;18:63-77.

Hawkins D, Fiedler F, Douglas H, Eschbach R. Evaluation of a clinical pharmacist in
caring for hypertensive and diabetic patients. Am J Hosp Pharm 1979;36:1321-3.
Irons BK, Lenz RJ, Anderson SL, Wharton B, Habeger B, Anderson G. A
retrospective cohort analysis of the clinical effectiveness of a physician-pharmacist
collaborative drug therapy management diabetes clinic. Pharmacotherapy
2002;22:1294-300. '

Beney J, Bero L, Bond C. Expanding the roles of outpatient pharmacists: effects on
health services utilisation, costs, and patient outcomes. Cochrane Database Syst Rev
2000;3:CD000336.

Pekarsky B. Can we afford intensive management of diabetes. Aust Prescriber
2002;25:102-3.

Griffin S. The management of diabetes (editorial). BM.J 2001;323:946-7.

Gilmer T, O'Connor P, Manning W, Rush W, The cost to health plans of poor
glycaemic control. Diabetes Care 1997;20:1847-53.

Harris M. Health care and health status and outcomes for patients with type 2 diabetes.
Diabetes Care 2000;,23:754-8.

Klein R, Klein B, Moss S, Cruickshanks K. The medical management of
hyperglycaemia over a 10-year period in people with diabetes. Diabetes Care
1996;19:744-50.

Gaede P, Vedel P, Larsen N, Jensen G, Parving H-H, Pedersen O. Multifactorial
intervention and cardiovascular disease in patients with type 2 diabetes. New Engl J
Med 2003;348:383-93.

183



192.
193.
194,
195.
196.
197.
198.
199.
200.
201,
202.
203.
204.
205.
206.
207.
208.
2009.

210.
211.
212,

213.

214.

Krass I, Armour C. Diabetes care in community pharmacy: what do patients and
pharmacists think? Aust J Pharm 2003;84:542-5.

Moss SE, Klein R, Kiein B. Risk factors for hospitalization in people with diabetes.
Arch Intern Med 1999;159:2053-7.

Brown JB, Pedula KL, Bakst AW. The progressive cost of complications in type 2
diabetes mellitus, Arch Int Med 1999;159:1873-80.

Brown JB, Nichols G, Blauber H, Bakst A. Type 2 diabetes: incremental medical care
costs during the first 8 years after diagnosis. Diabetes Care 1999;22:1116-24.
Glauber H, Brown J. Use of health maintenance organisation data bases to study
pharmacy resource usage in diabetes mellitus. Diabetes Care 1992;15:870-6.

Evans J, MacDonald T, Leese G, Ruta D, Morris A. Impact of type 1 and type 2
diabetes on patterns and costs of drug prescribing. Diabetes Care 2000;23:770-4.
Davidson MB. Incorporating diabetes care into a health maintenance organisation
setting: a practical guide. Dis Man Health Outcomes 1998;3:71-80.

Anonymous. Pharmacy's diabetes mission: seek and support. Aust J Pharm
2003;84:547-52.

Pharmacy Guild of Australia. Domiciliary medication management reviews -
frequently asked questions. In: Pharmacy Guild of Australia; www.guild.org.au; 2003.
Krass I, Smith C. Impact of medication regimen reviews (MRR) performed by
community pharmacists for ambulatory patients through liaison with local general
medical practitioners. Int J Pharm Pract 2000;8:111-20.

Criddie D, Moran Z. Taking stock of HMR progress. Aust J Pharm 2003;84:712-3.
Emerson L. The link between HMR success and future professional services. Aust J
Pharm 2003;84:362-3.

Roberts M. Effective pharmacist involvement in the healthcare team improves patient
outcomes (editorial). J Pharm Pract Res 2002;32:171-2.

Ford 8, Jones K. Integrating pharmacy fully into the primary care team. BMJ
1995;310:1620-1.

Wagner EH, Grothaus LC, Sandhu N, Galvin MS, McGregor M, Artz K. Chronic care
clinics for diabetes in primary care. Diabetes Care 2001;25:695-700.

Grace K, McPherson M, Burstein A. Diabetes care and cost of pharmacotherapy
versus medical services. Am J Health-Syst Pharm 1998;55:S27-9.

Huff P, Ives T, Almond, Griffin N. Pharmacist-managed diabetes education services.
Am J Hosp Pharm 1983;40:991-4,

Halapy H, Jaber L. Diabetes management: follow-up (letter). Ann Pharmacotherapy
1997;31:371.

Thaler L, Ziemer D, El-Kebbi I, Gallina D, Cook C, Phillips L. Diabetes in urban
african-americans. XIX. Predication of the need for pharmacological therapy.
Diabetes Care 2000;23:820-5.

Blanchard M, Rose L, Taylor J, MeEntee M, Latchaw L. Using a focus group to
design a diabetes education program for an African American population. Diab Educ
1999;25:917-24,

Gregg E, Geiss L, Saadine J, Fagot-Campagna A, Beckles G, Parker C, et al. Use of
diabetes preventative care and complications in two African-American communities.
Am J Prevent Med 2001;21:197-202.

Philis-Tsimikas A, Walker C. Improved care for diabetes in underserved populations.
J Amb Care Manage 2001,24:39-43.

Ward J, Lin M, Heron G, Lajoie V. Comprehensive audit of quality-of-care and
quality-of-life for patients with diabetes. J Qual Clin Pract 1997;17:91-102.

184



215.

21e.
217.

218.

219.

220.
221.

222.

223,

224.

225.

226.

227.

228.

229.

230.

231.

232.

233,

234,

235.

236.
237.

238.

239,

240.

Williamson M, Quaine J. Prevalence and management of diabetes in NSW: is care
adhering to the clinical guidelines? NSW Pub Health Bull 2001;12:223-5.

Miller LG. Herbal medicines, 4rch Intern Med 1998;158:2200-11.

Myerscough M. Herbal remedies. How much do you know? Aust Fam Physician
1998;27:1037-40.

Gill G, Redmond F, Garratt F, Paisey R. Diabetes and alternative medicine: cause for
concern. Diabet Med 1994;11:210-3.

Beyerstein B. Alternative medicine and common errors of reasoning. Acad Med
2001;76:230-7. o

Ernst E. The rise and fall of complementary medicine. J R Soc Med 1998;91:235-6.
Shaw D. Risks or remedies? Safety aspects of herbal remedies in the UK. J R Soc Med
1998;91:294-6.

Zollman C, Vickers A. ABC of complementary medicine: users and practitioners of
complementary medicine. BMJ 1999;319:836-9.

Kristoffersen S, Atkin P, Shenfield G. Use of alternative medicines on Sydney's north
shore, Aust J Hosp Pharm 1997,27:367-72.

Anonymous. Pharmaceutical benefits schedule group statistics. In: HIC;
www.hic.gov.au/statistics; 2002.

MacLennan A, Wilson DH, Taylor A. Prevalence and cost of alternative medcine in
Australia. Lancet 1996;347:569-73.

Annonymous. Complementary medicines a major cost for elderly. Aust Pharm
1999;18:581.

Shenfield G. What should we be doing about complementary therapies? Current
Therapeutics 1999;40:7-11.

Linde K, Melchart D. Randomized controlled trials of individualized homeopathy: a
state-of-the-art review. J Alt Comp Med 1998;4:371-88. '

Jonas WB. Alternative medicine - learning from the past, examining the present,
advancing to the future. JAMA 1996;280:1616-8. _

Angell M, Kassirer J. Alternative medicines - the risks of untested and unregulated
remedies. New Engl J Med 1998;339:839-41,

Vickers A, Zollman C. ABC of complementary medicine: homeopathy. BMJ
1999;319:1115-8.

Goldman J, Myerson G. Chinese herbal medicine: camouflaged prescription
antiinflammatory drugs, corticosteroids, and lead. Arthritis Rheum 1991;34:1207.
Chow R. Adverse reactions and complementary medicines. Aust Med 2001;13:8.
Eisenberg DM, Davis RB, Ettner S, Appel SM, Wilkey S, Van Rompay M, et al.
Trends in alternative medicine use in the United States, 1990-1997: results of a
follow-up national survey. JAMA 1998;280:1569-75.

Anonymous. Medicines regulation and the TGA. In; TGA;
www.health.gov.au/tga/index.htm; 1999.

Anonymous. Complementary medicines reform package. MediScene News 1999;11:3.
D'Arcy P. Adverse drug reactions and interactions with herbal medicines, part 1:
adverse reactions. Adverse Drug React Toxicol Rev 1991;10:189-208.

D'Arcy P. Adverse reactions and interactions with herbal medicines, part 2: drug
interactions. Adverse Drug React Toxicol Rev 1993;12:147-62.

Fugh-Berman A, Ernst E. Herb-drug interactions: a review and assessment of report
reliability. Br J Clin Pharmacol 2001;52:587-95.

Izzo A, Emst E. Interactions between herbal medicines and prescribed drugs: a
systematic review. Drugs 2001;61:2163-75,

185



241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

253.

254,

255.
256.

257.

258.

259.

260.

261.

262,

Heck A, DeWitt B, Lukes A. Potential interactions between alternative therapies and
warfarin. Am J Health-Syst Pharm 2000;57:1221-7.

Fugh-Berman A. Drug-herb interactions. Lancet 2000;355:134-8.

De Smet P, D'Arcy P. Drug interactions with herbal and other non-orthodox remedies.
In: D'Arcy P, McElnay J, Welling P, editors. Mechanisms of Drug Interactions. Berlin:
Springer Verlag; 1996. p. 327-46.

Myers S. Interactions between complementary medicines and warfarin. Aust
Prescriber 2002;25:54-6.

Emnst E. Second thoughts about safety of St John's wort. Lancet 1999;354:2014-6.
Barnes J, Mills S, Abbot N. Different standards for reporting ADRs to herbal remedies
and conventional OTC medicines: face-to-face interviews with 515 users of herbal
remedies. Br J Clin Pharmacol 1998;45:496-500.

Expert committee on complementary medicines in the health system. Complementary
medicines in the Australian health system. In: Therapeutic Goods Administration;
www.tga.gov.au/docs/pdf/cmreport.pdf; 2003.

Therapeutic Goods Administration. Advice and consultation: OCM, CMEC, CHCF.
In: Therapeutic Goods Administration, Office of Complementary
Medicines;www.health.gov.au/tga/cm/cm.htm; 2002.

Richardson M, Sanders T, Palmer J. Complementary/alternative medicine use in a
comprehensive cancer centre and the implications for oncology. J Clin Oncol
2000;18:2501-4.

Sparber A, Wootton J. Surveys of complementary and alternative medicine: part II.
Use of alternative and complementary cancer therapies. J Altern Complement Med
2001;7:281-7.

Lindsay L. Trivalent chromium and the diabetes prevention program. Med Hypotheses
1997;49:47-9.

Anonymous. Chromium: Therapy of diabetes mellitus (drug consult). In: Rumack B,
Bird P, Gelman C, Clouthier M, Hutchinson T, editors. Drugdex System. Englewood,
Colorado: Micromedex, Inc.,; 2000,

Kessler R, Soukup J, Davis R, Foster D, Wilkey S, Van Rompay M, et al. The use of
complementary and alternative therapies to treat anxiety and depression in the United
States. Am J Psychiatry 2001;158:289-94,

Pharmaceutical Society of Australia. Policy - complementary medicine. In:
Pharmaceutical Society of Australia; www.psa.org.au/ecms.cfm?id=56; 1997.
Anonymous. Position statement. Complementary medicine. Aust Med 2002;13:8.
Australian Medical Association. AMA (WA) call for stonger powers for TGA. In:
AMA; www.amawa.com.au/media/release 2003 _05_01 .asp: 2003.

Anonymous. Complementary and alternative medicine, House of Lords Select
committee on Science and Technology. In. London; 1999-2000.

Anonymous. The House of Lords report on complementary medicine: a summary.
Complement Ther Med 2001;9:34-9.

Gordon J. The White House commission on complementary and alternative medicine
policy: final report and next steps. Altern Ther Health Med 2002,;8:28-31.

Therapeutic Goods Regulations. Therapeutic Goods Regulations; 1990 Schedule 14.
Designate active ingredients. In: Therapeutic Goods Administration;
www.health.gov.au/tga/index.htm; 1990.

Attia M, Bailey M. Warfarin/complementary medicine 1nteract10n Aust J Hosp Pharm
2000;30:23,

Low J. Complementary therapies (editorial). Aust J Hosp Pharm 1999;29:309-10.

186



263.

264.

265.

266.
267.

208.

269.

270.

271.

272

273,

274.

275.

276.

277.

278,

279,

280.
281.

282.

283.

284,

285,

286.

Bloom B, Retbi A, Dahan S, Jonsson E. Evaluation of randomized controlled trials on
complementary and alternative medicine. nt J Technol Assess Health Care
2000;16:13-21.

Drew A, Myers S. Safety issues in herbal medicines: implications for the health
professions. Med J Aust 1997;166:538-41.

Riley RH, Sutherland DM, Duffy TM. Herbal medicines. Aust J Hosp Pharm
1999;29:346.

Borins M. The dangers of using herbs. Postgrad Med 1998;104:91-100.

Huxtable R. The harmful potential of herbal and other plant products. Drug Saf
16890;5:126-36.

Veehof L, Stewart R, Meyboom-de Jong B, Haaij er—Ruskamp F. Adverse drug
reactions and polypharmacy in the elderly in general practice. Eur J Clin Pharmacol
1999;55:533-6.

Ernst E. Harmless herbs? A review of recent literature. Am J Med 1998;104:170-8.
Smolinske S. Dietary supplement-drug interactions. J Am Med Womens Assoc
1999;54:191-2, 5.

Perharic L, Shaw D, Murray V. Toxic effects of herbal medicine and food
supplements. Lancet 1993;342:180-1.

Perharic L, Shaw D, Colbridge M. Toxicological problems resulting from exposure to
traditional remedies and food supplements. Drug Saf 1994;11:284-94.

Therapeutic Goods Administration. Pan Pharmaceuticals Limited - regulatory action
and product recall information. In: Therapeutic Goods Administration, 28th April
2003;www .tga.gov.au/recalls/pan.htm; 2003,

Aderson I, Mullen W, Meeker J. Pennyroyal toxicity: measurement of toxic metabolite
levels in two cases and review of the literature. Ann Intern Med 1996;124:726-34.
Shaw D, Leon C, Kolev S, Murray V. Traditional remedies and food supplements: a
five year toxicological study (1991-1995). Drug Saf 1997;17:342-56.

Larry D, Vial T, Pauwels A. Hepatitis after germander administration. Ann Intern Med
1992;117:129-32.

MacGregor F, Abernethy V, Dahabra S, Cobden I, Hayes P. Hepatotoxicity of herbal
remedies, BM.J 1989;299:1156-7.

Aslam M, Stockley 1. Interaction between curry mgredlent (karela) and drug
(chlorpropamide). Lancet 1979;1:607.

Chan T. Interaction between warfarin and danshen (Salvia miltiorrhiza). Ann
Pharmacotherapy 2001;35:501-4.

Ernst E. The role of complementary and alternative medicine. BMJ 2000;321:1133.5.
Welch SA. The use of complementary medicines by inpatients at St Vincent's hospital
Sydney. Aust J Hosp Pharm 2001;31:111-3.

Kermode S, Myers S, Ramsay L. Natural and complementary therapy utilisation on the
north coast of NSW. Aust J Holist Nurs 1998;5:7-13.

Mantyranta T, Hemminki E, Koskela K. Use of alternative drugs in Finland.
Pharmacoepidemiol Drug Saf 1999;8:23-9.

Burg MA, Hatch R, Neims A. Lifetime use of alternative therapy: a study of Florida
residents. South Med J 1998;91:1126-31.

Wandell PE, Brorsson B, Aberg H. Drug use in patients with diabetes. Diabetes Care
1996,19:992-4.

Paramore L. Use of alternative therapies: estimates from the 1994 Robert Wood
Johnson Foundation National Access to Care study. J Pain Symptom Manage
1997;13:83-9.

187



287.

288.

289.

290.

291.

292.

293,

294,

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

Egede L, Xiaobou Y, Zheng D, Silverstein M. The prevalence and pattern of
complementary and alternative medicine use in individuals with diabetes. Diabetes
Care 2002;25:324-9,

Astin J, Pelietier K, Marie A, Haskell W. Complementary and alternative medicine
use among clderly persons: one-year analysis of a Blue Shield Medicare supplement. .J
Gerontol A Biol Sci Med Sci 2000;55A:M4-9.

Astin J. Why patients use alternative medicine: results of a national study. J4MA
1998;279:1548-53.

Leung J, Dzankic S, Manku K, Yuan C. The prevalence and predictors of the use of
alternative medicine in presurgical patients in five Californian hospitals. Anesth Analg
2001;93:1062-8. '

Kessler R, Davis R, Foster D, Van Rompay M, Walters E, Wilkey S, et al. Long-term
trends in the use of complementary and alternative therapies in the United States. Ann
Intern Med 2001;135:262-8.

Elder N, Gilchrist A, Minz R. Use of alternative health care by family practice
patients. Arch Fam Med 1997;6:181-4.

Druss B, Rosenheck R. Association between use of unconventional therapies and
conventional medical services. JAMA 1999;282:651-6.

Nilsson M, Trehn G, Asplund K. Use of complementary and alternative medicine
remedies in Sweden. A population-based longitudinal study within the northern
Sweden MONICA Project. Multinational monitoring of trends and determinants of
cardiovascular disease. J Int Med 2001;250:225-33.

Millar W. Use of alternative health care practitioners by Canadians. Can J Pub Health
1997,88:154-8. _

Mahabir D, Gulliford M. Use of medicinal plants for diabetes in Trinidad and Tobago.
Am J Pub Health 1997;1:174-9,

Rasmussen N, Morgall J. The use of alternative treatments in the Danish adult
population. Complement Med Res 1990;4:16-22.

Thomas K, Carr J, Westlake 1. Use of non-orthodox and conventional health care in
Great Britain. BMJ 1991;302:207-10.

Ryan E, Pick M, Marceau C. Use of alternative medicines in diabetes mellitus. Diabet
Med 2001;218:242-5.

Leese G, Gill G, Houghton G. Prevalence of complementary medicines usage within a
diabetes clinic. Pract Diabetes Int 1997;14:207-8.

Ni H, Simile C, Hardy A. Utilization of complementary and alternative medicine by
United States adults: results from the 1999 national health interview survey. Med Care
2002;40:353-8.

Palinkas L, Kabongo M. The use of complementary and alternative medicine by
primary care patients. A SURF NET study. J Fam Pract 2000;49:1121-30.

Liu E, Turner L, Lin S, Klaus L, Choi L, Whitworth J, et al. Use of alternative
medicine by patients undergoing cardiac surgery. J Thorac Cardiovasc Surg
2000;120:335-41.

Oldendick R, Coker A, Wieland D, Raymond J, Probst J, Schell B, et al. Population-
based survey of complementary and alternative medicine usage, patient satisfaction,
and physician involvement. South Carolina Complementary Medicine Program
Baseline Research Team. South Med J 2000;93:375-81.

Wilkinson J, Simpson M. High use of complementary therapies in a New South Wales
rural community. Aust J Rural Health 2001;9:166-71.

188



306.

307.
308.
309.
310.
311.
312.
313.

314.

315.
316.

317.

318.
319.
320.

321.

322.

323.
324.

325.

326.

Clifford R, Batty K, Davis T, Stein G, Stewart G, Davis W, et al. Review of herbal
and alternative medicines used in diabetic patients in an Australian teaching hospital.
In: Carpenter J, editor. Society of Hospital Pharmacists of Australia (WA Branch)
Conference; 2000; Western Australia; 2000.

Norred C. A follow-up survey of the use of complementary and alternative medicines
by surgical patients. AANA J2002;70:119-25.

Eisenberg D, Kessler R, Foster C. Unconventional medicine in the United States. New
Engl J Med 1993,328:246-52.

Delio Buono M, Urciuoli O, Marietta P, Padoani W, De Leo D. Alternative medicine
in a sample of 655 community-dwelling elderly. J Psychosom Res 2001;50:147-54.
Thomas K, Nicholl J, Coleman P, Use and expenditure on complementary medicine in
England: a population based survey. Complement Ther Med 2001;9:2-11.

Ermst E, White A. The BBC survey of complementary medicine use in the UK. Comp!
Therapies Med 2000;8:32-6.

Cappuccio F, Duneclift S, Atkinson R, Cook D. Use of alternative medlcmes ina
multi-ethnic population. Ethr Dis 2001;11:11-8.

Emst E. Research into complementary/alternative medicine: an attempt to dispel the
myths. Int J Clin Pract 2001;55:376-9.

Linde K, WB J, Melchart D, Willich S. The methodological quality of randomized
controlled trials of homeopathy, herbal medicines and acupuncture. Int J Epidemiol
2001;30:526-31.

Adams J, Sibbritt DW, Easthope G, Young AF. The profile of women who consult
alternative health practitioners in Australia. Med J Aust 2003;179:297-300.

Ware JE, SF-36 Health Survey: manual and interpretation guide. Boston,
Massachusetts: Nimrod Press; 1997,

Allen R, Cushman L, Morris 8, Feldman J, Wade C, McMahon D, et al. Use of
complementary and alternative medicine among Dominican emergency department
patients. Am J Emerg Med 2000;18:51-4.

Berman B, Swyers J, Kacmarcczyk J. Complementary and alternative medicine: herbal
therapies for diabetes. J Assoc Acad Min Physicians 1999;10:10-4.

Launso L. Use of alternative treatments in Denmark: patterns of use and patients'
experience with treatment effects. Altern Ther Health Med 2000;6:102-7.

Ernst E. Prevalence of use of complementary/alternative medicine: a systemic review.
Bull World Health Org 2000;78:252-7.

Eisenberg D, Kessler R, Van Rompay M, Kaptchuk T, Wilkey S, Appel S, et al.
Perceptions about complementary therapies relative to conventional therapies among
adults who use both: results from a national survey. Ann Intern Med 2001;135:344-51.
Wootton J, Sparber A. Surveys of complementary and alternative medicine: part 1.
General trends and demographic groups. J Alt Comp Med 2001;7:195-208.

Hunt L, Arar N, Akana L. Herbs, prayer and insulin. Use of medical and alternative
treatments by a group of Mexican American diabetes patients. J Fam Pract
2000;49:216-23,

Phillips P, Wilson D, Beilby J, Taylor A, Rosenfeld E, Hill W. Diabetes complications
and risk factors in an Australian population. How well are they managed? Int J
Epidemiol 1998,27:853-9,

Gudex C, Kind P. The QALY toolkit: discussion paper 38. York: Centre for Health
Economics, University of York; 1978.

Rosser R, Kind P. A scale of valuations of states of iliness: is there a social consensus.
Int J Epidemiol 1978,7:347-58.

189



327.
328.
329.
330.
331.

332.
333.
334,

335.
336.
337.
338.
339.

340.
341.

342,
343.

344,

The DCCT Research Group. Reliability and validity of a diabetes quality-of-life
measure for the Diabetes Control and Complications Trial (DCCT). Diabetes Care
1988;11:725-32.

Davis T, Knuiman M, Kendall P, Vu H, Davis W. Reduced pulmonary function and
its associations in type 2 diabetes, the Fremantle Diabetes Study. Diab Res Clin Pract
2000;50:153-9,

Davis T, Zimmet P, Davis W, Bruce D, Fida S. Autoantibodies to glutamic acid
decarboxylase in diabetic patients from a multi-ethnic Australian community: the
Fremantle Diabetes Study. Diabet Med 2000;17:667-74.

Davis TM, Clifford RM, Davis WA. Effect of insulin therapy on quality of life in type
2 diabetes mellitus: The Fremantle Diabetes Study. Diab Res Clin Pract 2001,52:63-
71.

Mollema E, Snoek F, Heine R, van der Ploeg HM. Phobia of self-injecting and self-
testing in insulin treated diabetes patients: opportunities for screening. Diabet Med
2001;18:671-4. |

Zambanini A, Newson RB, Maisey M, Feher MD. Injection related anxiety in insulin-
treated diabetes. Diab Res Clin Pract 1999;46:239-46.

Green L, Feher MD, Catalan J. Fears and phobias in people with diabetes. Diabetes
Metab Res Rev 2000;16:287-93,

Mollema ED, Snoek FJ, Pouwer F, Heine R, van der Ploeg HM. Diabetes fear of
injecting and self-testing questionnaire. Diabetes Care 2000;23:765-9.

Snoek F, Molema E, Heine R, Bouter L, van der Ploeg HM. Development of
validation of the diabetes fear of injecting and self-testing questionnaire (D-FISQ):
first findings. Diabet Med 1997;14:871-6.

Skovlund S, van der Ven N, Pouwer F, Snoek F. Appraisal of insulin treatment among
type 2 diabetes patients with and without previous experience of insulin therapy
(abstract). In. Bagsvaerd, Denmark, 2Vrije Universiteit andAmsterdam, Netherlands.:
Novo Nordisk; 2002,

Kennedy L. Self-monitoring of blood glucose in type 2 diabetes. Diabetes Care
2001;24:977-8.

Scorpiglione N, el-Shazly M, Abdel-Fattah M, Belfiglio M, Cavaliere D, Carinct F, et
al. Epidemiology and determinants of blood glucose self-monitoring in clinical
practice. Diab Res Clin Pract 1996;34:115-25.

Franciosi M, Pellegrini F, De Berardis G, Belfiglio M, Cavaliere D, Di Nardo B, et al.
The impact of blood glucose self-monitoring on metabolic control and quality of life
in type 2 diabetic patients. Diabetes Care 2001;24:1870-7.

Faas A, Schellevis F, van Eijk J. The efficacy of self-monitoring of blood glucose in
NIDDM subjects. Diabetes Care 1997;20:1482-6.

Cramer J. Enhancing patient compliance in the elderly. Role of packaging aids and
monitoring. Drugs Aging 1998;12:7-15.

Sclar D, Robison L, Skaer T, Dickson W, Kozma C, Reeder C. Sulfonylurea
pharmacotherapy regimen adherence in a Medicaid population: influence of age,
gender, and race. Diab Educ 1999;25:531-8.

Svarstad BL, Chewning BA, Sleath BL, Claesson C. The brief medication
questionnaire: a tool for screening patient adherence and barriers to adherence. Patient
FEduc Couns 1999;37:113-24.

Morisky D, Green LW, Levine DM. Concurrent and predictive validity of self-
reported measure of medication adherence. Med Care 1986;24:67-74.

190



345.

346.

347.

348.

349.

350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

361.

362.

Virtanen S, Feskens E, Rasanen L, Fidanza F, Tuomilehto J, Giampaoli S, et al.
Comparison of diets of diabetic and non-diabetic elderly men in Finland, The
Netherlands and Italy. Eur J Clin Nutr 2000;54:181-6.

Cousins J, Rubovits D, Dunn J, Reeves R, Ramirez A, Foreyt J. Family versus
individually oriented intervention for weight loss in mexican american women, Pub
Health Reports 1992;107:549-55.

Chin M, Polonsky T, Thomas V, Nemney M. Developing a conceptual framework for
understanding illness and attitudes in older, urban African Americans with diabetes.
Diab Educ 2000,26:439-49.

Piette J, McPhee S, Weinberger M, Mah C, Kraemer F. Use of automated telephone
disease management calls in an ethnically diverse sample of low-income patients with
diabetes. Diabetes Care 1999;22:1302-9,

Hutchinson R, Watson R, Davis C, Barnes R, Brown S, Romm F, et al. Racial
differences in risk factors for atherosclerosis. Angiology 1997;48:279-90.

Hazuda H, Stern M, Gaskill S, Haffner S, Gardner L. Ethnic differences in health
knowledge and behaviours related to the prevention and treatment of coronary heart
diease. Am J Epidemiol 1983;117:717-28.

Gnasso A, Calindro M, Carallo C, De Novara G, Ferraro M, Gorgone G, et al.
Awareness, treatment and control of hyperlipidaemia, hpertension and diabetes
mellitus in a selected population of southem Italy. Eur J Epidemiol 1997;13:421-8.
QuED Study Group. The relationship betwenn physicians' self-reported target fasting
blood glucose levels and metabolic control in type 2 diabetes. The QuED Study
Group - quality of care and outcomes in type 2 diabetes. Diabetes Care 2001;24:423-
9.

Anonymous. Prevalence of chronic diseases in older Italians: comparing self-reported
and clinical diagnosis. The Italian Longitudinal Study of Aging Working Group. Int J
Epidemiol 1997;26:995-1002.

Italian Longitudinal Study on Aging Working Group. Prevalence of chronic diseases
in older Italians: comparing self-reported and clinical diagnoses. Int J Epidemiol
1997;26:995-1002.

Gaster B, Hirsch I. The effects of improved glycaemic control on complications in
type 2 diabetes. Arch Intern Med 1998;158:134-40.

Maggi S, Minnicuci N, Harris T, Motta L, Baldereschi M, Di Carlo A, ¢t al. High
plasma insulin and lipids profile in older individuals: the Italian longitudinal study on
aging. J Gerontol A Biol Sci Med Sci 2001;56:M236-42,

Jacobson AM, de Groot M. The evaluation of two measures of quality of life in
patients with type 1 and type 11 diabetes. Diabetes Care 1994;17:267-74.

Malasanos T, Stacpoole P. Biological effects of omega-3 fatty acids in diabetes
mellitus. Diabetes Care 1991;14:1160-79.

Anonymous. Caution for use of glucosamine in diabetic patients. Pharm J
1999;263:193.

Reginster J, Deroisy R, Rovati L, Lee R, Lejeune E, Bruyere O. Long-term effects of
glucosamine sulphate on osteoarthritis progression: a randomised, placebo-controlled
clinical trial. Lancet 2001;357:251-6.

Silagy C, Neli A. A meta-analysis of the effect of garlic on blood pressure. J Hyperten
1994;12:463-8.

Stevinson C, Pittler MH, Emst E. Garlic for treating hypercholesterolemia: a meta
analysis of randomised clinical trials. Ann Intern Med 2000;133:420-9.

191



363,

364.

365.

366.

367.

368.

369.

370.

371.

372.

373.

374.

375.

376.

3717.

378.

379.

380.

381.

Diamond B, Shiflett S, Feiwel N, Matheis R, Noskin O, Richards J, et al. Ginkgo
biloba extract: mechanisms and clinical indications. Arch Phys Med and Rehab
2000;81:668-78.

Anonymous. Gotu Cola. In: Rumack B, Bird P, Gelman C, Clouthier M, Hutchinson
T, editors. Drugdex System. Englewood, Colorado: Micromedex Inc.,; 2000.

Wagner EH, Sandhu N, Newton KM, McCulloch DK, Ramsey SD, Grothaus LC.
Effect of improved glycaemic control on health care costs and utilisation. JA4MA
2001;285:182-9.

de Sonnaville J, Bouma M, Colly L, Deville W, Wijkel D, Heine R. Sustained good
glycaemic control in NIDDM patients by implementation of structured care in general
practice: 2-year follow-up study. Diabetologia 1997;40:1334-40.

Blaum C, Velez L, Hiss R, Halter J. Characteristics related to poor glycaemic control
in NIDDM patients in community practice. Diabetes Care 1997,20:7-11.
Anonymous. Improved glycaemic control in diabetes mellitus is cost saving. Dis Man
Health OQutcomes 2001;9:117-8.

Lowe CJ, Raynor DK, Purvis J, Farrin A, Hudson J. Effects of a medicine review and
education programme for older people in general practice. Br J Clin Pharmacol
2000;50:172-5.

Testa MA, Anderson RB, Nackley JF, Hollenberg NK, Quality of Life Hypertension
Study Group. Quality of life and antihypertensive therapy in men. New Engl J Med
1993;328:907-13.

Testa MA, Simonson DC. Health economic benefits and quality of life during
improved glycemic control in patients with type 2 diabetes mellitus. JAMA
1998;280:1490-6.

Johnson JA, Coons SJ, Hays RD. The structure of satisfaction with pharmacy services.
Med Care 1998;36:244-50.

Lasek RJ, Barkley W, Harper DL, Rosenthal GE. An evaluation of the impact of
nonresponse bias on patient satisfaction surveys. Med Care 1997;35:646-52.

Fottler MD, Ford RC, Bach SA. Measuring patient satisfaction in healthcare
organisations; qualitative and quantitative approaches. Best Pract Benchmark
Healthcare 1997;2:227-39.

Ryan ME, Collins FJ, Dowd JB, Pierce PK. Measuring patient satisfaction: a case
study. J Nurs Care Qual 1995;9:44-53,

Brown S. Interventions to promote diabetes self-management: state of the science.
Diab Educ 1999;25:52-61.

Khaw K-T, Wareham N, Luben R, Bingham S, Oakes S, Welch A, et al. Glycated
haemoglobin, diabetes, and mortality in men in Norfolk cohort of European
Prospective Investigation of Cancer and Nutrition (EPIC-Norfolk). BMJ 2001,322:1-6.
Griffin S. Diabetes care in general practice: meta analysis of randomised control trials.
BMJ 1998;317:390-6.

Dvorak SR, McCoy RA, Voss GD. Continuity of care from acute to ambulatory care
setting. Am J Health-Syst Pharm 1998;55:2500-4.

Kothari V, Stevens R, Adler A, Stratton [, Manley S, Neil H, et al. UKPDS 60: risk of
stroke in type 2 diabetes estimated by the UK Prospective Diabetes Study risk engine.
Stroke 2002;33:1776-81.

Stevens R, Kothari V, Adler A, Stratton I, United Kingdom Prospective Diabetes
Study (UKPDS) Group. The UKPDS risk engine: a model for the risk of coronary
heart disease in type II diabetes (UKPDS 56). Clin Sci 2001;101:671-9.

192



382.

383.

384.

385.

386.
387.

388.

389.

390.

391.

392.

393.

394.

395. -

396.

397.

398.

399.

400.

Jacobson AM, The Diabetes Control and Complications Trial Research Group. The
diabetes quality of life measure. In: Bradley CE, editor. Handbook of psychology and
diabetes: a guide to psychological measurement in diabetes research and practice.
Chur: Harwood Academic Publishers; 1994,

Anonymous. Treating dyslipidaemia - more than lipid numbers needed. NPS News
2002;20:1-6.

Collins R, Armitage J, Parish S, Sleigh P, Peto R, Heart Protection Study
Collaborative Group. MRC/BHF heart protection study of cholesterol-lowering with
simvastatin in 5963 people with diabetes: a randomised placebo-controlled trial.
Lancet 2003;361:2005-16.

Worz CR, Bortoroff M. Treating dyslipidemic patients with lipid-modifying and
combination therapies. Pharmacotherapy 2003;23:625-37,

Colwell J. Aspirin therapy in diabetes. Diabetes Care 1997;20:1767-71.

Hansson L, Zanchetti A, George-Carruthers S, Daholf B, Elmfeldt D, Julius S, et al.
Effects of intensive blood-pressure lowering and low-dose aspirin in patients with
hypertension: principle results of the Hypertension Optimal Treatment (HOT)
randomised trial. Lancet 1998;351:1755-62.

Rolka DB, Fagot-Campagna A, Venkat Narayan K. Aspirin use among adults with
diabetes. Diabetes Care 2001:24:197-201.

Colwell JA. Aspirin therapy in diabetes is underutilized. Diabetes Care 2001;24:195-
6.

American Diabetes Association. Aspirin therapy in diabetes. Diabetes Care
2003;26:S87-8.

Cull C, Davis W, Clifford R, Davis TM. Aspirin use in type 2 diabetes: the Fremantle
Diabetes Study (abstract). Diab Med 2002;19:S7.

Gami AS, Montori VM, Erwin J, Khan MA, Smith SA, Evidence in Diabetes Enquiry
System (EVIDENS). Systematic review of lipid lowering for primary prevention of
coronary hear disease in diabetes. BMJ 2003;326:528-9.

Medical Research Council/British Heart Foundation Heart Protection Study
Collaborative Group. MRC/BHF heart protection study of cholesterol lowering with
simvastatin in 20 536 high-risk individuals: a randomised placebo-controlled trial.
Lancet 2002;360:7-22. '

Viberti G. The need for tighter control of cardiovascular risk factors in diabetic
patients. J Hypertens 2003;21:53-6.

Hourihan F, Krass I, Chen T, Rural community pharmacy: a feamble stte for a health
promotion and screening service for cardiovascular risk factors. Aust J Rural Health
2003;11:28-35.

Macleod ZR, Charles MA, Arnaldi V, Adams IM. Telephone counselling as an
adjunct to nicotine patches in smoking cessation: a randomised controlled trial. Med J
Aust 2003;179:349-52.

Renders C, Valk G, Griffin S, Wagner E, Eijk Jv, Assendelft W. Interventions to
improve the management of diabetes mellitus in primary care, outpatient and
community settings. Cochrane Database Syst Rev 2001;1:CD001481.

Eton M. HMR support, yet... (editorial). Aust J Pharm 2003;84:696.

Harris M1. Frequency of blood glucose monitoring in relation to glycemic control in
patients with type 2 diabetes. Diabetes Care 2001;24:979-82.

Aburuz S, McElnay J, Millership J, Andrews W, Smyth S. Factors affecting self-care
activities, postprandial plasma glucose and HbAlc in patients with type 2 diabetes
(abstract). Int J Pharm Pract 2002;10 (suppl):R96.

193



401. Hansen J, Mohan V, Jecht M, The DCEP group. Diabetes care excellence project: an
international approach on monitoring the quality of care in diabetes. Diabetologia
2002;45:A306.

402. Bardage C, Isacson D. Hypertension and health-related quality of life. An
epidemiological study in Sweden. J Clin Epidemiol 2001;54:172-81.

403. Shenfield G. Classification of CMs. In. Personal communication :Sydney; 2001.

404. Glauber H, Wallace P, Griver K, Brechtel G. Adverse metabolic effect of omega-3
fatty acids in non-insulin dependent diabetes mellitus. Ann Inf Med 1988;108:663-8.

405. Anonymous. Omega - 3 fatty acids (drug consult). In: Rumack B, Bird P, Gelman C,

' Clouthier M, Hutchinson T, editors. Drugdex system. Englewood, Colorado:
Micromedex Inc.,; 2000.

406. Duntas L, Kemmer T, Vorberg B. Administration of d-alpha-tocopherol in patients
with insulin-dependent diabetes mellitus. Curr Ther Res 1996;57:682-90.

407.  Jain SK. Should high-dose vitamin E supplementation be recommended in diabetic
patients? Diabetes Care 1999;22:1242-3, '

408. Anderson R, Cheng N, Bryden N, Polansky M, Cheng N, Chi J. Elevated intakes of
supplemental chromium improve glucose and insulin variables in individuals with
type 2 diabetes. Diabetes 1997;46:1786-91.

409. Chavez M. Chromium picolinate. Hosp Pharm 1997;32:1466-78.

410. Mahdi G. Chromium deficiency might contribute to insulin resistance, type 2 diabetes
mellitus, dyslipidaemia, and atherosclerosis. Diabet Med 1996;13:389-91.

411. Press R, Geller J, Evans G. The effect of chromium piccolate on serum cholesterol and
apolipoprrotein fractions in human subjects. West J Med 1990;152:41-5.

412. Kleinjnen J, Knipschild P. Ginkgo biloba for cerebral insufficieny. Br .J Clin
Pharmacol 1992;34:352-8.

413. Logani S, Chen M, Tran T, Le T, Raffa R. Actions of ginkgo biloba related to
potential utility for the treatment of conditions involving cerebral hypoxia. Life Sci
2000;67:1389-96.

414. Kleinjnen J, Knipschild P. Ginkgo biloba, Lancet 1992;340:1136-9.

415. Rodriguez-Moran M, Guerrero-Romero F, Lazcano-Burciaga G. Lipid- and glucose-
lowering efficacy of plantago psyllium in type II diabetes. J Diab Complications
1998;12:273-8.

416. Newall CA, Anderson LA, Phillipson JD. Herbal Medicines: A guide for health-care
professionals. London: The Pharmaceutical Press; 1996.

417. Anonymous. Professional guide to conditions, herbs and supplements. Newton:
Integrative Medicine Communications; 2000.

418. Vuksan V, Sievenpiper J, Koo V, Francis T, Beljan-Zdravkovic U. American ginseng
(Panax quinquefolius) reduces postprandial glycaemia in nondiabetic subjects and
subjects with type 2 diabetes. Arch Intern Med 2000;160:1009-13.

419, Anonymous. Echinacea. In: Rumack B, Bird P, Gelman C, Clouthier M, Hutchinson
T, editors. Drugdex System. Englewood, Colorado: Micromedex Inc.,; 2000.

420. Anonymous. Flaxseed. In: Rumack B, Bird P, Gelman C, Clouthier M, Hutchinson T,
editors. Drugdex System. Englewood, Colorado: Micromedex, Inc.; 2000.

421. Cheema P, El-Mefty O, Jazieh A. Intraoperative haemorrhage associated with the use
of extract of Saw Palmeto herb: a case report and review of literature. J Jnt Med
2001;250:167-9.

422.  Awang D. Gotu Cola. Can Pharm J 1998;131:42-4.

423. Rossi S. Australian Medicines Handbook; 4th edition. Adelaide: AMH Pty Ltd; 2003.

194



424,
425.
426.

427.
428.

429.
430.

431.

432.
433.

434,
435,
436.
437,
438,

439,
440.

441.
442,
443,

444,

Anonymous. Natural Medicines Comprehensive Database. In:
www.naturaldatabase.com; 2003.

Lowenthal R. On eye of newt and bone of shark. The dangers of promoting alternative
cancer treatments (editorial). Med J Aust 1994;160:323-4.

Anonymous. Longwood herbal task force. In: Boston Childrens' Hospital and
Massachusetts College of Pharmacy and Health Sciences; www.mcp.edwherbal; 2003.
Anonymous. Noni. In: http://www.lycos.com; 2000.

Mueller B, Scott M, Sowinski K, Prag K. Noni juice (morinda c1tr1f0ha) hidden
potential for hyperkalemia? Am J Kid Dis 2000;35:310-2.

The Heart Outcomes Prevention Evaluation Study Investigators. Effects of an
angiotensin-converting enzyme inhibitor, ramipirl on cardiovascular events in high-
risk patients. New Engl J Med 2000;342:143-53.

Heart Protection Study Collaborative Group. MRC/BHF Heart Protection Study of
antioxidant vitamin supplementation in 20,536 high-risk individuals: a randomised
placebo-controlled trial. Lancet 2002;360:23-33.

Mooradain A. Selected vitamins and minerals in diabetes. Diabetes Care
1994;17:646-65.

Gogugen JM, Leiter LA. Alternative therapy: the role of selected minerals, vitamins,
fiber, and herbs in treating hyperglycemia. In: Gerstein HC, Haynes RB, editors.
Evidence-based diabetes care. Hamilton: BC Decker Inc; 2001. p. 293-322.
Sambrook P, Birmingham J, Kelly P, Kempler S, Nguyen T, Pocok N, et al.
Prevention of corticosteroid osteoporosis. A comparison of calcium, calcitriol, and
calcitonin. New Engl J Med 1993;328:1747-52.

Beijer H, de Blaey C. Hospitalisations caused by adverse drug reactions (ADR): a
meta-analysis of observational studies. Pharm World Sci 2002,24:46-54.

Salom I, Davis K. Prescribing for older patients; how to avoid toxic drug reactions.
Geriatrics 1995;50:37-40,

Walker J, Wynne H. Review: the frequency and severity of adverse drug reactions in
elderly people. Age Ageing 1994;23:255-9.

Lindley C, Tully M, Paramsothy V, Tallis R. Inappropriate medication is a major
cause of adverse drug reactions in elderly patients. Age Ageing 1992;21:294-300.
MacLennan A, Wilson D, Taylor A. The escalating cost and prevalence of alternative
medicine. Prev Med 2003;35:166-73.

Morris CA, Avorn J. Internet marketing of herbal products. JAMA 2003;290:1505-9.
Ellis J, Reddy P. Effects of panex ginseng on quality of life. Ann Pharmacothempy
2002;36:375-9.

Barrett B, Kiefer D, Rabago D. Assessing the risks and benefits of herbal medicine: an
overview of scientific evidence. Alternative therapies 1999;5:40-9.

Vincent C, Furnham A. Complementary medicine: state of the evidence. ./ Royal Soc
Med 1999;92:170-7.

Vickers AM. Evidence-based medicine and complementary medicine. ACP J Club
1999;130:A13-4.

Ernst E. Commentary: science friction - complementary/alternative medicine on the
stony road from opinion to evidence. Int J Epidemiol 2001;30:531-2.

195



APPENDIX 1

FDS INTERVIEW
D1. Have you changed your Blood Sugar Monitoring in the last 12 months in any
way? 1=Y, 2=N

If Yes, How have your changed?

- 1. I have started my monitoring when before I didn’t.
2. I have stopped my menitoring when before I did.
3. I have increased frequency of my monitoring.
4. I have decreased frequency of my monitoring.
5. Other ( Please specify below)

If monitoring Blood Sugar:

Who does the blooed tests?
1. Self
2. Relative or friend
3. Medical Practitioner/Nurse
4. Other (Please specify below)
How often? times/week
If No, Why Not

1. Never been taught.

2. Fear of procedure

3. Physical disability

4. Lack of confidence

5. Lack of motivation

6. Prefer urine testing

7. Other (Please specify below)
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D2. How many times are a week are you advised to measure your blood
glucose levels? '

Times/Week

D3.  During the past week, what have your lowest and highest blood sugar level
readings been? '
1. Asbelow
2. Don’t know
3. Not applicable

Before Meals After Meals
Lowest e e —————
Highest ~ ———vv- o

D4. Do you test your urine for glucose at home .
If yes, how often. 1=Y, 2=N

D5. How many times a week are you advised to measure your urine glucose level?
times/week

D6. Do you keep a diary of your diabetic monitoring?
1=Y, 2=N

D7  How are you currently advised to control your diabetes?

1. Diet only
2. Tablets
3. Insulin
Type Dose
Tab. | tab/day
Tab. 2 tab/day
Insulin 1 Units AM
Units Lunch
Units PM
Insulin 2 Units AM
Units PM

How often do you currently take insulin or tablets?
1. As prescribed
2 Occasionally miss dose
3. Regularly miss dose
4 Not applicable
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D9. Have you seen a dietitian for advice in relation to diabetes in the last
12 months? 1=Y, 2=N.

If yes. When was the last time you saw a dietitian?

D10 How well do you follow a recommended diet?

L. I only eat food which is recommended in my diet

2 I occasionally eat food not recommended in my diet
3. I regularly eat food not recommended in my diet.

4 I don’t have any dietary advice to follow.

D11. In the last 12 months how often have you been to your GP in relation to your
diabetes? times

D12. In the last 12 months how often have you been to an outpatient clinic or  medical
specialist in relation to your diabetes. times '

D13. What examinations have you had specifically for your diabetes in the last 12 months.

L. Ophthalmology ~  [-=-=—m-mm—o
2. Blood Pressure ™ beemmeem—-
3. Examined feet for pulses ~ [--—--—--—--
4. Sensory motor testing =~ f--------——-

5. Cardiac auscultation |eeeemomane-
6. Blood tests I

7. Urine tests S
8. Electrocardiogram

9,

Other (Please specify below)

D15. Have you attended a Diabetic Outpatient Clinic in the last 12 months?
1=Y,2=N

Month/Year

D16. Have you attended a course or obtained advice from Diabetic Education Centre  or
Diabetes Association in the last 12 months? 1=Y, 2=N

Month/Year
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D17. Have you in the last 12 months received advice or treatment for foot care ?

1=Y, 2=N

If Yes, who gave you this advice or treatment?.

GP :

Hospital Doctor or Nurse
Podiatrist  ——
Other Specialist ~ eeeem-
Diabetes Education Centre :
Diabetes Association
Other

R S

D18. Have you been given an exercise programme for your diabetes in the last 12 months ?
1=Y, 2=N.

If yes. Who gave you this exercise programme?
GP

Hospital Doctor or Nurse een
Physiotherapist
Other Specialist  —
Diabetes Education Centre |-
Diabetes Association
Other

N e W=

D19. In the past 2 weeks, did you engage in vigorous exercise which made you breathe
harder, puff or pant?

1=Y, 2=N.

If yes. Please estimate total time spent exercising during past 2 weeks. hrs.

D20. In the past 2 weeks, did you engage in less vigorous exercise which
did not make you breathe harder puff or pant 1=Y, 2=N.

If Yes. Please estimate the total time spent. hrs.

199



D22. How often do you drink alcohol.

A B W=

Daily

5-6 days a week

3-4 days a week

1-2 days a week

Less than once a week
Never

When you do drink, how many do you usually have?

1

2
3
4
5
6

D23.

>20
13-20
7-12
5-6
3-4
1-2

1=Y, 2=N.

If yes. How have you changed?

1.

Stopped smoking.

WHEN DID YOU STOP SMOKING IN 19 |__"|

2.

Started smoking.

AT WHAT AGE DID YOU START SMOKING?

cigs per day

cigars per week

grams tobacco per week
grams pipe per week
Increased daily consumption

cigs per day
cigars per week
grams tobacco per week

grams pipe per week

Decreased daily consumption.
cigs per day

cigars per week

grams tobacco per week
grams pipe per week

Have you changed your tobacco consumption in the last 12 months?

Year Old
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D27. Has your Doctor or other medical professional lnformed you of the special risks of

smoking with diabetes in the last 12 months?

1=Y, 2=N

D28. Have you attempted to stop smoking through a “Quit Smoking”
programme, Hypnosis or acupuncture in the last 12 months ?

1=Y, 2=N,

D29. Do you consider yourself overweight .

1=Y, 2=N.

D30. Have you been informed in the last 12 months that you are overweight ?.
1=Y, 2=N.

If you have, who informed you?

GP

Hospital Doctor or Nurse
Dietitian :

Other Specialist

Diabetes Education Centre
Diabetes Association
Other

A i

D31. Do you weigh yourself regularly ?
If you do, How many times per month

1=Y, 2=N.

times/month
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Not only are we interested in the type of care you receive we would also like to determine
how difficult it is for you to obtain medical care. The next few questions address this matter

El. How long does it usually take you to get to your GP?

(HOURS/MINUTES)
E2. How long does it take you to get to the hospital diabetes clinic?
(HOURS/MINUTES)
E3. What means of transport do you generally use to get to a doctor’s
1 I drive myself
2 1 get a family member or friend to drive me.
3. I use public transport
4, I cycle or walk
5. Other

appointment?

E4. Inthe past 5 years have you ever postponed or cancelled a doctor’s
appointment because you found it too difficult to arrange for an interpreter to
attend (or for an interpreter to make the appointment)? ‘Interpreter’ in this case

could be anyone who can communicate in English on you behalf (e.g.
professional)?
In annual review in past 1 year
Yes, frequently
Yes, on occasion
No, an interpreter was always available when required.
No, the doctor speaks my language..
No, as I have no need for an interpreter.

AP S

relative, friend,

E5. Do you require health care at home to help you with the management and treatment

of you diabetes (e.g. insulin injection, glucose test, etc.,)?
1=Y, 2=N

If yes. Is health care usually available when you need it?
1. ‘Not usually

2. sometimes

3. Most of the time

4. Always
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E6.  As aresult of you diabetes, do you require any assistance at home to help you with
meals, house chores and other activities (e.g. meals on wheels, silver chain etc.,)?

-1=Y,2=N
IF YES:
Is assistance usually available when you need it?:
1. Not usually
2. Sometimes
3. Most of the time
4, Always

E7  Have financial constraints (i.e. high cost, lack of money) prevented you from obtaining
any of the following? (Select as many as are applicable. Type Y orN

If annual review in the last year.

1 Medical appointment
2 Treatment (e.g. insulin, tablets)
3. Diabetes monitoring devise. {e.g. to check blood/urine glucose levels )
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Diabetes can sometimes lead to other complications. We would therefore like to find out if
you have suffered any complications related to you diabetes. We will also ask you a few
other questions about your general medical history and condition.

F1.  Since the onset of your diabetes are you aware of having developed ;any of the
following complications? For each complication selected state the year in which the
complication was first diagnosed.

: YEAR FIRST
CONDITION Y/N DIAGNOSED
l.Cataract - |

2.Glavcoma e

3.Retinopathy el e
4. Kidney Dysfunction |- O [ —
5. Loss of sensation/pain in feet/hands
6. Angina/Heart attack |
7. Stroke |
8 .Claudication/Foot ulcers |
9 Slow healing wound/infection -] = |Jemmmmeememen
10. Autonomic Neuropathy/impotence
11. Other (Please specify below)

F2.  Since the onset of Diabetes how many times have you been hospitalised?
if annual review, in the last 12 months ? times

F3.  Have you ever had a Hypoglycaemic episode?
If annual review: In the last 12 months ? 1=Y, 2=N

If Yes: How many times have you had a Hypoglycaemic episode, in the  past year?
(Times ) '

F4.  Have any of your relatives had any serious diseases or illnesses, other than Diabetes?
Please indicates the relative type (Parent, Brother, Sister, Child) and iliness for each

occurrence.
If annual review: In the last 12 months?

Relative Type Illness Code

1. Mother/Father
2. Son/Daughter
5. Brother/Sister
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FS.  Have you had or do you currently have any of the discases listed below? Also
specify any other serious illness you have or have had.

Tllness Status Code

l. Hypertension |- t Blank = Never had

2. Chronic Respiratory Disease @~ |- - C=Current

3. Cancer S t  P=DPast i.e. now cured
4. Gout -1 '
5. Arthriis ] -
6. Others ‘Please specify” |-~ -

Status

F6.  Are you currently taking any medication other than for your Diabetes?
If so, please give details below.
Dose
Medication B (Qty) (Units) Frequency

Are you allergic to any drugs? If so, please give details below.
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DIABETES COMPLICATIONS AND RELATED CONDITIONS

All of these questions relate to the medical history of the patient including the

time before diabetes was diagnosed.

Current Status of Complication
C:  Currently suffering

D:  Developed in last year
P:  Past/Remissive

I: Intermittent

BLANK: Never suffered

Angina

Cataract

Glaucoma

Retinopathy

Visual Disturbance (Double/Blurred)
Kidney Failure

Dialysis

Kidney Infection

Kidney Transplant

Kidney Removed

Kidney Stones

Gangrene
Callus/Ulcers/Lesions/Blisters/Infections
Impotent

Numbness/Tingling in Feet/Hands
Thyroid (hypo/hyperthyroidism)
Gall Bladder

Status

i i
e e i
e
----------
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No. of Occurrences
this year
Heart Attack e
Stroke e
Heart By-Pass e
Heart Operation (other)  —emeeeeee
Grafts Legs/Feet S
Amputation e
Laser Treatment S
Lens Implantation @~ emcemeee-

How many operations have you had in the last year?

Operation Description
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APPENDIX 2
DIABETES QUALITY OF LIFE SURVEY

This further assessment examines your quality of life as a diabetic

(PLEASE CIRCLE ONE NUMBER FOR EACHA ITEM LISTED, DEPENDING UPON
THE DEGREE OF SATISFACTION, IMPACT OR FREQUENCY YOU ASSOCIATE
WITH THE ITEM — AS APPLICABLE)

Very Very
satisfied dissatisfied
How satisfied are you with:
The amount of time it takes to :
manage your diabetes? 1 2 3 4 5
The amount of time you spend
getting check-ups? 1 2 3 4 5
The time it takes to determine
Your sugar level? 1 2 3 4 5
Your current treatment? 1 2 3 4 5
Your knowledge about your
diabetes? 1 2 3 4 5
Your social relationships and
friendships? 1 2 3 4 5
Your sex life? 1 2 3 4 5
Your work, school and household
activities? 1 2 3 4 5
The time you spend exercising? 1 2 3 4 5
Life in general? 1 2 3 4 5
Never Always
How often:
Do you feel physically i11? 1 2 3 4 5
Does your diabetes interfere with
Your family life? 1 2 3 4 5
Do you feel good about yourself? 1 2 3 4 5
Do you feel restricted by your diet? 1 2 3 4 5
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Never
How often:

Does your diabetes keep you
from driving a car or using a
machine? |

Do you miss work, school, or
household duties because of your
diabetes? 1

Do you find that your diabetes .
interrupts your leisure-time
activities? 1

Do you tell others about your
diabetes? 1

Do you feel that because of your
diabetes you go to the toilet
more often than others? 1

Do you find that you eat some-
thing you shouldn’t rather than tell
someone that you have diabetes? 1

Never
How often do Iyou worry about:

Whether you will not get a job
you want? 1

Whether you will be denied
mnsurance? 1

Whether you will miss work? 1
Whether you will be able to

take a vacation or a trip? |
Whether you will pass out?

Whether you will get compli-

cations from your diabetes? 1

[

i

Always

Always
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APPENDIX 4

DATA COLLECTION FORMS FROM THE
ACCESS® DATABASE

(USED TO COLLECT INFORMATION RELEVANT TO PHARMACOTHERAPY,
BIOCHEMISTRY, DRUG THERAPY INTERVENTIONS AND COMPLEMENTARY
MEDICINES, IN ADDITION TO THE FDS DATABASE INFORMATION WHERE
APPLICABLE)
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