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Metabolic syndrome (MS), typified by hypertension, abdominal obesity, dyslipidaemia and impaired glucose meta-

bolism, is a precursor of type 2 diabetes. Thiazide diuretics (TD) and beta-blockers are associated with increased risk of

diabetes in patients with hypertension; however, the role of these agents in development of diabetes in MS patients is

unknown. We reviewed the literature regarding risk factors for diabetes development and compared this with data

from the Study of Trandolapril/Verapamil SR And Insulin Resistance (STAR), which investigated the effects of two

fixed-dose combinations (FDCs) [trandolapril/verapamil SR and losartan/hydrochlorothiazide (L/H)] on glucose

control and new diabetes in MS patients. In STAR, logistic regression modelling identified haemoglobin A1c [odds

ratio (OR) 4.21 per 1% increment; p ¼ 0.003), L/H treatment (OR 4.04; p ¼ 0.002) and 2-h oral glucose tolerance test

glucose levels (OR 1.39 per 10 mg/dl increments; p < 0.001) as baseline predictors of diabetes. These data support

prior analyses and suggest that choice of antihypertensive agent is important. Patients with MS may be at lower risk of

diabetes when using a FDC calcium channel blocker þ angiotensin-converting enzyme inhibitor compared with an

angiotensin receptor blocker þ TD.
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Introduction

Risk factors for type 2 diabetes have been identified and

include obesity, impaired glucose metabolism, older age,

family history of diabetes, physical inactivity and, more

recently, hypertension [1,2]. Recent interest in prevent-

ing incident diabetes has focused on those patients with

impaired glucose metabolism. The American Diabetes

Association (ADA) defines impaired fasting glucose as

having a fasting glucose of 100–125 mg/dl (5.6–6.9 mmol/l)

or impaired glucose tolerance [2-h plasma glucose 140–

199 mg/dl (7.8–11.0 mmol/l)]. The ADA recommends

that such patients be monitored for incident diabetes

every 1–2 years and that appropriate treatment for car-

diovascular disease risk factors (hypertension, dyslipi-

daemia and tobacco use) be initiated [3].

Metabolic syndrome (MS) is the clustering of multiple

disorders that include insulin resistance, dyslipidaemia,

hypertension and abdominal obesity [4–6] and is gener-

ally accepted as a precursor to type 2 diabetes [7–11] as

well as increased risk of cardiovascular disease [4,12].

Moreover, there is a twofold greater risk of developing
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diabetes in hypertensive patients compared with nor-

motensive patients [13]. All such patients will require

management of hypertension; thus, physicians can bene-

fit from knowing the metabolic impact of antihyperten-

sive agents, especially in patients with impaired glucose

metabolism. The growing incidence of MS, estimated to

be as many as 72 million persons in the US alone, rein-

forces the importance of appropriate antihypertensive

prescribing, especially because more than one third of

these persons have hypertension [14–16].

Retrospective analyses of many clinical trials demon-

strated that diuretics and beta-blockers (BBs) increased

the risk of new diabetes in those with impaired glucose

tolerance; however, it was thought that concomitant use

of a renin–angiotensin–aldosterone system (RAAS)

blocker would ameliorate this risk [17,18]. The results of

the Study of Trandolapril/Verapamil SR And Insulin

Resistance (STAR) called this conclusion into question.

STAR was a multicenter, prospective, randomized,

open-label, blinded end-point (PROBE) study [19]. It

included 240 patients with MS, defined as impaired

glucose tolerance and hypertension plus one additional

risk factor, randomized to a fixed-dose combination

(FDC) of trandolapril/verapamil (T/V) 2/180 mg or

losartan/hydrochlorothiazide (L/H) 50/12.5 mg. Patients

were treated to a systolic blood pressure (SBP) goal of

<130 mmHg for 52 weeks, with dose titration and other

antihypertensive drugs added if needed. A significant

difference in the primary outcome, difference in glucose

tolerance as assessed by change from baseline to study

end in 2-h blood glucose [determined by a 75-g oral glu-

cose tolerance test (OGTT)], was noted, with increased

impairment of glucose metabolism in the L/H group.

The changes in metabolic control were paralleled with

increased incident diabetes (T/V 11.0 vs. L/H 26.6%;

p ¼ 0.002 at study end) [19].

The purpose of this paper is to review current knowl-

edge regarding the risk factors associated with the devel-

opment of incident diabetes in patients receiving

antihypertensive agents. In addition, this paper also

addresses the relevance of these prior observations in

hypertensive patients with those of the STAR study,

which focused on patients with MS and hypertension.

Methods

Literature Search

A search for randomized clinical trials with cardiovascu-

lar or surrogate outcomes that reportedondevelopment of

new onset diabetes in patients receiving commonly used

antihypertensive agents (angiotensin-converting enzyme

inhibitors (ACEi), angiotensin receptor blockers (ARBs),

BBs, calcium channel blockers or diuretics) was perfor-

med using PubMed. A secondary search of the references

cited in the articles was also performed.

STAR Predictors of New Diabetes

The STAR study design and results have been previously

described [19]. Briefly, patients with a diagnosis of MS,

including mandatory hypertension and impaired glu-

cose tolerance, were randomized to fixed-dose T/V or L/H

and treated to a SBP goal of <130 mmHg for 52 weeks.

At the end of STAR, patients in the L/H group experi-

enced worsening of glucose metabolism and insulin

resistance and an increase in new diabetes compared

with the T/V group, while glucose metabolism was

unchanged in the T/V group [19]. Two logistic regres-

sion models were used to identify baseline character-

istics associated with increased risk for new diabetes

[defined as a fasting plasma glucose �6.99 mmol/l

(126 mg/dl) and/or 2-h OGTT glucose �11.10 mmol/l

(200 mg/dl) at any time during the study]. Subjects with

baseline fasting glucose or 2-h OGTT glucose values and

all baseline variables were included. Full model cova-

riates were age (10-year increments), gender (female vs.

male), race (white vs. non-white), body mass index

(5 kg/m2 increments), glycosylated haemoglobin A1c

[HbA1c (%)], baseline SBP and diastolic blood pressure

(DBP) (10 mmHg increments), waistline circumference

(10-cm increments), baseline fasting glucose levels (4 cat-

egories), baseline 2-h OGTT glucose levels [0.5551 mmol/l

(10 mg/dl) increments], baseline high-density lipopro-

tein [HDL; 0.2586 mmol/l (10 mg/dl) increments], baseline

triglycerides [0.1129 mmol/l (10 mg/dl) increments]

and treatment with either T/V or L/H. A stepwise logis-

tic regression was performed to select covariates from

the full model with a p value of �0.1 (baseline fasting

glucose levels were entered as a continuous variable in

this analysis).

RESULTS

Impact of Antihypertensive Drug Treatment on Risk

of New Diabetes

New diabetes was a secondary or post hoc end-point

reported in a total of 16 studies (table 1). Six studies

included patients with essential hypertension, six trials

included patients with hypertension and additional

cardiovascular risk factors, one study included patients

at high risk of a cardiovascular event, one study
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Table 1 Incidence of new diabetes according to study and drug treatment

Study

Year

enrolment

started

Patient

population

Antihypertensive

agents

BP goal

(mmHg)

Number

without

diabetes

Incidence of new diabetes

n (%)

Per 1000

patient

years Risk

CAPPP [20] NA Hypertensive ACEi DBP � 90 5183 337 (6.5) 10.7* RR 0.79 (0.67–0.94)

TD/BB 5230 380 (7.3) 11.9*

STOP-2 [21] 1992 Hypertensive ACEi <160/95 1969 93 (4.7) 9.6 RR 0.96 (0.72–1.27)y

CCB 1965 95 (4.8) 9.9 RR 0.97 (0.73–1.29)y

Diuretic/BB 1961 97 (4.9) 10.0

NORDIL [22] 1992 Hypertensive CCB DBP < 90 5059 216 9.4 RR 0.87 (0.73–1.04)

Diuretic/BB 5095 251 10.8

HOPE [23] 1994 Previous CV event

or at least

another CV risk factor

ACEi None 2837 102 (3.6)z 8.0* RR 0.66 (0.51–0.85)

Placebo 2883 155 (5.4)z 11.9*

ALLHAT [24] 1994 Hypertensive þ
CVD risk

Diuretic <140/90 9727 1128 (11.6) 23.7*

CCB 5725 561 (9.8) 20.0* RR 0.84*

ACEi 5842 473 (8.1) 16.5* RR 0.70*

LIFE [25,35] 1995 Hypertensive þ
LV hypertrophy

ARB � TD <140/90 4019 242 (6.0) 13.0 HR 0.75 (0.63–0.88)

BB � TD 3979 320 (8.0) 17.5

ANBP-2 [26,66] 1995 Hypertensive ACEi <160/90 (<140/80

if tolerated)

2800 138 (4.9) 12.0* RR ¼ 0.69*

Diuretic 2826 200 (7.1) 17.3*

SCOPE [27] 1997 Hypertensive ARB <160/90 2167 93 (4.3) 11.6* RR ¼ 0.81*

Placebo 2175 115 (5.3) 14.3*

CHARM [28] 1999 Heart failure ARB None 2715 163 (6.0) 19.1* HR 0.78 (0.64–0.96)

Placebo 2721 202 (7.0) 23.6*

INVEST [29] 1997 Hypertensive þ CAD CCB � ACEi � TD JNC VI 8098 569 (7.0) 25.0 Adjusted HR 0.85

(0.76–0.95)

BB � TD � ACEi 8078 665 (8.2) 30.0

INSIGHT [30] 1994 Hypertensive þ CVD risk CCB �140/90 2508 136 (4.3) 15.6* RR ¼ 0.77*

TD þ diuretic 2511 176 (5.6) 176 (5.6)

ALPINE [31] NA Hypertensive ARB � CCB <130/85 (<65 years) 196 1 (0.5) 5.1* NA

TD � BB <140/90 (�65 years) 196 8 (4.1) 40.8*

VALUE [32,38] 1997 Hypertensive þ CVD risk ARB � TD <140/90 5032 580 (11.5) 27.4* OR 0.77 (0.69–0.87)

CCB � TD 4963 718 (14.5) 34.4*

ASCOT [33] 1998 Hypertensive þ CVD risk CCB � ACEi <140/90 (with

diabetes <130/80)

7072 567 (6.0) 11.0 HR 0.70 (0.63–0.78)

BB � TD 7040 799 (8.0) 15.9

DREAM [34] 2001 Impaired FG or GT ACEi None 2623 449 (17.1) 57.1* HR 0.91 (0.80–1.03)

Placebo 2646 489 (18.5) 61.6*

STAR [19] 2004 Hypertensive þ
metabolic syndrome

CCB þ ACEi SBP < 130 91 14 (15.4)x 175.2 Adjusted OR

ARB þ TD 94 33 (35.1)x 375.9 0.23 (0.10–0.53)x

JNC VI guidelines specified a BP of <130/85 mmHg in patients with diabetes or renal impairment and <140/90 mmHg for all others. ACEi,

angiotensin-converting enzyme inhibitor; ALLHAT, Antihypertensive Therapy and Lipid Lowering Heart Attack Trial; ALPINE, Antihyperten-

sive Treatment and Lipid Profile in aNorth of Sweden Efficacy Evaluation; ANBP-2, AustralianNational Blood Pressure Study; ARB, angiotensin

II receptor blocker; ASCOT, Anglo-Scandinavian Cardiac Outcomes Trial; BB, beta-blocker; BP, blood pressure; CAD, coronary artery disease;

CAPP, Captopril Prevention Project; CCB, calcium channel blocker; CHARM, Candesartan in Heart failure: Assessment of Reduction inMortality

and morbidity; CV, cardiovascular; CVD, cardiovascular disease; DBP, diastolic blood pressure; DREAM, Diabetes Reduction Assessment with

Ramipril and Rosiglitizone Medication; FG, fasting glucose; GT, glucose tolerance; HOPE, Heart Outcomes Prevention Evaluation; HR, hazard

ratio; INSIGHT, Intervention as a Goal in Hypertension Treatment; INVEST, International VErapamil SR-trandolaril Study; LIFE, Losartan

Intervention for Endpoint Reduction in Hypertension; LV, left ventricular; NA, not available; NORDIL, Nordic diltiazem; OR, odds ratio; RR,

relative risk; SBP, systolic blood pressure; SCOPE, Study on Cognition and Prognosis in the Elderly; STAR, Study of Trandolapril/Verapamil SR

And Insulin Resistance; STOP-2, Swedish Trial in Old Patients with Hypertension; TD, thiazide diuretic.

*Estimated from the data in the publication.

yCompared against BBs and/or diuretics.

zPrimary, self-reported, diabetes outcome.

§New diabetes at any time during the study. New diabetes at study end-point is 10 (11.0%) and 25 (26.6%) for CCB þ ACEi and ARB þ TD,

respectively. Adjusted OR from stepwise logistic regression model.
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randomized patients with heart failure and two studies

enrolled patients with MS (STAR) or prediabetes [Dia-

betes Reduction Assessment with Ramipril and Rosigli-

tizone Medication (DREAM)]. Incidence of new diabetes

per 1000 patient years was highest in STAR (T/V 175.2;

L/H 375.9) and DREAM (ACEi 57.1; placebo 61.6). A

consistent finding across these studies was the

increased risk of diabetes associated with the use of BBs

and/or thiazide diuretics (TDs) and the reduced risk of

diabetes associated with RAAS inhibition [19–34].

When RAAS inhibition, in particular an ARB, was used

in combination with a TD in Losartan Intervention For

Endpoint (LIFE) and Valsarton Antihyper Long-term use

Evaluation (VALUE), the incidence of new diabetes was

reduced. However, in STAR, which was designed to

measure changes in glucose metabolism and enrolled

only patients with MS, the ARB/TD combination had

a significantly higher incidence of new diabetes than

the ACEi/calcium channel blocker (CCB) combination.

Baseline Predictors of New Diabetes

Baseline factors associated with risk for new diabetes

were reported in Heart Outcomes Prevention Evaluation

(HOPE) study, LIFE reduction study, International

VErapamil SR-trandolaril Study (INVEST) and Anglo-

Scandinavian Cardiac Outcomes Trial (ASCOT) (table 2).

New diabetes was defined by laboratory values (ASCOT,

LIFE and STAR) [19,25,33] or by clinically defined pa-

rameters such as investigator reported diabetes (INVEST

and HOPE) [23,29]. Compared with ASCOT, INVEST,

LIFE and HOPE, STAR patients without diabetes at

baseline were considerably more overweight/obese, had

lower baseline blood pressures (BPs) and were younger.

Almost all patients (>90%) in these studies were Cauca-

sian, with the exception of STAR (70%) and INVEST

(50%). Baseline plasma glucose, reported in three studies,

was higher in ASCOT (fasting 6.2 mmol/l) than in STAR

(fasting 5.9 mmol/l) or LIFE (non-fasting 5.4 mmol/l).

Numerous baseline characteristics were reported to be

predictors of increased new diabetes in patients with

hypertension and/or increased cardiovascular risk

(table 3). Different risk factors were analysed by differ-

ent studies, with some of the largest effects reported for

blood glucose (ASCOT, STAR and LIFE) and treatment

related factors (STAR and LIFE). Three baseline risk fac-

tors were statistically significant among the variables

entered in the full STAR model: HbA1c, 2-h OGTT

glucose and treatment group (figure 1A). When plasma

glucose was analysed in four categories in STAR,

increasing baseline fasting glucose levels were associ-

ated with increasing incidence of new diabetes as well

as a trend to increased risk described as odds ratios

(ORs) (figure 1A).

The STAR stepwise logistic model, performed to select

covariates from the full model, identified treatment with

L/H compared with treatment with T/V and elevated

baseline HbA1c (per 1% increment) as risk factors which

significantly increased the risk of new diabetes by

approximately fourfold (p � 0.001) (figure 1B). Elevated

2-h OGTT glucose (per 10 mg/dl increments) was also

significantly associated with a 33% increased risk of

new diabetes (p < 0.001). A trend for increased risk of

new diabetes was observed for elevated fasting glucose;

however, this did not reach statistical significance

(p ¼ 0.064).

Discussion

Organizations such as WHO, ADA and International Dia-

betes Federation (IDF) have focused on the prevention of

type 2 diabetes in individuals with MS, highlighting the

need for clinical studies in these patients. Until recently,

the relationship between antihypertensive agent and

impaired glucose control or new diabetes was based on

secondary outcomes of clinical trials in populationswith,

or at risk of, cardiovascular disease. STAR is one of the

first trials to investigate the effects of a fixed-dose antihy-

pertensive combination on glucose control and develop-

ment of diabetes in patients with MS. STAR showed that

a FDC of an ACEi and a non-dihydropyridine CCB, com-

pared with an ARB and TD combination, achieved BP

goals and avoidedworsening of 2-hOGTTglucose values.

Increased risk for developing diabetes was associated

with antihypertensive choice (randomization to L/H),

elevated baseline HbA1c and elevated baseline serum

glucose levels.

In STAR, newdiabetes occurred three to six timesmore

frequently (1000/patient years: T/V 175.2; L/H 375.9)

than in DREAM (1000/patient years: ACEi 57.1; placebo

61.6), the other recently completed study in patients at

high risk of developing diabetes.

Impaired metabolic control was an important factor for

developing diabetes in STAR, which is consistent with

LIFE and ASCOT (table 3) [35,36]. While baseline

plasma glucose was not a statistically significant pre-

dictor of risk for new diabetes in STAR, increasing base-

line plasma glucose was associated with a trend to

increased risk for new diabetes. Prior studies have re-

ported that factors such as younger age, lipid measures,

BP, race and US residency are predictors of diabetes risk

in patients treated with antihypertensive medications

(table 3) [2,35,36]. In STAR, none of these factors in-

creased the risk for new diabetes.
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Antihypertensive agent was strongly associated with

developing diabetes in STAR. Patients without diabetes

at baseline who were randomized to L/H were at four

times greater risk of developing diabetes than their coun-

terparts who received T/V. The magnitude of the treat-

ment effect (L/H OR 4.04; p ¼ 0.002) is similar to that of

HbA1c (OR 4.21 per 1% increment; p ¼ 0.003), and three

times greater than that of 2-h OGTT glucose (OR 1.39 per

10 mg/dl increments; p < 0.001). Prior studies identified

antihypertensive choice to be predictive of new diabetes

(table 3) [2,33,35–37]. In ASCOT, diabetes risk was

lower in patients receiving an ACEi/CCB regimen com-

pared with patients receiving a BB/diuretic combination

[36]. In HOPE, patients who never took a diuretic or

a BB had a significantly lower risk of new diabetes.

However, a small increase in diabetes risk was noted

for the subgroup of patients not receiving a BB [37]. In

VALUE, increased risk of diabetes was noted for treat-

ment with amlodipine compared with valsartan [38].

Results from STAR support the overall hypothesis that

certain antihypertensive agents may be pro-diabetic and

suggest that choice of therapy – particularly in patients

with MS who are at higher risk of diabetes – is ex-

tremely important.

Multidrug antihypertensive therapy is often needed in

patients with MS because of lack of efficacy of mono-

therapy [7,39,40]. FDC agents have been developed to

improve patient compliance and BP control, many with

a RAAS-blocking agent with a TD. It has been recog-

nized for over four decades that TDs impair glucose tol-

erance [41,44,45].[42,43]

Various mechanisms for diuretic-induced glucose

intolerance have been suggested. TDsmay impair glucose

tolerance through lowering serumpotassium and/ormag-

nesium levels [45–52]. Consistent with this notion are

observations that TDs dose dependently elicit hypo-

kalaemia, hypomagnesaemia, hyperuricaemia, hyperlip-

idaemia and glucose intolerance [51,52]. The mechanism

causing drug-induced hypokalaemia and hypomag-

nesaemia is increased delivery of sodium to the distal

convoluted tubule [45].

Several putative mechanisms, some impugning the

development ofhypokalaemia and/orhypomagnesaemia,

have also been investigated. For example, in an isolated

perfused pancreas study, insulin secretionwas decreased

in a low-potassium state and increased in a high-potassium

state [44]. In non-experimentally generated hypoka-

laemic state, impaired glucose tolerance was produced

through impaired insulin secretion [53]. In a study of

patients with chronic disease characterized by hypo-

kalaemia, there was an elevated pro-insulin (less active

than insulin) to insulin secretion/serum levels, which
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may have contributed to impaired glucose tolerance

[48]. In a quantitative analysis of prior trials, a relation-

ship was observed between decreased serum potassium

and glucose tolerance; however, it appeared that glu-

cose intolerance with diuretic therapy could not be fully

explained by hypokalemia [45]. Indeed, TD therapy is

associated with reduced peripheral insulin sensitivity

that may be independent of changes in serum potassium

[46,47,54].

Another mechanism for TD-induced glucose intoler-

ance could be modest increases in serum aldosterone in

response to modest TD-induced volume contraction

[45,46,55–60]. Increased circulating levels of aldoste-

rone are present in the cardiometabolic syndrome and

have been shown to decrease in obese postmenopausal

women with modest (5%) weight loss [56]. A recent

study showed that the prevalence of the cardiometa-

bolic syndrome was higher in hypertensive persons

with primary hyperaldosteronism (41%) than in those

with essential hypertension (30%) and that fasting

hyperglycaemia (�110 mg/dl) was more prevalent with

primary aldosteronism than with essential hypertension

[57]. These observations may be related to known effects

of aldosterone to increase inflammatory cytokines and

Fig. 1 Predictors of increased risk for new diabetes from the Study of Trandolapril/Verapamil SR And Insulin Resistance

(STAR) study. Baseline characteristics were assessed by logistic regression (A) and step-wise Cox proportional hazards

modelling (B) to determine the role in predicting new diabetes. New onset diabetes was defined as fasting blood glucose

�126 mg/dl and/or 2-h glucose (oral glucose tolerance test (OGTT)] K200 mg/dl. *p � 0.05; **p � 0.01; ***p � 0.001.

Patients with baseline fasting blood glucose �126 mg/dl and/or 2-h OGTT �200 mg/dl were excluded from the analyses.

HbA1c, haemoglobin A1c; L/H, losartan/hydrochlorothiazide; OR, odds ratio; T/V, trandolapril/verapamil.
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oxidative stress in skeletal muscle, adipose tissue and

the liver [58–60]. Consistent with this notion, in a

rodent model with increased mineralocorticoid levels,

low, non-BP-lowering doses of spironolactone, deliv-

ered by osmotic minipumps over 3 weeks, improved

skeletal muscle insulin–induced glucose uptake in con-

junction with lowering skeletal muscle levels of reactive

oxygen species and other markers of inflammation [60].

Thus, elevated aldosterone in response to slight volume

reduction may play a role in diuretic-induced glucose

intolerance.

It has been suggested that when combined with a

diuretic, a RAAS blocker effectively reduces the risk of

new diabetes resulting from the use of a diuretic. The

results from this STAR analysis do not support this as-

sertion. Compared with the fixed-dose ACEi/CCB combi-

nation, the ARB/diuretic combination was associated

with increased diabetes risk. ACEi and ARBs have been

reported to improve insulin sensitivity and glucose me-

tabolism [61]. CCBs, in particular the non-dihydropiridine

CCB verapamil SR that was studied in STAR, have been

considered to be metabolically neutral with respect to

glycaemic control [62–64]. The question of whether

RAAS-blocking agents are protective against the devel-

opment of diabetes has been the subject of much

scrutiny, and data from multiple studies (table 1) and

meta-analyses would suggest that they do [65]. How-

ever, the recently completed DREAM study would sug-

gest otherwise [34]. After a median 3 years of follow-up,

no difference between ramipril and placebo was noted

for the primary outcome of diabetes or death in patients

with prediabetes (defined as an impaired fasting glu-

cose or impaired glucose tolerance). The results from

DREAM support those of STAR, which suggest that the

difference in risk arose from the detrimental effects of

the TD, which were not overcome by the ARB.

A limiting factor to the STAR analyses was the 1-year

follow-up. It is possible that with longer follow-up, other

traditional risk factors would also be significant predic-

tors for new diabetes in patients with MS. Another limi-

tation may be the sample size. It should be noted that the

sample sizewas sufficient to test the hypothesis of a treat-

ment difference in change from baseline to study end in

2-hOGTT glucose; however, itmay not be large enough to

identify other risk factors. Furthermore, with the smaller

sample size it was feasible to administer the 2-h OGTT at

multiple time points and therefore obtain accurate and

specific data regarding the metabolic consequences of

the fixed-dose antihypertensive combinations.

This analysis reinforces the concept that therapy in

complex disease states requires focus on not just a single

goal, such as BP control, but also on other factors thatmay

be affected by treatment choice. Ideally, lifestyle changes

and treatment of risk factors, like hypertension, can help

prevent diabetes [3]. Results from STAR, supported by

historical data, suggest a need for amending current

guidelines that recommend a diuretic as first-line ther-

apy for hypertension, especially in patients with MS

who are at high risk for developing type 2 diabetes. As

the number of patients meeting the criteria of MS

increases and in particular those with hypertension,

clinicians can no longer ignore the effects of treatment

choice in patients with MS.

Thesedata fromSTARshowthatuseof anARB/TDFDC

contributes to worsening glycaemic control and expose

patients to a fourfold increased risk of developing diabe-

tes. These results indicate that the choice of BP therapy

can impact patient health and that patients with MSmay

benefit from antihypertensive therapy with T/V to avoid

the greater risk of new diabetes that may be associated

with using an ARB/TD.
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