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Controlling blood pressure,
cholesterol and blood glucose

in type 2 diabetes
Recent data on this "sticky"
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Healthy Skepticism

“it may be prudent to consider targets based on
the entire risk factor profile rather than just the
presence of diabetes”

Diabetes Care 2006;29:391-7
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HOT trial - diabetic subset
Patients
1,501 diabetics (18,790 patients) - mean age 62 - 53% male with

DBP between 100 and 115 mmHg
Treatment
allocated to target diastolic blood pressure of < 90 mmHg, < 85

mmHg, < 80 mmHg using felodipine as first line followed by
ACE inhibitors or betablockers, then diuretic

Duration
3.8 years
Results
blood pressure achieved was 85, 83 and 81 diastolic and

144,141, and 140 systolic respectively

Lancet 1998;351:1755-62
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ALLHAT - high-risk hypertensive patients
randomized to ACE inhibitor or calcium channel

blocker vs. diureticPatients
33,357 patients with hypertension and 1 or more risk
factors - mean age 67, 47% women, diabetics (36%),
history of heart disease (25%),  smoker (22%), HDL <
0.9 mmol/L (12%)

Treatment
chlorthalidone, amlodipine or lisinopril – 2nd line
therapy allowed was atenolol, clonidine or reserpine

Duration
4.9 years

Results
Blood pressure differences at 5 years compared with chlorthalidone group
Systolic – amlodipine 0.8 mmHg higher, lisinopril 2.0 mmHg higher
Diastolic – amlodipine 0.8 mmHg lower, lisinopril no difference

JAMA 2002;288:2981-97

6 year ALLHAT data in type 2
diabetics - 13,101 subjects

Arch Intern Med. 2005;165:1401-9 

Amlodipine vs 
Chlorthalidone

Lisinopril vs 
Chlorthalidone

Meta-analysis of ACEI/ARB versus other

antihypertensive drugs on renal outcomes

13 trials (n=37,089) compared the effect of
ACE inhibitors or ARBs with other
antihypertensives on the occurrence of end-
stage renal disease (dialysis/transplant)

11 trials (n=3,376) compared the effect of
ACE inhibitors or ARBs with active
comparators on the doubling of creatinine

Lancet 2005;366:2026-33 

Effect on ESRD

Effect on doubling of creatinine Effect on albuminuria
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27 randomized trials RCTs (N = 158,709 participants) that
included 33,395 individuals with diabetes and 125,314
without diabetes

“Total major cardiovascular events were reduced to a
comparable extent in individuals with and without diabetes
by regimens based on angiotensin converting enzyme
inhibitors, calcium antagonists, angiotensin receptor
blockers, and diuretics/-blockers”

“There was limited evidence that lower BP goals produced larger
reductions in total major cardiovascular events in individuals
with vs without diabetes”

Arch Intern Med 2005;165:1410-9 

Spironolactone 100 mg versus
cilazapril 5 mg for 12 weeks

60 female patients with diabetes, HTN and
albuminuria treated with atenolol and
HCTZ - randomised to S or C

“spironolactone was superior to cilazapril in
reducing albuminuria” Diabet Med 2004;21:471-5 

Another recent article also showed that
spironolactone reduced albuminuria by 33%

Diabetes Care 2005;28:2106-12

Diabetes reduction with ramipril and
rosiglitazone (DREAM)

Patients
5,269 patients with impaired fasting glucose or impaired glucose

tolerance, no history of heart disease -  41% were male, 44%
former or current smokers, average age was 55, BMI 31, 44%
hypertension, 27% sedentary, 36% hyperlipidemia, avg BP
136/83 mmHg

Treatment
Ramipril (titrated up to 15 mg) or placebo daily
Duration
3 years

NEJM 2006;355:1551-62

Diabetes diagnosis - fasting plasma glucose level >7.0 mmol per liter or a 2-hour
post-load glucose level was >11.1 mmol per liter

Ramipril  results
BP differences 4/2 mmHg

Number
needed to treat

Absolute risk
reduction

NSSRelative risk
reduction

0.20.41.22.418.5Placebo

0.50.51.22.617.1Ramipril

CHF (%)MI (%)Death (%)CV events
(%)

Diabetes
(%)

Overall serious adverse events not reported

No difference in creatinine, cough 10%-R, 2%-P

PROactive study - pioglitazone (Actos)
Patients
5238 type 2 diabetics (avg duration 8 years) with Hx of CVD, HbA1c 7.9, mean

age 62, 14% smokers, 34% women, BMI 31, BP 143/83, 47% MI, 19% stroke,
31% PCI or CABG, 14% nephropathy, 61% metformin, 62% sulphonylurea,
33% insulin, 63% ACEI, BB 55%, 15% thiazides

Treatment
Pioglitazone or placebo
Duration
3 years
Results - differences at end of study
HbA1c - Pioglitazone 6.9, Placebo 7.5
Chol 3% higher, HDL 9% higher, trigly 13% lower, SBP 3 lower - pio vs placebo

Lancet 2005;366:1279-89

PROactive - 3 years
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Authors Conclusion in abstract

“Pioglitazone reduces the composite of
all-cause mortality, non-fatal myocardial
infarction, and stroke in patients with
type 2 diabetes who have a high risk of
macrovascular events.”

JAMA Published online October 20, 2005

Results

 “documents about phase 2 and 3 clinical trials
released under public disclosure laws for the
FDA advisory committee meeting” - 3725
subjects

“death, MI, or stroke occurred in 35 of 2374
(1.47%) muraglitazar patients compared
with 9 of 1351 (0.67%)”

Other poor outcomes

“There are concerns about many of the dual PPAR agents
known as glitazars. During late stages of clinical testing,
multiple agents have failed because of serious adverse
effects, although the precise patterns of toxicity remain
uncertain because the adverse outcomes that led to
termination of development were never presented in peer-
reviewed publications. These include Novo Nordisk's
ragaglitazar, GlaxoSmithKline's farglitazar, Merck's MK-
767, and Takeda's TAK559”

JAMA 2006;295:1998

Diabetes reduction with ramipril and
rosiglitazone (DREAM)

Patients
5,269 patients with impaired fasting glucose or impaired glucose

tolerance, no history of heart disease -  41% were male, 44%
former or current smokers, average age was 55, BMI 31, 44%
hypertension, 27% sedentary

Treatment
Rosiglitazone 8 mg or placebo daily
Duration
3 years

Lancet 2006;Sept 15

Rosiglitazone  results
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Overall serious adverse events not reported

Edema enough to stop drug therapy 4.8% (R) vs 1.6% (P)
Weight gain 2.2 kg more in R than P
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Glycemic Durability of Rosiglitazone,
Metformin, or Glyburide Monotherapy

(ADOPT trial)

Patients
Newly diagnosed diabetics, avg age 57, 58% male,
BMI 32, 50% on HTN treatment, HbA1c 7.4%, total
cholesterol 5.2 mmoles/L
Treatment
Rosiglitazone, metformin, glyburide
Duration
Approximately 4 years

N Engl J Med 2006;355:2427-43

ADOPT trial
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Efficacy and Safety of Atorvastatin
in type 2 diabetes

Patients
2,410 diabetic patients (8 years) with an LDL 2.9 mmol/L, 20%

HX CVD, 54% hypertension, 65% were male, 13% were
smokers, average age was 65, BMI 29, Hb A1c 7.7

Treatment
Atorvastatin 10 mg or placebo daily
Duration
4 years
Results
Cholesterol differences at end of follow-up (mmol/L)
Total – baseline - 5 - (18% lower)
LDL – baseline - 2.9 - (30% lower)
HDL –baseline - 1.2 - (2% higher)

Diabetes Care 2006;29:1478-85

Atorvastatin results

Number
needed to
treat

Absolute
risk
reduction

NSSRelative risk
reduction

3.03.12.65.515Placebo

3.13.12.6413.7Atorvastatin
10 mg

Procedures
(%)

CV mortality
(%)

Non CV
mortality (%)

Fatal/non-
fatal MI (%)

Composite
outcome (%)

Overall serious adverse events - no difference but #’s not reported

Composite = cardiovascular death, nonfatal
myocardial infarction, nonfatal stroke, recanalization,
coronary artery bypass surgery, resuscitated cardiac
arrest, and worsening or unstable angina requiring

hospitalization

Fenofibrate in type 2 diabetics
(FIELD)

Patients
9,795 patients with type 2 diabetes,  LDL 3.1 mmol/L, trigly 1.7 mmol/L22%

history of CVD, 63% were male, 9% were smokers, average age was 62,
BMI 30, 56% hypertension

Treatment
Fenofibrate 200 mg or placebo daily
Duration
5 years
Results
Lipid differences at end of follow-up (mmol/L)
Total – 7% lower
LDL – 6% lower
HDL – 6% higher
Triglycerides – 22% lower

Lancet 2005 Nov 14th
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Pancreatitis increased 0.3%, pulmonary embolism increased 0.4%
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CMAJ August 2005
Diabetes Care 2005;28:1510-17

Self-monitoring of blood glucose in
patients with type 2 diabetes who are not
using insulin - a systematic review - same

authors as the Cochrane review

“the overall effect was a statistically
significant decrease of 0.39% in HbA1c”

"EVIDENCE"-BASED PRINCIPLES

Evaluation
• Always re-evaluate on a regular basis – things change

Negligence
• You get sued for negligence, not thoughtful and well documented

shared decision-making

• It is OK if you don’t always follow the guidelines

Common sense
• make it common

Economics
• Use the lowest priced equally effective medication – cost is a side

effect

• Only order tests if the results will change what you would do and
make sure the patients understands

"EVIDENCE"-BASED PRINCIPLES
Evidence

• Seek out evidence from reliable sources and familiarize yourself with
the highest level of evidence for the common conditions you treat

Values
• Identify and respect patient values and support their decisions

• Do not promote fear of a risk – promote a sense of wellness

Individualise
• Background risk; the added risk of a "risk factor”; reduction in risk

from the therapy (along with the harm risk)

• Identify specific goals - divided into immediate (symptoms) and
theoretic

• Always use the lowest dose that achieves the goal

Decision-making
• Shared decision making not paternalism


