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BACKGROUND
Rationale for the Review

In 1994, the Canadian Task Force for Preventive Health Care (CTFPHC) reviewed the
evidence regarding screening for diabetes. Given the poor sensitivity of the screening test and
the lack of evidence for prevention of microvascular and macrovascular complicationsin patients
with type 2 diabetes, the Task Force recommended against screening for diabetes in the absence
of symptoms or risk factors (D recommendation) (Beaulieu, 1994).  Since 1994 a number of
studies have been published looking at prevention of diabetes complicationsin patients with type
2 diabetes, as well as primary prevention of diabetes. Therefore, the CTFPHC undertook to
update this topic by drawing heavily on the recent United States Preventive Services Task Force
(USPSTF) review of the evidence for screening asymptomatic people for type 2 diabetes to
prevent cardiovascular events(Harris, 2003). That review was enhanced by the Canadian Task
Force on Preventive Health Care : new literature on screening was incorporated, and a
systematic review of the evidence related to the prevention of diabetes in people with impaired

glucose tolerance was undertaken.

Burden of IlIness

According to the National Diabetes Surveillance System (NDSS) which is based on
physician services data and hospitalization data, in 1998-99 the prevalence of diabetes mellitus
(DM) in Canadians aged 20 years and older was 4.80 % or approximately 1,054,100 people. The
prevalence increases with age, from 1.04% in Canadians aged 20-29, to 13.49 % in those 75
years or older. An estimated 40.6% of cases occurred in people aged 20 to 59 years (Diabetes in
Canada 2002). It isestimated that type 2 diabetes accounts for more than 90% of diagnosed
diabetes.

Complications and health outcomes

Diabetesis characterized by chronic hyperglycaemia and the subsequent devel opment of
microvascular complications that can lead to blindness, end-stage renal disease, peripheral

neuropathies and sexual dysfunction, as well as macrovascular disease associated with a 2-4 fold
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increased risk of coronary heart disease, an increased risk of stroke and limb amputations.
(Brownlee 2001; Kannel 1979; Pyorala 1987; Stamler 1993) At the time of clinical diagnosis the
prevalence of retinopathy has been estimated to be between 10 and 37% (Harris 1992 and
UKPDS 30 1998). In astudy of newly diagnosed patients, 2% had had a myocardia infarct, 3%
had angina and 1% had had a stroke (UKPDS 6 1990). Ten years following the diagnosis of
diabetes greater than 20% of patients will have had a major cardiovascular event, less than 5%
will have developed blindness, and under 2% will have developed end- stage renal disease or
lower extremity amputation (Harris 2003).

In 1999, 2.6% of al deaths in Canada were attributed to diabetes. Thisislikely to be an
underestimation since diabetes was listed as the cause of death in only 28% of people with
diabetes even though they had died of diabetes related illnesses such as kidney failure, heart
disease or stroke (Health Canada 1998).

Economic Burden

In Canada, the economic burden due to diabetes in 1993 was estimated to be $1.7 billion.
One quarter of those costs were attributable to the direct values of goods and services, while the

remainder were due to lost production from illness, injury, disability or premature death (Moore
1997).

Risk Factorsfor Type 2 Diabetes

Diabetes is a chronic disease with multi- factorial causes involving the interaction of
genetic susceptibility and environmental factors. Some are non- modifiable factors such as
ethnicity, family history and age, but others such as overweight, obesity and lack of physical
activity are potentially modifiable. Among individuals with self- reported diabetes in 1998,
74.3% were overweight and 65.1% reported that they were not physically active (compared to
55.4% of the genera population) (Diabetes in Canada 2002). Type 2 diabetes also occurs more
frequently in women with prior gestational diabetes, polycystic ovarian syndrome, and in people
with hypertension and dyslipidemia. Smoking, excess consumption of alcohol and hypertension

exacerbate the risk of complications from DM.
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Special Populations

A systematic review of the literature, carried out in 1994, determined that in the United
States, nearly al minority groups had higher prevalence rates for DM than the white population.
(Carter 1996). It iswidely recognized that type 2 DM has become a serious health problem in
various aborigina groups around the world. In Canada, the prevalence of diabetes among First
Nations is now at least 3 times the national average. The Aboriginal Peoples Survey, conducted
across Canadain 1991, determined that 8.5% of North American Indian peoples on reserves or
settlements had diabetes. The prevalence rate was lower in those living off reserve (5.3%).
(Chapter 6, Diabetes in Canada 2002).

Why Screen?

The idea to screen for diabetes comes from the notion that approximately 50% of people
with prevalent diabetes have not been diagnosed (Harris 1998). Data from the United Kingdom
Diabetes Study suggested that patients are diagnosed either because of symptoms of
hyperglycemia (i.e. polydipsia, polyuria, fatigue, blurry vision) (53.7%), infections (13%),
because of a diabetesrelated complication (2.1%), or through asymptomatic screening associated
with the use of blood chemistry profiles done in other situations (i.e. pre-operative) (31.2%)
(Colagiuri 2002).

As depicted in Figure 1, it is believed that diabetes is manifest initially as a mild
impairment in glucose tolerance by either impaired fasting glucose (IFG) or impaired glucose
tolerance (IGT). Theimpairment in glucose tolerance then progresses to overt diabetes, which is
initially asymptomatic (point A). With afurther impairment of glucose tolerance symptoms
appear (point B) and the clinical diaghosisis made. The time between point A and point B can
be called the ‘ preclinical phase’ and is defined as the period during which the blood sugars are
diagnostic of diabetes, however, patients remain asymptomatic and undiagnosed. The length of
this preclinical phase has been estimated at 9-12 years (Harris 1992). Using this estimate,
systematic screening would detect diabetes on average 5-6 years before discovery by clinical
diagnosis (Harris 2003). One of the difficulties with these estimates comes from the variable
way in which diabetes is diagnosed. Since most patients are discovered while being assessed for

other conditions, the population advantage of systematic screening may be less.
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The CTF adopted the analytic framework used by the USPSTF in analyzing the diabetes
screening literature. 1n approaching diabetes and its complications, the USPSTF came to regard
diabetes as a vascular disease, with both microvascular and macrovascular complications. Asin
the general population, interventions to prevent macrovascular complications such as treatment
of hypertension, hyperlipidemia and treatment with aspirin, were reviewed and examined in the
context of those with diabetes, as well as the treatments specific to diabetes such as tight
glycemic control Similar treatments were |ooked at for the prevention of microvascular
complications, however, the mgjority of the evidence for such prevention in the literature
focused on the effects of tight glycemic control. In their approach to the important health
outcomes, cardiovascular events, significant visual loss, end-stage renal disease and amputation
were considered. Other outcomes such as progression of retinopathy and nephropathy were
considered as intermediate outcomes. Finally, the USPSTF attempted to discern the added
benefit of screening and diagnosing patients earlier than the usual clinical detection time. The

objective of thisreview was to answer the following key questions:

Key Question 1: Is there direct RCT evidence that screening for diabetesimproves

health outcomes?

Key Question 2: What isthe yield of screening, both in terms of the accuracy and
reliability of screening tests and the prevalence of undiagnosed diabetes in the

population?

Key Question 3: What is the added efficacy of initiating treatments (tight glycemic
control, tight blood pressure control, lipid and aspirin treatment, foot care programs,
counseling for lifestyle change) at screening detection compared with clinical detectionin
improving health outcomes?

Key Question 4: What is the efficacy of lifestyle intervention for people with impaired
fasting glucose or impaired glucose tolerance in improving health outcomes?

Key Question 5: What are the harms of screening or treatment?
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METHODS

Harris et a reviewed the literature from the USPSTF review of the same topic from 1996
and searched MEDLINE and the Cochrane library from January 1, 1994 to July 30 2002 (Harris
2003). The CTF updated a similar search of the literature from July 30, 2002 to Dec 31, 2002.
No further articles meeting the inclusion criteria were found. The evidence was reviewed using
the Canadian Task Force methods outlined in the Appendix.

RESULTS

Conclusions of the USPSTF regarding the Value and Yield of Screening Tools (Harris
2003)

Key Question 1. Isthere direct RCT evidence that screening for diabetes improves health

outcomes?

No studies compared screening for diabetes with an unscreened population or examined

health outcomes.

Key Question 2. What isthe yield of screening, both in terms of the accuracy and reliability of

screening tests and the prevalence of undiagnosed diabetes in the population?

a. Predictive Value of the Screening Tool

The historical gold standard for the diagnosis of diabetesis the 2 hr post glucose load value (2 hr
PG) of 11.1 mmol/L or more following a 75g oral glucose tolerance test (OGTT). In 1997 the
American Diabetes Association suggested that a fasting plasma glucose (FPG) threshold of 7.0
mmol/L was an acceptable alternative to the 2 hr PG for the diagnosis of diabetes (Expert
Committee 1997). Both of these criteria were chosen because they have been shown to reflect a
threshold separating those subjects who are at substantially increased risk of microvascular
complications (retinopathy) (Bennett 1976, McCance 1994, Engelgau 1997, The expert
committee 2003). These thresholds do not do as well for prediction of macrovascular disease.
While the FPG and 2 hr PG in the diabetes range are both strongly associated with coronary

artery disease and all-cause mortality rates (Charles 1996), values below these levels are also
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indicative of increased risk for macrovascular disease. Persons with impaired glucose tolerance
(IGT) (2 hr PG between 7.8-11.0) also have a higher risk of cardiovascular events and mortality,
than those with normal glucose tolerance (DECODE 1999, Coutinho 1999). In a meta-analysis

that assessed the relationship between glucose and cardiovascular eventsin 95,783 persons, IGT
was associated with arelative risk of 1.58 and impaired fasting glucose (IFG) with arisk of 1.33

for cardiac events (Coutinho 1999).

b. Accuracy and Reliability of the Screening Tool

Although the FPG required to diagnose DM has been lowered to 7.0 mmol/L to improve
sengitivity, in studies of good to fair quality the FPG cutpoint of 7.0 mmol/L or more still had a
sensitivity of only 40-87% to detect a2 hr PG of 11.1 mmol/L, but a specificity of 96-99%
(Blunt 1991 Lee 1997 Chang 1998 Wiener 1997). However as mentioned, the FPG of >7.0
mmol/L has been shown to be strongly associated with the prevalence of retinopathy (McCance
1994, Engelgau 1997, The expert committee). Lowering the FPG threshold further to 6.1
mmol/L would improve sensitivity (66-95%) at the cost of specificity (90-96%) (Engelgau
2000).

The random (postprandial) capillary glucose may be comparable to the FPG, depending
on the cutpoint used. In one study, arandom capillary glucose of 6.7 mmol/L or more had a

sensitivity of 75%, with a specificity of 88% (Harris 2003).

In terms of reliability, the FPG appears to be more reproducible than the 2 hr- post
glucose (PG). When adults were given the OGTT and it was repeated at 2 to 6 weeks, the intra-
individual coefficients of variation were higher for the 2 hr PG than for the FPG (6.4% for FPG,
16.7% for 2 hr PG) (Mooy 1996).

While some studies have shown that frequency distributions for the diagnosis of diabetes
using HbA1c are similar to those using FPG, and some studies have defined cutpoints above
which microvascular disease is more likely, many different methods still exist for the
measurement of HgA 1c, making it difficult to assign an appropriate cutpoint (The Expert

Committee).
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c. Other Screening Tools

Three questionnaires have been studied as potential tools for screening asymptomatic
people, the ADA questionnaire “Take the Test, Know the Score”, the NHANES questionnaire,
and the Netherland’ s Hoorn Study questionnaire. They were shown to have insufficient
sensitivity (49-80%) to be used as a screening tool (Rolka 2001, Newman 1994).

d. Prevalence of Undiagnosed Diabetes in the Population

Data from the NHANES 111 in the United States showed that use of the FPG cutoff of 7.0
mmol/L or more yielded a DM prevalence of 4.35% in individuals 40-74 years of age without a

medica history of diabetes (The Expert Committee 2003).

In summary, the fasting plasma glucose is currently considered the most acceptable test
to diagnose diabetes in the asymptomatic patient. The cutpoint FPG of 7.0 mmol/L or more has
only 40-87% sensitivity, but good specificity and is strongly associated with retinopathy.
Macrovascular disease is associated with hyperglycemia, both below and above this cutpoint,
with increasing risk associated with increasing values (Coutinho 1999). The OGTT, while

considered the gold standard, is more costly and time-consuming than the FPG and less reliable.

Conclusions of the USPSTF regarding Treatment Optionsto Prevent Significant Health
Outcomes (Harris 2003)

Key Question 3. What is the added efficacy of initiating treatments (tight glycemic control, tight

blood pressure control, lipid and aspirin treatment, foot care programs, counseling for lifestyle
change) at screening detection compared with clinical detection in improving health outcomes?

Treatment of DM and Prevention of Sgnificant Health Outcomes

The health outcomes considered included death, cardiovascular events, significant visual
loss, end-stage renal disease, and amputations. Since the largest mortality impact associated with
diabetes is from cardiovascular events, a good deal of importance was placed on prevention of

cardiovascular disease.
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a. Tight Glucose Control

The review found that tight glucose control in the preclinical phase of diabetes was
unlikely to lead to a large benefit. This conclusion was primarily drawn from the findings of a
large RCT of good quality, which found that after 10 years of tight glucose control there was no
significant difference in all-cause mortality (18.7% vs 17.9% p=0.44), and no significant
difference in diabetes-related death (death from M1, stroke, PV D, rena disease hyper- or
hypoglycemia and sudden death). There was areduction in myocardial infarction (RR 0.84
(95% CI 0.7-1.0), however this did not reach significance (p=0.052) (UKPDS 33). A significant
reduction in microvascular endpoints was aso found, however this was primarily dueto a
reduction of retinal photocoagulation, which, given atrial where treatment was not blinded, may
have been subject to bias. There was a significant reduction in progression of retinopathy,
however there was no difference in deterioration of visual acuity or proportion of patients who
became blind in both eyes. No significant difference in amputations, stroke, or renal failure was
detected.

Four other RCTs were small and not sufficiently powered to find significant differences in many
of the outcomes and found no significant difference in cardiovascular events. Only one study, a
multifactorial intervention trial, showed a significant reduction in blindnessin 1 eye, but no
difference in visual acuity between groups (Gaede 1999).

b. Tight Blood Pressure Control

Aggressive treatment of blood pressure was found to lead to improved outcomes over
conventional, less stringent, blood pressure goals in patients with diabetes. Earlier detection of
diabetes would therefore change the blood pressure treatment target and presumably improve
outcomes. This evidence was primarily drawn from 2 RCTs of fair quality. In atrial of patients
with hypertension, subjects were randomized to one of three diastolic blood pressure goals
(<=90, 85,0r 80) and ASA or placebo (Hansson 1998). After 5 years, there was no significant
benefit noted between the three blood pressure groups overall. However, in the patients with
diabetes there were significantly more major cardiovascular events (RR2.06 (1.24-3.44) and
higher cardiovascular mortality (RR3.0 (1.28-7.08)) in the <=90 mm Hg group compared with
the <=80 mm Hg group.
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In the UKPDS, patients with hypertension randomized to tight blood pressure control for 10
years had a significant reduction in diabetes related death (M1, sudden death, stroke, PVD and
renal failure) (RR 0.68 (95% CI 0.49-0.94), as well as a significant reduction in risk of stroke
(RR 0.56 (0.35-0.89)), any diabetes related end point 0.76 (0.62-0.92), risk of microvascular
disease (aggregate clinical endpoint), and risk of retinal photocoagulation (UKPDS 38 1998).
Two other smaller RCT’ s in diabetic patients given intensive blood pressure therapy showed a
significant reduction in all-cause mortality in one (Estacio 2002), and a reduction in stroke in the
other (Schrier 2002).

c. Treatment of Hyperlipidemia

Lipid-lowering treatment had a substantia benefit on cardiovascular outcomes and
mortality in patients with diabetes and hyperlipidemia,, regardless of low-density lipoprotein
(LDL) cholesterol level in some studies. Several randomized controlled trials of primary and
secondary cardiac prevention, using HMG-CoA reductase inhibitors (statins) and fibrates, have
shown significant reductions in cardiovascular events in patients with diabetes and
hyperlipidemia (relative risk reduction similar in both: 24-42%) treated over 5-6 years (Pyorala
1997; Koskinen 1992; Frick 1987; LIPID Study Group 1998; Downs 1998; Rubins 1999;
Haffner 1999; Pignone 2001; MRC/BHF Heart Protection study 2002; Robins 2001; Goldberg
1998). In onefair study of primary prevention, use of bezafibrate in diabetic patients with mild
hyperlipidemia reduced the incidence of myocardial infarction or ischemic changes on ECG by
69% (p=0.01) (Elkeles 1998). Although the relative risk reduction in primary prevention studies
was similar in persons with and without diabetes, the absolute risk reduction would be larger in
persons with diabetes given their baseline risk of cardiovascular disease is 2-4 times higher than

non-diabetic persons.

Patients with diabetes appear to benefit even at low levels of LDL cholesterol. Inalarge
RCT of patients with diabetes and non-diabetic patients considered at high risk for
cardiovascular events (with or without previous cardiac disease), patients treated with
simvastatin for 5 years had a significant decrease in overall mortality, primarily due to a decrease
in cardiovascular deaths (RR 0.83 (0.75-0.91)) (MRC/BHF Heart Protection Study 2002). All
patients treated with simvastatin had a similar and significant proportional reduction in CHD

10
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events including patients with diabetes and previous heart disease, as well as patients with
diabetes but no previous coronary heart disease (first major coronary event: 5.5% on simvastatin
vs 8.4% on placebo, p<0.0001)). In asubgroup analysis, anong all the 5963 patients with
diabetes, the proportional risk reduction was about 25% irrespective of sex, age, or treatment for
hypertension (MRC/BHF Heart Protection Study 2003). A similar reduction was seen even in
patients with diabetes who presented with LDL levels below 3.0 mmol/L or total cholesterol
below 5.0 mmol/L (27% reduction (13-40, p=0.0007)) (MRC/BHF Heart Protection Study
2003). Even among the 1343 diabetic patients without known occlusive arteria disease whose
pretreatment LDL cholesterol was below 3.0 mmol/L, there was a marginally significant 30%
reduction in first major vascular events in patients on simvastatin (p=0.05) (MRC/BHF Heart
Protection Study 2003). In an analysis of two secondary prevention trials, it was noted that in
patients with LDL levels below 3.2 mmol/L, only the patients with diabetes benefited from statin
therapy, whereas nondiabetic persons did not (Sacks 2002).

d. Treatment with ASA

The relative risk reduction seen in patients taking aspirin appears to be similar in patients
with diabetes and without diabetes, and appears to be related to level of CV risk. In ameta-
analysis of 145 RCT’s using antiplatelet therapy for secondary prevention, diabetic subjects had
approximately a 25% reduction in vascular events, a reduction similar to the non-diabetic
subjects (Antiplatelet 1994). In astudy of patients with hypertension, aspirin significantly
reduced cardiovascular events by 15% (p=0.03) and myocardial infarction by 36% (p=0.002),
with asimilar RR seen in patients with and without diabetes. Similar results were seen in the
Early Treatment Diabetic Retinopathy Study of patients with type 1 and type 2 diabetes, where
48% had previous CV disease. Aspirin decreased the RRfor myocardial infarction to 0.72 (0.55
0.95) over 5 years. The USPSTF summary on aspirin for the primary prevention of
cardiovascular events estimated that for 1000 patients with a 5% risk of CHD over 5 years, 6 to
20 myocardia infarctions would be prevented by aspirin use while 0 to 2 hemorrhagic strokes
and 2 to 4 major Gl bleeding events would be caused (USPSTF 2002). The net benefit of aspirin

would increase with increasing cardiovascular risk.

11
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e. Counseling for Diet, Physical Activity and Smoking Cessation

No studies were found that showed that the diagnosis of diabetes led to more effective

outcomes in patients counseled to improve their diet, increase physical activity or stop smoking.

f. Foot Care Programs

Foot care programs given to patients with long-standing diabetes can reduce the risk for
amputations (McCabe 1998; Litzelman 1993; Patout 2000) however, the risk of amputations in
newly diagnosed patients or in patients within the first 10 years after diagnosis is low (Resnick
1999). Therefore, the benefit of counseling patients in the preclinical phase is unlikely to confer

alarge benefit.

Overall USPSTF Per spective on Screening and Treatment of Type 2 Diabetes

In summary, the USPSTF review concluded that the knowledge of diabetes in patients
with hyperlidemia and hypertension would lead to changes in treatment recommendations for
blood pressure and lipid control, which in turn would reduce adverse cardiac outcomes over a 10
year horizon. This conclusion was dependent in part on the baseline level of cardiac risk of the
patient, and in certain circumstances, it was the diagnosis of DM which increased the CV risk to
alevel worthy of intervention.

Prevention of Progression from Impaired Glucose Valuesto Type 2 Diabetes

Key Question 4. What is the efficacy of lifestyle intervention for people with impaired fasting

glucose or impaired glucose tolerance (IFG/IGT) in improving health outcomes?

Impaired glucose tolerance (IGT) and impaired fasting glucose (IFG) are terms used to
describe those who have glucose values above the normal range but do not meet the criteriafor a
diabetes diagnosis. Persons with both IGT and IFG have an increased risk of future diabetes
(Unwin 2002, Edelstein 1997). Rates of progression to diabetes in persons with IGT range from
around 4 to 9% per year (Edelstein 1997), and the average risk of diabetes with either IFG or
IGT is around five times greater than those with normal glucose tolerance (Unwin 2002). These

12
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intermediate conditions are not usually associated with diabetic renal, visual or neurologic
complications, but they have been shown to increase on€e' s risk of cardiovascular disease and
mortality (DECODE 1999, Coutinho 1999, Meigs 1998, Bjornholt 1999, Balkau 1999, Saydah
2002, Khaw 2001, Barzilay 2001, Haffner 1990, McPhillips 1990, Harris 1998-1).

Because IGT and IFG are asymptomatic states, persons with these abnormalities can only
be identified through screening. There is considerable debate regarding the best screening test,
particularly since IGT requiresa 2-hour OGTT, which is more time-consuming and cumbersome
than the FPG. However, evidence suggests that the OGTT to detect IGT may be a better test to
identify persons at risk for diabetes than the FPG. Although both conditions portend similar
risks of future diabetes, persons with IGT comprise alarger high-risk group than those with IFG.
IGT affects around 12-20% of adults, whereas 7-14% of persons have IFG (DECODE 1999,
Nakagami 2002, Harris 1998-2). In addition prospective studies suggest that IGT isamore
sensitive predictor of diabetesrisk than is IFG, despite comparable specificities (Shaw 1999,
McNeely 2003). Finaly when the IFG category is compared to IGT, 90-96% of persons with
IFG have co-existing IGT, but a normal fasting glucose misses an additional 57-76% of persons
who have isolated IGT (Anand 2003, Amoah 2002, Metcalf 2000, Wahl 1998, Gimeno 1998,
Devegt 1998). Even when the fasting glucose target is reduced to 5.3 mmol/L, only 60% of
persons with IGT are detected with the FPG (Anand 2003). Therefore although the FPG may be
useful to identify persons with IFG who are at risk for diabetes, a normal test may miss up to
40% of individuals with isolated IGT who remain at risk.

The potential benefit of screening for IFG and IGT depends on the availability of
interventions to reduce diabetes outcomes. No studies have analyzed the impact of screening for
these conditions on diabetes complications. However five randomized controlled trials have
examined the effect of either intensive lifestyle or pharmacologic interventions in overweight
persons with IGT on the incidence of diabetes (Pan 1997, Tuomilehto 2001, Knowler 2002,
Chiasson 2002, Buchanan 2002), and one study also evaluated the incidence of cardiovascular
events and hypertension as secondary outcomes (Chiasson 2003). Lifestyle intervention studies
from China, Finland, and the US eval uated the benefits of programs providing regular individual
counselling sessions on dietary and exercise advice, aswell as physical activity training when
necessary (Pan 1997, Tuomilehto 2001, Knowler 2002). Programs from the two larger studies

were aimed at reducing and maintaining a 5- 7% weight loss, through dietary changes and at least

13
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20-30 minutes per day of exercise (Tuomilehto 2001, Knowler 2002). Despite a weight loss
success rate of around 40%, these interventions resulted in a 42-58% reduction in progression to
diabetes over 3-6 years.

The US study also assessed the benefit of metformin treatment in subjects with IGT, and
they found a 31% reduction in incident diabetes over 3 years, which dropped to 25% after a 1 to
2-week period off the drug (Knowler 2003). It is unclear whether the blood glucose levels would
have continued to rise if these patients were followed for a longer period. Acarbose has also
been shown to reduce diabetes incidence by 25% over 3 years in persons with IGT (Chiasson
2002). In addition, this study recently reported a 49% reduction in cardiovascular events and a
34% reduction in hypertension with acarbose treatment in IGT patients (Chiasson 2003). This
benefit was found despite the fact that 31% of the subjects taking acarbose discontinued their
treatment early (versus 19% of those on placebo), as the outcomes were analyzed on an
intention-to-treat basis. However, because of the high rate of intolerance to acarbose due to its
known gastrointestinal side effects, its use in asymptomatic persons with IGT may be limited.
Lastly, troglitazone has been shown to decrease progression to diabetes over 2 years by 55%in a
group of women with a history of gestational diabetes (Buchanan 2002). Two clinical trials
examining the effectiveness of other medications to prevent diabetesin IGT patients are
currently underway: The DREAM study with rosiglitazone and ramipril, and the NAVIGATOR
study using nateglinide and valsaran (Unwin 2002).

These trids provide good evidence that intensive lifestyle interventions, and possibly
therapy with metformin and acarbose, can reduce the progression from IGT to diabetes in the
short-term. Thereis aso fair evidence that acarbose can reduce cardiovascular outcomes and
hypertension in persons with IGT (Chiasson 2003). Regarding prevention of diabetes with
medi cation, because the primary diabetes outcomes in the acarbose and metformin studies were
evaluated while the subjects were taking the drugs (acarbose), or taken off for a very brief period
(metformin), the ability of these agents to prevent versus simply mask new diabetes is unclear.
These treatments may therefore have to be continued indefinitely to provide benefit, and the
long-term safety of these agents in asymptomatic persons without diabetes is not known.
Furthermore, the adverse effects of troglitazone and its withdrawal from the market preclude its

use.

14
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Key Question 5. What are the harms of screening or treatment?

While few studies have examined the harmful effects of screening for diabetes, in those
studies that looked at patients diagnosed through screening no decrease in quality of life has been
found (Edleman 2002). Patients who are diagnosed clinically appear to benefit from intensive
glycemic control with improved quality of life (UKPDS 37; Testa 1998 (JAMA); Testa 1998
(Diabetes Care)). No studies were found looking at the distress associated with disease labeling
or loss of insurability however, treatment appearsto be relatively safe. Treatment of
hyperglycemia with oral hypoglycemic agents or insulin may lead to hypoglycemia, although
episodes of severe hypoglycemia are infrequent (2.3% of patients on insulin and 0.6% of patients
on OHA’s in the UKPDS). ACE inhibitors and statins have low rates of serious adverse effects
(Bradford 1994; Pierce 1990).

INTERPRETATION
Canadian Task Force Interpretation of the Current Research Evidence

Although there is no direct evidence that screening for type 2 diabetes in the generd
population improves health outcomes, certain high-risk groups such as those with hyperlipidemia
and hypertension, may benefit from screening and treatment. Patients with asymptomatic
disease in the preclinical phase can be reliably diagnosed through screening. Intensive therapy
of blood pressure, and hyperlipidemia, as well as treatment with aspirin in patients with diabetes
leads to improved health outcomes. Of those patients with diabetes discovered clinicaly, the
benefits of tight glycemic control in the first 10 years were seen only in intermediate outcomes
(i.e. decrease in progression of retinopathy and nephropathy), with a nonsignificant trend for
lower MI rates. Therefore, clinical health outcomes such as death, CV events, blindness, ESRD
and amputations were not reduced by 10 years of glucose-lowering treatment. With screened
patients presumably the gain within the first 15 years would be similar or even less, given that
their level of hyperglycemiawould be milder in most cases. One would expect that the benefit

may be trandated into improved health outcomes in trials of longer duration. It is also possible
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that improved health outcomes would be demonstrated if treatment were started sooner, however

there is no evidence indicating this currently.

There is good evidence that patients with diabetes, hypertension, and/or hyperlipidemia
treated for 5 years with intensive blood pressure control, lipid lowering agents, and aspirin have
areduction in cardiovascular events and mortality. Because of the significant benefit to CV
events within 5 years of treatment, it is assumed that screened patients who would be diagnosed
on average 5-6 years earlier, would also benefit. Thisis because knowledge of their diagnosis of
diabetes would lead to tighter blood pressure control and more aggressive lipid therapy.

Thereisfair evidence that patients with diabetes (including those with previous cardiac
disease) and normal lipids benefited from statin therapy, however, this benefit is likely related to

overdl level of cardiac risk.

Although there are studies suggesting a benefit of treating persons in the pre-diabetes
stage of IGT to decrease diabetes progression and possibly cardiovascular disease, the evidence
is still inadequate to recommend screening for IFG or IGT. However, screening for diabetesin
certain contexts may nonetheless identify a number of persons with IGT. These patients should
be treated with lifestyle interventions aimed at lowering weight and increasing exercise, as it
may lower the incidence of diabetes. Furthermore, acarbose treatment can also be considered for
these patients, as it has been shown to reduce cardiovascular outcomes and hypertension. It
should be noted that the preventiontrials were all between 3 and 6 years, and it is unclear
whether the effects of lifestyle or pharmacologic interventions persist beyond that period.
Furthermore, it is still uncertain whether diabetes can truly be prevented or whether these
strategies simply delay its onset. The impact of delaying diabetes for a few years on preventing
end-organ complications would likely be small, as complication risks are low in the first 15 years
after diabetes diagnosis. The beneficial effects of lifestyle modification on cardiovascular events
in persons with IGT also remain to be demonstrated. Finally, the cost-effectiveness of screening
for IGT and offering lifestyle interventions only to those with a positive test, versus offering

these programs to al persons with diabetes risk factors, has not been examined.
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Canadian Task Force Recommendations (Table)

1. Thereisfair evidence to recommend screening adults with hypertension for type 2 diabetes

to reduce the incidence of CV events and mortality (Grade B recommendation).

2. Thereisfair evidence to recommend screening adults with hyperlipidemia for type 2 diabetes
to reduce the incidence of CV events and mortality (Grade B recommendation).

3. Thereis good evidence to recommend treatment of overweight* individuals with IGT with
lifestyle interventions to reduce the incidence of diabetes progression (Grade B

recommendation).

4. Thereisinsufficient evidence to recommend treatment of overweight* individuals with IGT
with metformin or acarbose to reduce the incidence of diabetes progression (Grade |

recommendation).

5. Thereisfair evidence to recommend treatment of overweight* individuals with IGT with

acarbose to prevent cardiovascular outcomes and hypertension (Grade B recommendation).

*Body mass index (BMI, kg/nf) > 25 or > 22in individuals of Asian descent

Clinical Considerations

In patients who do not meet the above criteria, the decision to screen for diabetes or
impaired glucose tolerance may be made on an individual basis. The decision to screen should
hinge on an estimate of patients' overall cardiovascular risk. Patients whose overall risk would
be raised by the diagnosis of diabetes to the extent that treatment would be changed, i.e. overall
CVD risk israised over 10%/year, may merit screening. Patients with other cardiac risk factors
such as smoking, which put them at increased risk for cardiovascular disease, may benefit from
screening for type 2 diabetes.

Screening involves only patients who are asymptomatic. Individuals who exhibit
symptoms or signs of diabetes, or those who have potential complications associated with
diabetes, should receive diagnostic testing.

Screening is best accomplished with a fasting glucose. The fasting glucose is more
reliable and less cumbersome than the 759 OGTT, and has similar predictive value for the
development of retinopathy as the 2 hr PG, but may miss some cases of diabetes. The diagnosis
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can be made if the fasting glucose is >=7.0 mmol/L, or the 2 hr PG is >=11.1 mmol/L (Expert
Committee for the diagnosis...2003). The test should be done on two occasions before a
diagnosis can be made. The diagnosis of impaired fasting glucose is made if the fasting glucose
is6.1-6.9 mmol/L, and the diagnosis of impaired glucose tolerance is made if the 2 hr PG is 7.8-
11.0 mmol/L following a 75g ora glucose tolerance test.

There is no information regarding the optimal screening frequency.

Recommendations of Others

Inits 2003 clinical practice guidelines the Canadian Diabetes Association recommends
screening for diabetes using a fasting plasma glucose every 3 years in those 40 years of age and
older (grade consensus) (Canadian Diabetes Association, 2003). It recommends that screening
be considered at an earlier age or be performed more frequently, or both, using a fasting glucose
or 2-hour OGTT in people with additional risk factors for diabetes (grade D, consensus).

The American Diabetes Association recommends patients, particularly those with aBMI
= 25kg/n?, should be screened at 3- year intervals beginning at age 45, using a fasting glucose.
They too suggest testing should be considered at an earlier age or be carried out more frequently
in those who are overweight if additional diabetes risk factors are present.

The USPSTF found the evidence insufficient to recommend for or against routinely
screening asymptomatic adults for type 2 diabetes, impaired glucose tolerance, or impaired
fasting glucose (Grade | recommendation). They did, however, recommend screening for type 2
diabetes in adults with hypertension or hyperlipidemia (Grade B recommendation) (USPSTF

recommendations and rationale 2003).
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Figure 1: Natural History of Type 2 Diabetes
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Table: Summary of Recommendations

M aneuver Effectiveness Level of Evidence Recommendations
<Refs>
Screening patientswith | CV eventsin patientswith high | Level I, fair The CTF concludes that

hypertension for type 2 | blood pressure: RR 2.06 (1.24 | <Harris 1998, UKPDS thereisfair evidence to
diabetes to reduce the 3.44) 38 1998, Schrier 2002, recommend screening
incidence of CV deathsin patients with high | Estacio 2002> patients with hypertension
cardiovascular (CV) blood pressure: RR 3.0 (1.28- for type 2 diabetes to reduce
eventsand CV 7.08) the incidence of CV events
mortality Decrease in Diabetes Mellitus ?{ne?:cc):r:w/ rrr]n e?]rézltlit g/n()B

(DM) related deaths: RR 0.68 '

(0.490.94)

Decrease in DM +elated

strokes: RR 0.56 (0.35-0.89)
Screening patients with | RRR 24-42% in CV events Level I, good The CTF concludes that
hyperlipidemia for type <Pyorala 1997, thereisfair evidence to

2 diabetes to reduce the
incidence of CV events

Koskinen 1992, Frick
1987, LIPID Study
Group 1998, Downs
1998, Rubins 1999,
Haffner 1999, Pignone
2001, MRC/BHF Heart
Protection study 2002,
Robins 2001, Goldberg
1998>

recommend screening
patients with hyperlipidemia
for type 2 diabetes to reduce
the incidence of CV events
(B Recommendation).

Treating overweight*
people with IGT with
lifestyle intervention to
reduce the incidence of
diabetes progression.

Decreased progression to
diabetes 42-58%

Level I, good

<Pan 1997, Tuomilehto
2001, Knowler 2002>

The CTF concludes that
there is good evidence to
recommend treatment of
IGT with lifestyle
interventionsto reduce the
incidence of diabetes
progression (B
Recommendation).

Treating overweight*
people with IGT with
acarbose or metformin
to reduce diabetes
progression.

Treating overweight*
people with IGT with
acarbose to reduce CV
events and
hypertension.

Metformin 25-31% reduction Level I, fair

in diabetes <Chiasson 2002,
Acarbose 25% reduction in Knowler 2002,
diabetes Knowler 2003>
49% reduction in CV events Level I, fair

34% reductionin hypertension | <Chiasson 2003>

The CTF concludes that
thereisinsufficient evidence
to recommend treatment of
IGT with metformin or
acarbose to reduce the
incidence of diabetes
progression (I
Recommendation).

The CTF concludes that
thereisfair evidence to
recommend treatment of
IGT with acarbose to
prevent CV events or
hypertension (B
Recommendation).

*Body mass index (BMI, kg/nf) > 25 or > 22 in individuals of Asian descent
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Appendix: Methodology of the Canadian Task Force on Preventive Health Care

Critical appraisal

The Task Force reviewed 1) the initia analytic
framework and key questions for the proposed
review; 2) the subsequent draft(s) of the complete
manuscript providing critical appraisal of the
evidence prepared by the lead authors, including
identification and double, independent critical
appraisal of key studies or recent systematic
reviews, and ratings of the quality of this
evidence using the task force's established
methodological hierarchy (sidebar); and 3) a
summary of the evidence and proposed
recommendations.

Consensus devel opment

Evidence for this topic was presented by the lead
author(s) and deliberated upon during task force
meetings in February, June, and October 2003.

Expert panelists addressed critical issues,
clarified ambiguous concepts and analyzed the

synthesis of the evidence. At the end of this

process, the specific clinical recommendations
proposed by the lead author were discussed, as
were issues related to clarification of the
recommendations for clinical application and any
gaps in evidence. The results of this process are
reflected in the description of the decision criteria
presented with the specific recommendations.
The group and lead author(s) arrived at final

decisions on recommendations unanimously.

Subsequent to the meetings, the lead authors
revised the manuscript accordingly. After final
revision, the Task Force sent the manuscript to #
experts in the field (identified by Task Force
members at the meeting). Feedback from these
experts was incorporated into a subsequent draft
of the manuscript.

Procedures to achieve adequate documentation,
consistency, comprehensiveness, objectivity and
adherence to the task force methodology were
maintained at al stages during review
development, the consensus process and beyond
to ensure uniformity and impartiality throughout.

Levelsof evidence

A. Research design rating:

| Evidence from randomized controlled trial(s)

-1 Evidence from controlled trial (s) without randomization

-2 Evidence from cohort or case-control analytic studies,
preferably from more than one centre or research group

11-3 Evidence from comparisons between times or places with or

without the intervention; dramatic results from uncontrolled
studies could beincluded here

Il Opinions of respected authorities, based on clinical

experience; descriptive studies or reports of expert
committees

B. Quality (internal validity) rating (see Harriset al., 2001):

Good A study (including meta-analyses or systematic reviews) that
meets all design- specific criteria* well.

Fair A study (including meta-analyses or systematic reviews) that
does not meet (or it is not clear that it meets) at least one
designspecific criterion* but has no known “fatal flaw”.

Poor A study (including meta-analyses or systematic reviews) that

has at least one design-specific* “fatal flaw”, or an
accumulation of lesser flaws to the extent that the results of
the study are not deemed able to inform recommendations.

*General design specific criteria are outlined in Harris et al., 2001.
Inclusion/exclusion criteria are detailed in the Methods section.

Recommendations Grades for Specific Clinical Preventive Actions

A The CTF concludes that there is good evidence to recommend
theclinical preventive action.

B The CTF concludes that there is fair evidence to recommend the
clinical preventive action.

C The CTF concludes that the existing evidence is conflicting and
does not allow making a recommendation for or against use of
the clinical preventive action, however other factors may
influence decision-making.

D The CTF concludes that there is fair evidence to recommend
against the clinical preventive action.

E The CTF concludes that there is good evidence to recommend
against the clinical preventive action.

| The CTF concludes that there is insufficient evidence (in

quantity and/or quality) to make a recommendation, however
other factors may influence decision-making.

The CTF recognizes that in many cases patient specific factors need to
be considered and discussed, such as the value the patient places on
the clinical preventive action; its possible positive and negative
outcomes; and the context and/or personal circumstances of the patient
(medical and other). In certain circumstances where the evidence is
complex, conflicting or insufficient, a more detailed discussion may be
required.
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