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ADA Standards of Care 2022 Spotlight—Prevention or Delay of
Type 2 Diabetes and Associated Comorbidities

Individualizing Care Goals for Adults at High Risk of Type 2 Diabetes (Aroda V)
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While individualizing care goals for adults at high risk of type 2 diabetes, it is critical to address the following:

1. Understand the population: In whom we are aiming to prevent or delay type 2 diabetes and associated
comorbidities?

2. What are the patient-centered goals for this patient population?

As per the Diabetes Prevention Program (DPP) Eligibility Criteria, individuals with the following criteria’s should
be considered for prevention of diabetes: age = 25 years; high-risk individuals [impaired glucose tolerance
140-199 mg/d|, fasting glucose 95-125 mg/dl, body mass index = 24 kg/m’(Asians = 22 kg/m’); representation of
high-risk racial/ethnic groups. In the DPP research group patients undergoing lifestyle modifications showed
71% reduction in incidence of diabetes.

The ADA 2022 updated guidelines recommends that individuals with pre-diabetes should be monitored annually
for development of diabetes. They also recommend that adults with overweight/obesity at high risk of type 2
diabetes, as typified by the DPP should be subjected to an intensive lifestyle behavior to achieve and maintain
7% loss of body weight and increase moderate-intensity physical activity to at least 150 min/week.

Addressing the patient-centered goals for high-risk populations, Dr. Aroda highlighted that in the DPP/ Diabetes
Prevention Program Outcomes Study (DPPOS)- 15-year follow up study, approximately 50% of the DPP partici-
pants did not develop diabetes. It was observed that for every kilogram of weight reduction, there was 16%
reduction in risk, adjusted for changes in diet and activity. Therefore, it becomes crucial to adopt interventions
to reduce diabetes risk, which principally target weight reduction. In the DPP Outcomes Study, participants who
did not develop diabetes during DPP/DPPOS had a statistically significant 28% lower aggregate microvascular
disease prevalence than those who did develop diabetes.
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A study by Perrault et al. aimed to quantify and predict diabetes risk reduction during the DPPOS among those
who returned to normal glucose regulation. It was observed that lower glycemic exposure over time lead to
lower aggregate microvascular disease, nephropathy, and retinopathy. The Diabetes and Aging Study also
demonstrated similar findings where mean HbA1c levels 6.5% were associated with lower risk of microvascular
events, macrovascular events, and mortality.

SCELTENEELY

While addressing to patient-centered care goals it is imperative to pay attention to cardiovascular risk and
associated comorbidities, initiate a weight loss program and minimize the progression of hyperglycemia.
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Behaviour Change Interventions Overview and Discussion (Benson G)
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This session emphasizes on the lifestyle behavior change program which are based on patient preference,
certified technology-assisted diabetes prevention programs might be effective in preventing type 2 diabetes
should be considered. A variety of eating patterns can be considered for the prevention and management of
diabetes such as inclusion of Mediterranean style diet, low carbohydrate, plant-based diet, and DASH eating
pattern.

The Mediterranean-style diet emphasizes plant-based food (vegetables, beans, nuts and seeds, fruits, whole
intact grains), fish and other seafood, olive oil, some dairy, and eggs. This has proven to be beneficial in
reduced risk of diabetes, HbAlc reduction, weight loss, lowered triglycerides and reduced risk of major cardio-
vascular events.

The vegetarian diet comprises only plant-based eating and is completely devoid of flesh foods but includes
eggs and dairy products or vegan diet, which is devoid of all animal-derived products. This has proven to be
beneficial in reduced risk of diabetes, HbAlc reduction, weight loss, lowered LDL-C and non-HDL-C.

The low-fat diet emphasizes vegetables, fruits, starches, grains, starchy vegetables, lean proteins, and low-fat
dairy. The total fat intake should be <30% and saturated fat < 10% of calories. This has proven to be beneficial
in reduced risk of diabetes and weight loss.

The low-carbohydrate diet emphasizes animal/plant proteins, vegetables low in carbohydrate, and fat from
animal foods, oils, avocado; avoiding starchy and sugary foods. The total carb should comprise 26-45% of
calories. This has proven to be beneficial in HbAlc reduction, weight loss, lowered blood pressure, increased
HDL-C and lowered triglycerides.

The very low-carbohydrate diet is similar to low-carbohydrate diet but further limits carbohydrate containing
foods to 20-50 g per day. This has proven to be beneficial in HbAlc reduction, weight loss, lowered blood
pressure, increased HDL-C and lowered triglycerides.
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The DASH diet emphasizes vegetables, fruits, whole grains, lower fat dairy; limiting saturated fat, added sugars
and sodium. This has proven to be beneficial in reduced risk of diabetes and weight loss, and lowered blood
pressure.

Benson also added that 150 minutes per week of physical activity at moderate intensity should be followed.
Resistance training may add benefit and breaking up prolonged sedentary time is crucial.

SCELTEEELY

The goals of nutrition therapy should emphasize high quality whole foods; optimize nutrition to reach
weight, blood pressure and cholesterol goals; maintain the pleasure of eating and providing practical tools
for easy implantation of dietary patterns.
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Pharmacotherapy Review and Updates (Kahan S)
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Kahan opened the session by underlining that no pharmacologic agents are approved specifically for diabetes
prevention. Pharmacologic agents have been shown to decrease the incidence of diabetes to various degrees
in those with pre-diabetes. The US FDA specifically for diabetes prevention approves none of the pharmaco-
logic agents. Metformin has the strongest evidence base and demonstrated long-term safety as pharmacologic
therapy for diabetes prevention.

In the DPP research group, intensive lifestyle intervention versus metformin lead to 31% reduction in diabetes
incidence. In the 15-year follow-up of DPPOS, intensive lifestyle intervention versus metformin lead to 18%
reduction in diabetes incidence.

The subgroups benefitting most from Metformin in the DPP/DPPOS study included younger age, higher BMI (>35
kg/m?), higher baseline fasting glucose >110 mg/dl or HbAlc >6%; history of gestational diabetes. Metformin
therapy for prevention of type 2 diabetes should be considered in adults with prediabetes as typified by the DPP,
especially those aged 25-59 years with BMI (>35 kg/m?), higher baseline fasting glucose >110 mg/dl or HbAlc >6%
and in women with prior gestational diabetes mellitus. Other medications with posssible benefit include
alpha-glucosidase inhibitors, thiazolidinediones, testosterone, insulin, valsartan, and obesity pharmacotherapy.
Several studies have demonstrated the effects of weight loss on prevetion of diabetes.

m SEQUEL study demonstrated 79% reduction in incidence of diabetes with phentermine/ topiramate
SCALE study demonstrated 72% reduction in incidence of diabetes with liraglutide

XENDOS study demonstrated 45% reduction in incidence of diabetes with orlistat

DPP study demonstrated 31% reduction in incidence of diabetes with metformin

_ConcLusion /g

Among the drugs used for type 2 diabetes, metformin has the strongest evidence base for prevention of

diabetes.
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Not So Sweet Low Calorie Sweeteners, Obesity & Metabolic Health

Low-Calorie Sweetener Consumption, Weight and Metabolic Health—What we
Know -and Don’t (Dr. Michelle Daag)

CONTROVERSIES
~

Current study speaks of the various controversies around use of low calorie sweeteners.

Sugar consumption has increased greatly & so has the sugar substitutes market. The growth in the sugar sub-
stitutes market is due to its growing applications across food & beverage industry & also because of increase in
preferences of consumers towards low calorie, low fat, sugar free foods. The market is expected to grow to 20.6
billion dollars by 2025.

Both children & adults have increased the consumption of low calories sweeteners (LCS) as they claim to offer
weight loss, are considered part of a healthy diet, have no sugars, are used in diabetes management & prevent
tooth decay.

However there are a lot of controversies around use of low calorie sweeteners such as change in taste preferences,
increased insulin, increased adipogenesis, altered gut microbiome & faster glucose absorption that increase risk
of cardiometabolic diseases.

The various low calorie sweeteners are different in structure & are hence metabolized differently in the body. Few
like saccharin are not metabolised, so they are either absorbed partly & excreted partially in faeces. Others like
aspartame are metabolised, utilized for protein synthesis in the body & partly excreted in urine.

They also affect satiety & thus the body weight. LCS do not show any conclusive evidence on their positive effect
in type 2 diabetes risk. Also they do not show any effect on glucose homeostasis on their consumption.
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_CONcLusion /4

Majority of clinical studies report no effects or beneficial effects of LCS on body weight & glycaemic control.
The studies that have been conducted are of limited duration. The studies investigating the underlying
physiological effects on body weight control & metabolic health are scarce & warranted. Also its effects on
microbiota alterations & its related pathways need to be investigated. The extrapolation of metabolic
effects of a single LCS to all LCS is not appropriate as one size does not fit all.
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Mitigating ASCVD Risk in Diabetes— Update

What’s the Role pf Revascularization in Patients with Diabetes and Chronic
Coronary Disease? Insights from ISCHEMIA and ISCHEMIA-CKD (Bangalore S)

Extension of Survival with 3-vessel Disease with Revascularization

1980s to Present

2020 (ISCHEMIA: Invasive vs, Conservative

No heterogeneity of treatment effect based on number of diseased
vessels for the primary endpoin

The ISCHEMIA trial was the largest treatment strategy trial of silent ischemic heart disease (SIHD). 5129 patients
were randomized to invasive versus conservative strategy. The trial enrolled high-risk subset patients such as
those with 54% severe ischemia; 75% with multivessel CAD; 47% with proximal LAD disease. With the invasive
strategy, 80% were revascularized and with conservative strategy, 23% were revascularized.

In a study by Newmann et al, it was observed that despite higher risk for death or MI, chronic coronary disease
patients with diabetes did not derive incremental benefit from routine invasive management compared with
initial medical therapy alone.

In contemporary revascularization vs. medicine SIHD trials such as COURAGE, BARI 2D, FAME 2 trial there was no
difference in mortality rates. The ISCHEMIA and ISCHEMIA-CKD trials also reported no difference in mortality.

The revascularization can be utilized to improve survival in high-risk subgroups such as left main disease, LV
dysfunction, 3-vessel disease, proximal LAD disease, extensive ischemia, and diabetes. In the ISCHEMIA research
group, it was observed that among patients with stable coronary disease and moderate or severe ischemia an
initial invasive strategy, as compared with an initial conservative strategy, reduced the risk of ischemic cardio-
vascular events or death from any cause over a median of 3.2 years.

ICELTEIEELY

Revascularization in diabetes with chronic coronary disease lead to = 35% reduction in all-cause/CV
mortality in the STITCH trial; >35-50% reduction in primary composite and CV death or Ml in the ISCH-
EMIA trial.
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Effects of Time-Restricted Eating vs. Low-Carbohydrate Diet on Mean Glucose
in Type 2 Diabetes Patients (Dr. Alexander Carbonel)

Time restricted eating (TRE) and Low Carbohydrate Diets (LCD) have become popular dietary patterns with
potential metabolic benefits for T2DM patients. An interesting finding was presented by Dr Alexander Carbonel,
at the American Diabetes Association’s 82nd virtual Scientific Session held at New Orleans on June 3rd, to evalu-
ate TRE versus LCD in individuals with T2DM.

After completion of a 72 hour medically supervised induction fast, participants were randomized to TRE ie.
8-hour daily feeding period or a Low Carbohydrate Diets ie. <45 grams total per day for 4 weeks. Blood glucose
was captured by FreeStyle Libre pro continuous glucose monitors (CGM). GMI (Glucose Management Indicator)
at 1 month post fast was compared to A1C values measured within 6 months prior to treatment.

A total of 24 participants (mean age = 53.9, range 35-72) completed the protocol. GMI was reduced from 8.99% to
7.30% in TRE and 7.99% to 6.77% in LCD. Reductions in GMI range were greater in the first 2 weeks compared to
last 2 weeks.

Hypoglycemia was numerically less common in the TRE group compared to the LCD group. Glucose variability
was similar in TRE (28.6%) and LCD (28.2%). There were no serious adverse events experienced in either group &
both diets were considered realistic nutritional therapies by participants.

SCELEIRTLY

It was concluded that both TRE and LCD supplemented by a medically supervised induction fast are
efficacious and safe nutritional therapies to improve blood glucose in patients with T2DM. The partici-
pants will be followed for 12 months to analyze long-term effects.
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Effects of Vitamin D Supplementation by Race and Weight Status on Serum
Vitamin D Measures and Diabetes Risk in the D2d Study (Montogmery R)

In people with prediabetes, a higher blood 25(0H)D level is linked to a decreased risk of type 2 diabetes (T2D).
The amount of 25(0OH)D in your blood varies depending on your skin colour and weight. It's unclear whether
blood 25(0H)D levels have a similar effect on T2D risk in people of colour or higher weight.

The vitamin D and type 2 diabetes (D2d) study is a 2.5-year randomised clinical trial in which people with
high-risk prediabetes and obesity were randomised to vitamin D3 4000 IU daily vs. placebo and observed for the
primary endpoint of T2D. Among race-weight groups, we compared baseline and intra-trial (mean attained)
serum 25(OH)D.

Of 2362 D2d participants with self-reported race, Black (n =616) and White (n = 1616) participants were included
in analyses. In both races, baseline blood 25(0OH)D was lower in Black (24.2 ng/mL 10.9) compared to White (29.6
ng/mL 9.5) participants (P<0.001). It was also lower in those with higher vs. lower BMI. Intra-trial serum 25(0OH)D
was lower in Black participants (P<0.001) overall and those with higher baseline BMI. T2D risk was significantly
reduced in both Black and White subjects with intra-trial serum 25(0OH)D 40 ng/mL [HR (95 %Cl)]; White: 0.42
(0.30,0.60); Black: 0.51 (0.29, 0.92); There was no significant interaction between race and BMI. Participants with
a baseline BMI of less than 40 kg/m? and intra-trial serum 25(OH)D levels of less than 40 ng/mL had significantly
lower odds of T2D, but not those with a BMI> 40 kg/m? with no significant BMI*race interaction.

_ConcLusion /4

To conclude, in both Black and White D2d participants, a mean serum 25(OH)D level of less than 40
ng/mL was associated with a considerably lower risk of T2D, but only in those with a BMI of less than 40
kg/m 2. T2D preventive efforts in patients with high-risk prediabetes could be optimised by aiming for a
serum 25(OH)D level of less than 40 ng/mL.
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