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Weighing The Evidence: Should Obesity Be The Primary Target of Treatment in
Type 2 Diabetes - PROS (Lingvay 1)
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The double burden of obesity (adiposopathy) and diabetes are interlinked with each other and synergistic
effect. Adiposopathy promotes two core defects leading to diabetes such as insulin resistance and (3-cell decom-
pensation. Further, diabetes leads to medication-induced weight gain; decreased activity with neuropathy; and
hypoglycemia leads to stimulation of food intake. External physical and social environment are also important
determinants of the synergistic association between adisopathy and diabetes.

As per the DPP trial, every kilogram lost reduces risk of diabetes by 16%. The DIRECT trial demonstrated that,
after 12 months, over half of individuals had achieved remission to a non-diabetic state and were no longer using
diabetes medications. Remission of type 2 diabetes is an achievable goal for primary care. The STAMPEDE trial's
five-year outcome data revealed that, among patients with type 2 diabetes with a BMI of 27-43 kg/m? bariatric
surgery combined with intensive medical therapy was more successful than intensive medical therapy alone in
lowering, or in some cases resolving, hyperglycemia. Benefits of weight loss are seen across the dysglycemic
disease continuum.

Weight loss impacts cardiovascular disease (CVD) risk markers and this was proven by the LOOK AHEAD 1 year
data where modest weight losses of 5 to <10% were associated with significant improvements in CVD risk factors
at 1 year, but larger weight losses had greater benefits. Weight loss is the holistic approach to diabetes treat-
ment. It is known to reverse the underlying metabolic abnormalities of type 2 diabetes and hence improve
glucose management; reduction of 15% or more of bodyweight can have a disease-modifying impact in patients
with type 2 diabetes, an outcome that no other glucose-lowering strategy can achieve. Furthermore, weight loss
in this population exerts benefits that extend beyond glycemic control to improve risk factors for cardiometabol-
ic disease such as obstructive sleep apnea, non-alcoholic steatohepatitis, hyperlipidemia, hypertension, coro-
nary artery disease, and quality of life. The weight loss >10% is disease modifying as it leads to diabetes remis-
sion if diabetes is of short duration and good beta-cell reserve; improvement in diabetes control in most
patients; and prevention of micro/macrovascular complications.
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Weighing The Evidence: Should Obesity Be The Primary Target of Treatment in
Type 2 Diabetes - PROS (Lingvay I)

_concLusion/g

The benefit of weight loss extends beyond glycemic management to benefit all adisopathy-related
conditions. New pharmacotherapies are demonstrating sustained weight loss of >10% and even >20%
in larger proportion of patients.
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Weighing The Evidence: Should Obesity Be The Primary Target of Treatment in
Type 2 Diabetes - CONS (Mechanick J)
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Glucose control should be the primary target of
treatment in type 2 diabetes. The primary

The cons of whether obesity should be the primary target of treatment in type 2 diabetes is based on causal
argument such as:

= Driver based chronic diseases models of adiposity, dysglycemia and cardiometabolic risk.

= Adiposity and dysglycemia along with other cardiometabolic risk factors are key mechanistic drivers for
cardiovascular disease. The number one cause of mortality worldwide.

= Therefore, in addition to weight control, glucose control is a primary target of comprehensive care in type 2
diabetes (stage 3 dysglycemic based chronic disease) to migrate/prevent diabetes complication, especially
cardiovascular disease.

While evaluating the primary target for type 2 diabetes whether it is obesity or hyperglycemia, Mechanick
suggested severe hyperglycemia, mild obesity, and higher risk of hyperglycemia-related complications as
primary target. The rationale for risk reduction of complications depends on the dominant driver using the ABC-
D/DNCD/CMBCD models (hyperglycemia vs. adiposity). The refined proposal that “hyperglycemia” should be
prioritized over “obesity” in patients with DBCD stage 3 or 4, severe hyperglycemia, ABCD stage 1 >2>3, and
CMBCD stage 4>3>2>1. Mechanick, presented several counter arguments that obesity should be the primary
target of treatment in type 2 diabetes which is predicated on theory and evidence that excess adiposity in the
earlier event than type 2 diabetes driving CVD. Some of the flaws include: obesity is stage 3/4 adiposity based
chronic disease(ABCD) and is currently defined and managed according to body mass index not based on lower
amounts( overweight, ectopic/visceral fat, or adipokine signature; obesity exerts adverse metabolic effects
through insulin resistance which generally leads to the beta comprehensive care and not just obesity care; not
all patients with type 2 diabetes have obesity or even abnormal adiposity; obesity and hyperglycemic are not
mutually exclusive clinical targets for cardiometabolic preventive primary targets the claim that obesity the
primary target to the exclusion of other primary targets is flawed; the absolute superiority of weight control over
the glucose control in type 2 diabetes care is not established for example aspects of glucose control are more
effective than weight control in some studies. Considering all these flaws, the absolute nature of the counter
argument is flawed and should be rejected. Management of type 2 diabetes is interpreted within the larger
cardiometabolic-based chronic disease model where preventive care plans are tailored according to the stage,
metabolic driver, social determinants, and other clinical priorities.
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Weighing The Evidence: Should Obesity Be The Primary Target of Treatment in
Type 2 Diabetes - CONS (Mechanick J)

Primary targets can be addressed concurrently and not necessarily sequentially (obesity and glucose control are
not mutually conclusive). Future discussions should center on codifying risks, attributing priorities based on
relevant outcomes, and designing evidence-based strategies to optimize these outcomes all within a compre-
hensive preventive care plan.

SCELEIETLY

3-D cardiometabolic based chronic disease model concede that obesity is a primary target in patients
with type 2 diabetes. However, in current practice, glucose control is actually the primary target in
some patients with DBCD stage 2-4.
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The Impact of Time In Range and Glycemic Variability on Microvascular,
Macrovascular, and Quality of Life Outcomes (Beck R)
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Beck opened the session by addressing whether time in range (TIR) is strongly associated with vascular diabetes
complications. TIR is strongly associated with HbAlc particulary after adjusting for the effect of nonglycemic
factors such as red blood cell lifespan on HbAlc.

Beck et al conducted a study which evaluated the association of time in range (TIR) of 70-180 mg/dL (3.9-10
mmol/L) with the development or progression of retinopathy and development of microalbuminuria using the
Diabetes Control and Complications Trial (DCCT) data set in order to validate the use of TIR as an outcome mea-
sure for clinical trials. Based on these findings, a persuasive case can be made that TIR is substantially linked
with the risk of microvascular problems and should be used as a clinical trial end point. Although HbA1lc is still
a useful outcome metric in clinical trials, TIR and other glycemic metrics, particularly when evaluated with
continuous glucose monitoring (CGM), provide value as outcome measures in many studies.

In another study conducted by Lu et al, TIR as assessed by CGM was associated with diabetic retinopathy (DR) in
type 2 diabetes. The prevalence of DR on the basis of severity decreased with ascending TIR quartiles, and the
severity of DR was inversely correlated with TIR quartiles. Yet another study conducted by Yoo et al, demonstrated
that the prevalence of albuminuria was lower in subjects who achieved the target of TIR 70-180 mg/dL, time
above range (TAR) >180 mg/dL, and TAR >250 mg/dL, as recommended by international consensus.

TIRis also associated with carotid intima-media thickness (CIMT) in type 2 diabets . Compared with patients with
normal CIMT, those with abnormal CIMT had significantly lower TIR. TIR is also associated with all-cause and
cardiovascular mortality. Other studies evaluting the metrics of glycemic variability such as coefficient of varia-
tion (CV) found that they are not linked to chronic microvascular or macrovascular complications neither albu-
minuria. Beck highighted that higher TIR is associated with higher ratings on all positive mood elements and
lower ratings on all negative mood elements. Less time >300 mg/dL also contributed to better mood but not
significantly in model adjusting for TIR.
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TIR is associated with microvascular, cardiovascular disease, mortality. TIR is influential on quality of
life and higher TIR is associated with more positive mood in people with T1D.
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NAFLD in Diabetes—An Overlooked Complication? Diagnosis and
Emerging Therapies

SGLT2-Inhibitors for Treatment of NAFLD (Mohammad Kuchay)

How Does SGLT2-Inhibition Reduce Liver Fat?
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Around 70% of type 2 diabetics have nonalcoholic fatty liver disease (NAFLD). Usually hepatic steatosis, a pre
disease condition is not associated with adverse clinical outcomes.

= However a significant number of Type 2 diabetic patients with Hepatic Steatosis progress to NASH-fibrosis
which increases the risk & complications of Cirrhosis & mortality. NASH is also related with CVD & CKD.
= An Endocrinologist should look at how to prevent NASH fibrosis in patients with coexisting type to diabetes.

In animals SGLT2 inhibitors have shown to prevent development of Hepatic Steatosis, inflammation, fibrosis &
hepatocellular carcinoma. Dr Mohammad Kuchay discussed in detail evidence that supports the role of
SGLT2-Inhibitors for Treatment of NAFLD.

In a large population based study conducted by Dr Pradhan (in Canada) in diabetes patients, 41184 users of
SGLT-2is inhibitors & 148421 users of DPP-4is were identified. A total of 1507 NAFLD events occurred during 1.1
year followup. A lower incidence of NAFLD was observed in the SGLT-2i vs DPP-4is users. There was 36% risk
reduction of NAFLD with SGLT-2i. SGLT-2i also decreased the risk of transaminase elevation.

Several studies were discussed by the speaker to reiterate the same. Empagliflozin reduced liver fat by 4% &
alanine transaminase levels. In another study Dapagliflozin plain & in combination with Omega 3 fatty acids
reduced liver fat by 3% & plain DAPA reduced AST, ALT, GGT, CK 18-M65. Canagliflozin reduced fat in NAFLD group
by 3.1 % & improved hepatic insulin sensitivity. No change in tissue specific insulin sensitivity was observed with
the SGLT-2i.

So the conclusion from these studies was that SGLT-2 inhibitors reduced liver fat, improved liver enzymes,
reduced several inflammatory & fibrotic markers. SGLT-2 inhibitors have no appreciable effect on tissue insulin
sensitivity, especially skeletal muscle & adipose tissue.

From the makers of:

§: Tazlloc-CT

Telmisartan 40/80 mg + Chlorthalidone 12.5 mg



\._______________4 DAY 2

20 | ®
= 1AdZ1\0)C
Telmisartan 20/40/80 mg

/4" June 2022

NAFLD in Diabetes—An Overlooked Complication? Diagnosis and
Emerging Therapies

SGLT2-Inhibitors for Treatment of NAFLD (Mohammad Kuchay)

Another interesting 72 weeks study conducted in Japan showed excellent results of SGLT-2 inhibitors in preven-
tion & treatment of NASH

The mechanism of reduction of liver fat SGLT-2 inhibitors was discussed in detail . One of the important mecha-
nisms discussed by which liver fat is reduced is- SGLT2 inhibitors increase hypothalamic insulin responsiveness
which decreases the sympathetic tone & increase the parasympathetic tone via vagal nerve, thus directly reduces
liver fat.

_ConcLusion /4

Several studies already having proven the role of SGLT2 inhibitors in NASH & with encouraging results
from other ongoing studies, SGLT2 inhibitors seem to be a promising option for prevention & treatment
of NAFLD.
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NAFLD in Diabetes—An Overlooked Complication? Diagnosis and
Emerging Therapiess

Emerging Therapies for NAFLD—What’s in the Pipeline? (J Horton)

Ongoing Clinical Trials for NAFLD
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The real underlying problem in fatty liver disease appears to be insulin resistance & so it is likely that in future
fatty liver disease patients would be seen by endocrinologists instead of a gastroenterologist or hepatologist.

® One does not have to be fat to have fatty liver as insulin resistance plays a key role in development of fatty
liver.

= Anything that improves insulin resistance will have a positive impact on fatty lever disease.

= There are 3 sites of intervention in a NAFLD patient according to the stages of development of fatty liver.

Dr J Horton discussed the various drugs in pipeline for treatment of NAFLD. The sites of intervention to treat fatty
liver are Steatosis (Metabolic), Steatohepatitis (anti-inflammatory/ cell death) & Cirrhosis (Anti-fibrotic).

If one envisions drugs to attack the 3 stages - First stage of NAFLD is presence of excess fat for the disease to prog-
ress. The speaker said that it’s not the triglycerides but a metabolic process that probably results in fatty liver &
that genetic factors may also play a key role. Ametabolic drug that could prevent development of fat would have
a positive impact in first stage. For the second stage drugs that blocks information & prevents cell death could be
developed. For third stage antifibrotic drugs to prevent cirrhosis could be appropriate.

A lot of drugs developed in past for the 3 stages have failed in clinical trials for NAFLD & lead to disappointment
in the industry. An emerging concept is to use a combination of drugs to address multiple problems simultane-
ously. Ongoing trials for NAFLD are being conducted with Insulin Sensitizers (they reduce weight loss & reduce
insulin resistance) & Tri-glyceride (TG) lowering agents (they attack TG in liver, will not affect insulin resistance).
Weight loss is effective in NAFLD because it improves insulin sensitivity. 5% (or even better 8-10%) weight loss
improves steatosis & fibrosis.

From the makers of:

Tazl@c-CT

Telmisartan 40/80 mg + Chlorthalidone 12.5 mg

2 Tazl@c*- Beta

Telmisartan 40mg + Metoprolol Succinate 25mg/50mg




\._______________4 DAY 2

20 | ®
= 1AdZ1\0)C
Telmisartan 20/40/80 mg

/4" June 2022

NAFLD in Diabetes—An Overlooked Complication? Diagnosis and
Emerging Therapiess

Emerging Therapies for NAFLD—What’s in the Pipeline? (J Horton)

Semaglutide, a new drug has shown promising results in resolution of NASH with no worsening fibrosis. In
another study Tirzepatide once weekly reduced body weight & the results compared with Semaglutide. Drugs
that attack TG in liver or prevent formation of TG are being developed & are under clinical trials (the ACC inhibi-
tors - Clesacostat & Firsocostat). In a study, ACC inhibitors & DGAT2 inhibitors combination has shown to improve
hepatic steatosis, better than individual drugs.

SCELTENEELY

The exact cause of NAFLD is yet not known. A lot of drugs are under development for a more targeted
action. Also future drugs are likely to focus on identifying genes that could be responsible for a disease
for specific action.
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Diabetes Management at the Time of Renal Transplantation (Griff M)

Diabetes is one of the major complications involved in post-renal transplantation which is a major risk factor for
morbidity or mortality. As the first line of treatment, insulin has been studied significantly but the previous
investigations did not involve insulin infusion to treat the patients that will be undergoing kidney transplants
with a history of diabetes.

The research’s goal was to check the blood glucose level and evaluate the effect of intravenous insulin infusion
(IVl) compared to subcutaneous injection (SCI) in diabetic patients undergoing kidney transplants. This was
backdated data (1st January - 31st December 2019) from a tertiary source with total patients of 292 undergoing
kidney transplantation. About 34.6% (101/292) were diagnosed with diabetes. Out of those, 60.4% (62/101) had
pre-treatment with insulin, 10.9% (11/101) were on non-insulin and 4.9% (5/101) were both medicine users.
23.8% (24 patients) were not taking any medications. A total of 64.4% (65) patients with diabetes received IVl and
others received SCI.

The clinical outcomes demonstrated no significant difference between IVl and SCI group in glucose status on a
postoperative day (POD) 0 to POD 3 (164.5 VS 165.3mg/dl, p=0.91). However, there was significant difference
observed in ICU admissions, dialysis and readmission within 30 days of transplantation between both the
groups. About 10.8% (7 patients), 21.5% (14 patients) and 26.6% (17 patients) of IVI group were reported to be
admitted in ICU, dialysis and readmission within 30 days of transplantation respectively. Whereas, for SCI group
22.5% (8 patients), 33.3% (5 patients) and 33.3% (12 patients) were reported to be admitted in the rates of ICU,
dialysis and readmission within 30 days of post-transplantation respectively. The difference between IVI vs SCI
in ICU admission was of 0.42, 95% ClI: 0.14-1.28; in dialysis cases during hospitalization was 1.7,95% CI 0.56-5.19;
and for readmission within 30 days was 0.53, 95% Cl 0.22-1.27.

_ConcLusion/§

The study states that the rate of hospitalization, dialysis and readmission were less in IVl group compared
to SCI. But there was no significant difference in glycaemic status between the groups due to the limited
sample size.
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Natural History of Type 2 Diabetes in South Asian: Arrow of Time (Kondal D)

As per the epidemiological studies, most of the South Asian populations have genetic make-up as such that
they are prone to have high risk of Type 2 diabetes (T2D). But there is no study that investigates the disease
progression.

The current investigation was conducted on 2714 adults with prospective Cardiometabolic risk reduction study
in Chennai site. The assessment parameters were the transition from normal glucose tolerance (NGT) to diabetic
condition through 75g Oral glucose tolerance test (75g OGTT) and HbAlc test annually till five years through
Markov model.

Reports stated prevalence of 16.9% and 7.3% of impaired fasting glucose (iiFG) and impaired glucose tolerance
(IGT), respectively. The overall progression rate from NGT to iiFG was 36.3 per 1000 person-year (PYR) [95% Cl:
32.5, 40.5] and from NGT to IGT were 27.4 per 1000 PYR [95% CI: 24.1, 31.1]. The progression rate from iiFG to
diabetes was 47.3 per 1000 PYR [95% Cl: 40.4, 55.4] and from IGT to diabetes was 77.1 per 1000 PYR [95% Cl: 65.1,
91.3]. The annual probability of conversion from NGT to iiFG was 4.5% and from iiFG to diabetes was 12.7%. The
annual probability of conversion of NGT to IGT was 3.8% and from IGT to diabetes was 18.1%. TUs the mean
sojourn time of NGT, iiFG and IGT were determined to be 20.5, 7.4, and 5 years respectively.

ICELEIRELY

The study demonstrated that once prediabetes sets in, South Asians develop diabetes quickly, leaving only
5-7.4 years to employ proven preventative measures. To avoid prediabetes in the first place, innovative
prevention initiatives in normoglycemic adults may be required.
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Risk Factor Control and Risk of Hospitalization for Heart Failure in Diabetic
Patients (Htoo P)
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Ischemic heart disease (IHD) and diabetes are both significant risk factors for heart failure hospitalisation. In
diabetic individuals with and without IHD, the relationship between the degree of risk-factor control and the risk
of heart failure was studied.

Atotal of 20,904 diabetic patients were enrolled in the study, and they were matched with 82,582 controls based on
age, gender, presence of IHD, and assessment centre. Three risk variables were assessed: glycated haemoglobin of
53 mol/mol, blood pressure of 140/90 mm/Hg, and non-HDL cholesterol of 130 mg/dl. There were 1,139 incident
heart failure hospitalizations documented over an average of 8.7 years of follow-up. In diabetes patients without
IHD, a higher level of risk-factor control was related with a lower incidence of heart failure, but not in diabetic
patients with IHD (P-interaction=0.008).

Furthermore, when all three risk variables were under control in diabetic patients without IHD, the diabetes-
related increased risk of heart failure was reduced compared to non-diabetic controls; the hazard ratio for
heart failure was 1.10 (95 percent Cl, 0.85- 1.49).

_CONcLusion /4

To conclude, these findings emphasize the need of early intervention in preventing heart failure by reducing
cardiovascular risk factors, particularly before the beginning of IHD.
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