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Quality of Life and Pain in DPN—How Can We Improve It? (Vileikyte L)

Are there Different Predictors of Analgesic Response

between Anticonvuisants and Antidepressants?
Resuits Conflicting

= Popst-hoc analysis of a 6-maonth, observational study, painful DPN treatment

= Better treatment responses with duloxetine vs. anticonvulsanis
observed in patients with depression and with pain interference
Ziegler ot al, JDC, 2014

* The COMBO-DN study, a multinational RCT; painful DPN; 8wk-monotherapy
with duloxetine or pregabalin

= 1 pain reduction in duloxetine-treated patients with no mood symptoms

Marchefbni af al 2016

Vileikyte began the session by outlining the objectives, which included assessing the impact of painful diabetic peripheral neu-
ropathy (DPN) on quality of life (QoL) and the importance of psychological therapy for those suffering from DPN. Psychosocial
care for people with diabetes: A position statement of the American Diabetes association states that chronic pain from neuropa-
thy is associated with prevalent psychosocial distress, depression, and sleep disturbance. Care providers should routinely mon-
itor for chronic pain associated with diabetes complications and its impact on quality of life. Appropriate pain management
therapies, including referral to a mental health provider for pain self-management strategies, should be provided. Diabetic Neu-
ropathy: A Position Statement by the American Diabetes Association states to consider treatment with duloxetine, pregabalin,
and gabapentin to improve quality of life in patients with neuropathic pain. Further, they also emphasize on assement of effects
of distal symmetric polyneuropathy on quality of life to improve adherence and response to neuropathic pain treatment.

Pain is an independent factor to mental distress and is linked to increasing disability and lower quality of life due to a perceived
drop in physical activity. The ability to accept, adapt, and balance life demands, commit to value-based behaviors, and contrib-
ute to a decrease in functional impairment and depression is referred to as psychological flexibility. While discussing the differ-
ent predictors of analgesic response between anticonvulsants and antidepressants, Vileikyte said that the results are conflict-
ing. In a study by Ziegler et al. better treatment response with duloxetine versus anticonvulsants was observed in patients with
depression and with increased pain interference. On the other hand, in a study by Marchettini et al. an increase in pain reduc-
tion was seen in duloxetine-treated patients with no mood symptoms.

A study by Otis et al, which evaluated cognitive behavioral therapy (CBT) approach for painful DPN reported that CBT group had
decreases in pain/severity/interference but not depression. Another trial conducted by Nathan et al, reported significant reduc-
tion in pain interference, pain intensity, pain catastrophizing, depression, perceived stress, and better QoL in patients with pain-
ful DPN treated with mindfulness-based stress reduction. Lastly, Vileikyte concluded the session by stressing on future direc-
tions, which involves establishing role of secondary parameters such as quality of sleep and mood in guiding pharmacotherapy
for painful DPN. The utility of psychological constructs such as pain catastrophizing, specific fears and pain flexibility also
deserves further investigation. There is also a need of adequately powered, high quality trials to establish the effectiveness of
psychological therapies.

_ConcLusion /4

Psychological therapies such as cognitive behavioral therapy, mindfulness-stress reduction, & acceptance & commitment
therapy are recommended therapeutic techniques for painful DPN.
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Long-Term Consequences of Diabetic Foot Infection: The Atherosclerosis
Risk in Communities (ARIC) Study (Fang M)

Fig 1a: Five-year cumulative incidence of major clinical outcomes
following incident DFI
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Fig 1b: Hazard ratios (95% Cls) for the association between incident DFI
and subsequent risk of major clinical outcomes
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Foot infections are a common complication of type 2 diabetes. The clinical consequences of diabetic foot infection (DFI) in the
general population, on the other hand, are still little understood.

In the ARIC trial (visit 4: 1996-1998), we conducted a prospective cohort analysis of 1,451 diabetic individuals (mean age, 63
years [SD: 5.6]; 33%black; 47% female). Kaplan-Meier analyses to estimate the 5-year cumulative incidence of nontraumatic
lower-extremity amputation (NLEA), major fall, cardiovascular disease (CVD) [coronary heart disease, stroke, or heart failure],
and death following incident DFl was used. the association between incident DFI (modelled as a time-varying exposure) and the
subsequent risk of clinical outcomes was evaluated with Cox models.

There were 328 incident DFls, 72 NLEAs, 502 significant falls, 748 CVD events, and 915 fatalities over the course of the study
(1996-1998). The five-year cumulative incidence of significant clinical outcomes after incident DFI ranged from 14.7% (NLEA) to
38.6% (death). Incident DFI was significantly associated with all clinical outcomes after multivariable adjustment

_CONCLUSION /2

The study states that DFl is a high-risk marker for substantial morbidity and mortality in the general population of adults
with diabetes.

From the makers of:

Tazlloc-AM : Tazlloc-H

Telmisartan 40/80 mg + Amlodipine 5 mg

Telmisartan 40/80 mg + Hydrochlorothlazide 12.5 mg



\ 4 DAY 3

2 Tazlloc

Telmisartan 20/40/80 mg

/5t June 2022

HbAlc Variability Is Independently Associated with Lower-Extremity
Amputation and Death among Patients with Diabetic Foot Ulcers
(Jagannathan R)

Table, Odds ratios of composite LEA outcomes, according to HbAlc variability metrics

Unadjusted Model-1 Model-2 Model-3
Hbaic nadir change
Continuous 1.33[1.09, 1.64] | 1.35[L.09 1.69] | 1.40(1.11,1.77] 1.60(1.14, 2.26]
Tertile-1 (-5.1, 0.89) Ref Ref Ref Ref
Tertile-2 (0.9, 3.1) 1.23[0.76,1.98] | 1.30[0.80,2.12] | 1.42[0.84, 2.41] 1.75[0.98, 3.19]
Tertile-3 (3.2, 9.9) 2.33[1.42,3868) | 2.52[1.49,4.32] | 2.67[1.52,4.73] 4.39(1.93,10.27|
SD-HbMlc
Continuous 1.47[1.19,183] | 1.44[115,1.82] | 1.37(1.0%,1.75] | 1.40[1.05, 1.90]
Tertile-1 (0.0,0.74) Ref Ref Ret Ref

Tertile-2 (0.75, 1.51) 1.86[1.15,3.01] | 1.83[1.12,3.00] | 1.77[1.05 298] | 1.881.08, 3.31]
Tertile-3 (1.52, 4.6%) 2.85[1.74,4.73] | 2.88[1.71,4.92] | 2.56(1.47,451] | 2.88(1.48,5.74]

Mean HbAle change

Continueus 1.19[0.98, 1.48) | 1.21[0.99, 1.50] | 1.28(1.03, 1.61] 1.300.96, 1.78]
Tertile-1 (-5.27,0.19) Ref Ref Ref Ref

Tertile-2 (0.20, 1.89) 112[0.70,181] | 1.11[0.68, 1.82] | 1.31[0.77,2.25] | 1.45[0.83, 2.54]
Tertile-3 (1.9.8.53) 2.12[1.29,3.50] |2.30[L.37,3.90] | 2.68(1.54.4.71] | 3.57[L75,7.46]
Hys (%)

Continuous 1.16[0.95, 141 | 1.14[0.93, 1.40] | 1.79[1.04, 3.12] 1.06[0.84, 1.33]
Tertile-1 (0.0, 49.0) Ref Ref Ref Ref

Tertile-2 (50.0,83.2) 1.73[1.07,283] | 1.81[1.09,3.03] | 1.79[1.04,3.12] | 1.64[0.91, 2.96]

Tertile-3 (83.3, 100) 1.35(0.83, 2.18] | 1.32[0.80,2.17] | 1.20(0.71, 2.04] 1.09[0.61, 1.94]

Compaosite LEA outcomes - minor, major amputation, or death. Model-1: adjusted for age, sex,

BMI, race, and smoking status; Model-2: model-1 plus previous history of amputation,
peripheral artery disease, chronic kidney d\SEBSE; Model-3: model-2+baseline HbA1e level. HVS:
HbA1c variability score.

In patients with diabetic foot ulcers (DFUs), a higher HbAlc on admission is linked to an increased risk of amputation; however,
the influence of long-term glycaemic management and glycaemic fluctuation after hospital release on amputation risk is
unknown.

The retrospective studies of hospitalised patients with a DFU who were followed for >1 year after index admission and had at
least two HbA1lc readings (n=479) was conducted. Using multivariable logistic regression analysis, the associations of HbAlc
measures [HbAlc nadir change (difference between the baseline HbAlc and the single lowest prospective HbAlc level during
the follow-up), standard deviation (SD-HbA1c), mean HbAlc change, and HbA1c variability score (HVS)] with a composite out-
come [minor and major lower extremity amputations (LEA) and mortality] were examined.

The median age was 55.3 years old (IQR: 47.9 t0 62.8). A LEA or death occurred in 250 (52.2%) of patients throughout the course
of a 2.4-year follow-up [minor LEA: 116 (24.2%); major LEA: 113 (23.4%); death: 21 (4.4%)]. Except for HVS, HbAlc variability
indicators were substantially linked with higher LEA and/or mortality rates in the fully adjusted model.

_CoNcLusion

In conclusion, the data suggest that HbA1c variability across visits, particularly HbAlc nadir change, and SD-HbA1c are
independent indicators of LEA risk in DFU patients.
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Adipose Modeling of FGF21 Signaling Mutations in a Severe Insulin
Resistance Syndrome (Phan N)

Insulin-mediated pseudoacromegaly (IMPA) is an uncommon, severe insulin resistance condition characterised by acanthosis
nigricans, obesity, and acromegaly. Growth hormone and IGF-1 levels are normal in IMPA patients. They have, however, signifi-
cantly raised insulin levels. A patient with IMPA who had digenic mutations in fibroblast growth factor receptor 1 (FGFR1) and
beta-klotho (KLB), which constitute the FGF21 receptor complex, was previously documented in this research.

FGF21is a hepatokine that regulates insulin sensitivity in adipose tissue. We used IMPA to isolate iPSC from the proband in order
to determine the pathogenicity of these mutations. The FGFR1 and KLB mutations were corrected using CRISPR gene editing,
and the iPSC lines were developed into adipocytes. Both the uncorrected (mutant) and corrected (wild-type) lines were able to
differentiate into adipocytes successfully.

Uncorrected cells had lower levels of FGFR1, pERK1/2, and p38-MAPK in response to insulin and/or FGF21, according to Western
immunoblotting. When stained with BODIPY, the mutant adipocytes had considerably bigger lipid droplets (mean droplet size
62.6 um2 uncorrected; 40.8 um2 corrected; p=0.00016). A transgenic knock-in mouse line was established utilising CRISPR gene
editing to complement the iPSC study.

Explants of these mice's gonadal white adipose tissue showed considerably reduced lipolysis (Max NEFA in mutant 0. mEq/L;
wild-type 0.13 mEq/L; p=0.003). In addition, gRT PCR was used to show that mutant mice have lower Ucp1l expression (mutant
mice 37.2% of WT; p=4.0x10-5) in brown adipose tissue.

_CONcLusion /4

In conclusion, these findings imply that FGFR1 and KLB mutations cause FGF21 signalling to be reduced. Lipolysis and
Ucpl expression are hindered in mutant adipose tissues, making them dysfunctional. As a result, these models can be
used to figure out what function FGF21 signalling plays in human insulin resistance syndromes.
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Baseline OGTT (Oral Glucose Tolerance Test) as a Predictor of Type 2
Diabetes Progression in the GRADE Study (Dr. Kristina)

Current study presented at the American Diabetes Association discussed the significance of baseline OGTT to identify cases that
may benefit from earlier more aggressive therapy.

The GRADE Study is a comparative effectiveness multicentre group clinical trial designed to compare the major drug classes
currently used to treat T2DM, with the ultimate goal of providing better guidance to practitioners in the choice of medications.

Type 2 diabetes (T2D), a progressive disease often requires additional medications to maintain glycaemic control. Baseline
B-cell function and insulin sensitivity were assessed as predictors of worsening glycemia (HbAlc) in the GRADE Study. Adults
with T2D less than 10 years & HbA1c 6.8-8.5% were randomized to glimepiride, sitagliptin, insulin glargine 100 U/mL or liraglu-
tide added to metformin monotherapy. Complete baseline OGTT data were available for 4586 of 5047 participants. Insulin sen-
sitivity (Homeostatsis Model Assessment 2S) and early (C-peptide index (CPI): ACP/AG 0-30 min) and total (incAUC-CP/G 0-120
min) C-peptide responses were used in Cox proportional hazard models to predict time to 1° (HbAlc =7%) and 2° (HbAlc >7.5%)
glycemic outcomes and tested for treatment interaction. Given the inverse relationship with insulin sensitivity, C-peptide
responses were adjusted for HOMA2S. Values determined at baseline (mean+SD) were: CP1 0.8+.05 nmol/g, incAUC CP/G 1.0+0.6
nmol/mg, HOMA2S 35+68 %, fasting glucose 152+31 mg/dl. Higher C-peptide responses predicted lower risk of 1° and 2° glyce-
mic outcomes. Risks did not differ by treatment. There was interaction for HOMA2S and treatment; a 5 unit change in HOMA2S
predicted lower risk of 1° and 2° outcomes with glimepiride and sitagliptin. A 10 mg/dL change in fasting glucose predicted
greater risk of 1° outcomes for all treatments, lowest for insulin glargine and highest for sitagliptin.

_CoNncLusion /4

Impaired B-cell function based on an OGTT predicted higher risk of T2D progression regardless of assigned treatment.
This approach may identify cases that may benefit from earlier more aggressive therapy.
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Obesity and Type 2 Diabetes in Patients with NAFLD Are Independently
Associated with the Risk of Liver Fibrosis, Insulin Resistance, & Atherogenic
Dyslipidemia (Dr. April Mathew)

NAFLD prevalence has been increasing worldwide rapidly & is of huge concern. NAFLD regularly coexists with metabolic disor-
ders like Obesity (OB), type 2 diabetes (T2D) and cardiovascular disorders. These result in a poor cardiometabolic profile. How-
ever, their independent contribution to steatosis, fibrosis, insulin resistance (IR) and atherogenic dyslipidemia are controver-
sial. Current study examined the prevalence of NAFLD and hepatic fibrosis in 199 patients (64 with T2D, 135 without T2D)
screened from outpatient endocrinology and primary care clinics.

NAFLD/fibrosis was assessed by transient elastography (liver fat by controlled attenuation parameter/CAP; fibrosis by liver stiff-
ness measurement/LSM). Patients were divided into groups either with or without obesity (OB) or T2D. Within each group,
patients were well matched for age, BMI, Alc and AST/ALT. The impact of obesity was best observed on the prevalence of steato-
sis, that increased from patients without OB or T2D (controls = C) to OB/no-T2D (OB) and OB/T2D (C: 40% vs. OB: 64% vs.
OB/T2D: 86%, , both p<0.01 vs. C).

The impact of T2D was best observed by the increasing prevalence of liver fibrosis. HOMA-IR (primarily hepatic IR, C: 2.5£0.3 vs.
OB: 4.3£0.5 vs. OB/T2D: 6.0+0.6, p<0.01 vs. C) and adipo-IR (adipose tissue IR, C: 2.8+0.3 vs OB: 4.3+0.6 vs. OB/T2D: 5.4+0.6,
p<0.01 vs. C) followed the worsening impact of OB and T2D. Finally, there was an independent, stepped worsening of HDL-C
with obesity and T2D (C: 58+18 vs. OB: 50+11 vs. OB/T2D: 44110 mg/dL; p<0.01) and a worsening trend of TG with T2D (C: 110+78
vs. OB: 110+62; p=0.98, and OB/T2D: 148+79 mg/dL; p<0.01 vs. C). LDL-C did not follow this pattern as closely.

_ConcLusion /4

In was concluded that obesity and T2D increase the prevalence of NAFLD (more driven by OB) and hepatic fibrosis (more
driven by T2D). This is associated with a continuous worsening of IR and of atherogenic dyslipidemia. The clinical impli-
cation is that both obesity & T2D need to be addressed for the prevention of cirrhosis and of cardiovascular disease in
Non - Alcoholic SteatoHepatitis.
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Newer Glucose-Lowering Drugs and Risk of Dementia A Meta-analysis of
Cardiovascular Outcome Trial (Dr. Huilin)

Diabetes is an independent risk factor for dementia & both conditions share pathophysiological mechanisms including
impaired brain insulin signalling, inflammation, increased oxidative stress & vascular damage. Existing observational studies
yielded mixed results between cognitive and dementia outcomes and newer glucose-lowering drugs (GLDs), i.e., dipeptidyl
peptidase-4 (DPP-4) inhibitors, glucagon-like peptide-1 receptor agonists (GLP-1RAs), and sodium-glucose cotransporter-2
(SGLT2) inhibitors.

In current study the effect of these newer GLDs on the risk of dementia was evaluated by performing a meta-analysis of pub-
lished randomized placebo-controlled cardiovascular and renal outcome trials, that evaluated DPP-4 inhibitors, GLP-1RAs, and
SGLT2 inhibitors and the reported dementia events were evaluated. The study outcomes were all-cause dementia and vascular
dementia, extracted from clinicaltrials.gov.

21 trials involving 108 all-cause dementia cases (including 22 vascular dementia cases) among 167,511 patients with or without
type 2 diabetes over a median follow-up of 2.2 years were evaluated. Neither DPP-4 inhibitors , GLP-1RAs or SGLT2 inhibitors
were significantly associated with all-cause dementia incidence. For vascular dementia, compared with placebo, SGLT2 inhibi-
tors were significantly associated with a decreased risk, while DPP-4 inhibitors and GLP-1RAs did not significantly decrease the
risk.

_COoncLusion /4

The investigators concluded that DPP-4 inhibitors, GLP-1RAs or SGLT2 inhibitors were not significantly associated with
all-cause dementia incidence & SGLT2 inhibitors may have a beneficial effect on lowering the vascular dementia risk.
Nevertheless, future randomized controlled trials and/or comparative effectiveness studies using real-world data are
warranted to further confirm the conclusion.
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