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Case Study #1.:

Clinical Implications of Hypoglycemia:
Assessingisk
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CaseStudy #1

AINTRODUCTIOIRL isa 68yearold woman
with T2DM; found unconscious; blogtlucose
levelis 38 mg/dL; took 2 extra dose®sff her
diabetic medication before breakfast; last
memoryis around 8:30AM

APAST MEDICAL HISTORY

A9-yearhistory of T2DM

AUnreportedmild episodes of hypoglycemia
during the past year (setfeated)

A4-yearhistory of atrial fibrillation (AF

ADepressiorandweightgain since the death of
her husband last year
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AFAMILY HISTORRather died at age 72 of a heart attack; mother died at 84 of no
specific reason; both had a historyliDM and HTN

ASOCIAL HISTORRdutinely eats breakfast around 7AM; lunch at noon at a
restaurant 3X/weekwith friends (does not always eat lunch when home); dinner
IS usually abPM; frequentlysnacks in mignorning when feeling dizzy and
anxious; drinks 1 glass of red wine before dinner; denies smoking or substance

abuse.
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PHYSICALEXAMS A IK(IX pQoé¢ édmcn OYOT 6SAIKGS
BMI, 26.0 kg/m2.

LABORATORY RESULTS:

A A1C, 6.8% A Total cholesterol, 194 mdL

A Plasma glucose, 98 . A LDLC, 105 mgdL (cald

A Creatinine, 1.5mgliL A HDLC, 43 mgdL

A eGFRCDKEPI), 36 mL/minute per A Triglycerides, 210 mgL
1.73m?2
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AMEDICATIONS:
AMetformin 1000/glyburide 10 mg twice daily

AWarfarin 2.5 mg once daily in the morning(remains within therapeutic range
80% of the time)

A Simvastatin 20 mg once daily with dinner

What are the risks of hypoglycemia for this patient?
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ADA/Endocrine Society Classification of
Hypoglycemia in Diabetes

A Severe Hypoglycemiaevent requiring assistance of another to take corrective action, such as
actively administering carbohydrates, glucagon, or take other corrective actions

A Documented Symptomatic Hypoglycemiavent during which typical symptoms of hypoglycemia
are accompanied by a measured blood glucose G mg/dL (3.9 mmol/L)

A Asymptomatic Hypoglycemiaevent not accompanied by typical symptoms but with a measured
BG<70 mg/dL (3.9 mmol/L)

A Probable Symptomatic Hypoglycemiavent during which symptoms typical of hypoglycemia are
not accompanied by a BG but that was presumably caused by av@uag/dL (3.9 mmol/L)

A Pseudehypoglycemiaevent during which the person with diabetes reports any of the typical
symptoms of hypoglycemia with a measured BG concentration >70 mg/dL (3.9 mmol/L) but is
approaching that level

Seaquist ER, et aDiabetes Care2013;36:13841395.
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Hypoglycemia and Annualized Mortality Rates
Within Treatment Groups: ACCORD

Requiring Any Assistance, Medical or NOhRS RA O'| o | wSIljdZANRAY 3 aSRAOI
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n=21/ ne
564+* h=53/

n=17/
1924*

345%* n=34y
1208+

Percent (%) per Year
Percent (%) per Year

Standard Standard
Personyears Intensive

Intensive
W p=.076 for interaction between history of hypoglycemia requiring any assistance and glycemia intervention

5 p=.009 for interaction between history of hypoglycemia requiring medical assistance and glycemia intervention
Adapted from: Bonds DE, et @&MJ 2010;340:b4909
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Influence of Severe Hypoglycemia on Cardiovascula
Events: ADVANCE Study

N=14,140 Number (%) of patients with event

Hazard Ratio
(95% ClI)

Major macrovascular

. 24 (11.5%) 1107 (10.1%) 2.19 (1.40, 3.45) T
events

_ Non-CV morality* 23 (10.0%) 466 (4.3%) 2.80 (1.64, 4.79) T
* Adjustedmodel

ADVANCE=Action in Diabetes and Vascular Disdaseraxand DiamicronModified Release Controlled @ @

Evaluation (ADVANCE);
CV=cardiovascular; Cl=confidence interval

Adapted from: Zoungas & al. N Eng J Med2010363:14101418.
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How Might Acute Hypoglycen@@ausdédeath?

Alncreases in th@Tcinterval

AAssociated with episodes of nocturnal hypoglycemia in patients with
type 1 diabetes

AActivates proinflammatory molecules
AICAM1, VCAML, Eselectin, VEGF,-834

Alncreases platelet activatién
ADecreases systemic fibrinolytic balance by increasing id“PAl

Adapted from:

1. Marques JBLet al. Diabetic Med.1997,14.648,654.

2. Murphy NP, et alDiabetologia.2004;47:194Q1947.

3. GiméneaV, et al. Diabetes Care2011;34:19803.

4. GogitidzeJoy N, et alDiabetes Care2010;33:15291535.
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Hypoglycemia Associated Autonomic Failure (HAAI

ADefined as attenuation of theympathoadrenatesponse to
hypoglycemia that leads to impaired awareness of hypoglycemia which
Increases the risk for severe hypoglycemia.

Alt is often induced by antecedent hypoglycemia.

ACKS RAIF3Iy2aArAa Aa YIRS ISYSNIffe
subjective sense of a reduction in symptoms of hypoglycemia.

AThis impaired awareness is reversible hy2weeks of hypoglycemia
avoidance.

AEducational programs exist to help patients restore their sense of lows.

Caraiometandiic Heaitrii Congre§diarch 45 fiSan Francisco, CA



Case: Hypoglycemia

Daily Trends (8/8/2014 - 8/21/2014)

Daily Trends :
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Severe Hypoglycemia* Increases Risk of Dementia

# of Episodes of
Severe
Hypoglycemia

# of Cuse? of Ht‘.ll.ﬂrd 95% C.I.
Dementia Ratio™*

Reference
1.10-1.49
1.80 1.37-2.26

3 or more 1.94 1.42-2.64

** Adjusted for BMI, gender
_ _ 0.0 0.5 1.0 1.5 20 25 3.0 roce/athnicity eduedtion
C.l.=confidence interval; g g
BMI=body massindex; HrbAI c=hemeoglobin Alc Hazard Ratio [?5% CI} duraii_op_oi diabetes co-

’ morbidities, 7-year mean
F . o e ae . . HbAlc level, diabetes

Episodes required hospitalization or ED visits freatment, and years of
insulin use

Adapted from: Whitmer RA, et aJAMA _ _ :
2009:301:15651572. Cardiometabolic Health Congre§#arch 45 fSan Francisco, CA



Pharmacologic Intervention and Hypoglycemia in
Patients with Type 2 Diabetes
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Metformin Sulfonylurea Insulin Insulin + Metformin Insulin + Sulfonylurednsulin + Metformin +
Sulfonylurea
ABaptedrfbret MajalestdB EpakINadic 8620997, 14:648,654. * p <.0001 compared to metformin (reference 1.00)
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Pharmacologlc Interventlon and Hypoglycemla in

w4

tFGASYGa 6AGK ¢2LIS H 5Al

Alphaglucosidase inhibitor Improved postprandialcontrol; Gl side effects
(acarbosg

Incretin agents: Gl sideeffects
DPP4 inhibitor
GLP1 receptor agonists

SGLThhibitors Genitourinary infectiongpolyuria; volume depletion;
increase in LDC; increase in creatinine

Insulin No doseceiling; flexible regimens

Insulinsecretagogue Less hypoglycemia in context of missed méails
Meglitinide requires 34X/day dosing

Sulfonylurea

Thiazolidinedione CHF, edema, fracturegre bladder cancer, CV
implications; 612 weeks required for maximaffect

Adapted from: Harper W et alCan J Diabete2013;37(suppl 1):S6$68;InzucchiSE et alDiabetes Care2015;38(1):14®.
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Case Study #1

A CURRENT ASSESSMENT:

A 68-year-old woman with a 9ear
historyof T2DM

A HbAldevels are Z.0%

A Mild episodes of hypoglycemia amdhe
recent severe episode

A Historyof AF(controlled with
warfarin2.5 mg oncalaily)

AGOAL®FTREATMENT:
A MaintainHbA1c levels7.0%
A Reducehypoglycemi@vents

AWHAT IS THE RISK OF ANOTHER HYPOGLYCEMIC EPISODE FOR THIS PATIENT?
A2 11 ¢ L{ ¢19 b9-¢ {¢9t Lb ¢IL{ t!¢LO9DbCQ
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Case Study #2:

Intensification of Treatment Beyond Basal
Insulin: Which Therapy for Whom?
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Case Studyz¢#

AINTRODUCTIORJ is a Z§ear old Caucasian male with
h/o of T2DMandHTN. He comes in for a-honth
follow-up exam

APAST MEDICAL HISTORY

ADiagnosed w/ T2DM3-years ago (A1C, 10.4%; FPG,
218 mgAlL); prescribedmetforminand increase in
physical activity

AReduced weighby 18lbs

AHbAlcodeclined to 9.4% after adding glipizide (target
of 8.0%)

A Startedbasal insulin (NPH 10 units once daily at
bedtime, titrating to 22 units once daily at bedtime)

AComplains of difficulty reading the newspaper due
tO poor Vision Cardiometabolic Health Congre§#larch 45 San Francisco, CA
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ASOCIAL HISTORREtired;widower; quit smoking §earsago;1-2 glasses of wine
w/ dinner 3X/week no lllicit drug use; on Medicare and lives off his Social
Security check every month; stopped walking aftee died

APHYSICALEXAM. t K5. tX MOHKYT YYI 3T LlzZ 4SZ «
weight, 194lb (88.2 kg); BMI, 28.6 kg/m?
ALABORATORY RESULTS:
A SMAG, WNL
A Al1C, 8.3%
A FPG, 167 mglL
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AMEDICATIONS:
AMetformin 1000 mg/glipizide 10 mg once daily
A Aspirin 81 mg once daily
ARamipril 10 mg once daily
Alnsulindetemir 22 units once daily at bedtime

AAgreed to start oriraglutide0.6 mg once daily, but could not tolerate the drug due tc
excessivaausea

What considerations should you to take into account for the
management of this patient?
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Insufficiency of Oral + Basal Insulin Treatment

50% of patients using basal insulin do not reach an A1C target at initiation and with titration c
dose(s)?

O«

O«

Naturalhistory of pancreatic disease in type 2 diabetes, with expected further degradation of
glycemiccontrol requiring additional pharmacologic interventior{s)

Very high dose of basal insulin without significant effecF&®

O«

o Weight gain

0 Hypoglycemicisk during titration of basal insulin, making difficult to reach k&3 Get

1. RiddleM, et al. Treat To Target. Diabetes Ca2603;28:208€2086.
2. GiuglianoD, et al. DiabResClinPrac 2011;92:%10.
3. Monnier et al. DiabMetab. 2006;32:713.
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Severe Hypoglycemia Associated With Increased Risk
Mortality and CV Events

Event O.R. 95% cl  ADVANCE!? p-value
Macrovascular 3.45 2.34,5.08 — - <.001
All-cause mortality 3.30 2.31,4.72 —l— <.001
CV mortality 3.78 2.34,4.11 —l- <.001
Non-CV mortality 2.86 1.67, 4.90 —i— <.001
VADT?
Macrovascular 3.30 2.31,4.72 <.001
|—!—|
All-cause mortality 3.78 2.34,4.11 — <.001
CV mortality 2.86 1.67,4.90 —— <.001
0.1

1. 10
Odds Ratio (O.R.) (95% C.I.)
CV=cardiovascular; C.l.=confidence interval

Adapted from: 1.ZoungasS,et al. N Eng J Med2010;363:14101418.2. DuckworthW, et al. N Engl J Med2009;360:1291.39.
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http://www.ncbi.nlm.nih.gov/pubmed/19092145

Treatment Regimens with Basal Insulin Analogues ar
A1C Target of <7% In Type 2 Diabetes:

A Systematic Review

29 trlals’ Wlth 171588 patlents S ; Proportion cﬁiﬂ;;::f!r‘ll:‘i:g::rl‘:: HiEA A o =75%0

Predictor of Response:
b Firstinsulintreatment
b Lower insulin dose

b Useof 2 oraldrugs

Adverse Events
b Hypoglycemiaranged from

0 to4.71events/patient per 30 days
b Weightgain:~1.75 kg

E—

A:iC <% was achieved ionly 41.4%
(95%CI: 35.6, 47.%)

|
=

| —

R

r____T_____f____T_____T____4__________T_____T

10 =0 L] 40 5D =i} La} 20

Pooled estimate [(95% CIl) 41 4% (35690 - 47 4%)

GiuglianoD, etal. DiabResClinPrac 2011;92:%10.
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When Basal is N&nough: Strategies to Optimimsulin
Therapyto Achieve and Maintain Glycemic Control

Recommended Treatment Goals?

AlC <7.0%
Preprandial PG 70¢130 mg/d
2-Hour postprandial PG <180 mg/d.

REREIS

A GLP1RA
A DPP4 inhibitors
A SGL™ Inhibitors

A A

If not controlled after FBG target iached 6r if basal insulin dose>0.5 U/kg/day)

Add basal insulin anditrate —

Lifestyle changes plus oral antidiabetic medications:

Metformin + agents

Adapted from: 1.RaccalD, et al Diabetes Metab Res Re2007;23:25%264. 2InzucchiSE, et al. Diabetes Ca?15;38:14@149.
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Patient Before
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Patient After
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