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= B?lmgrﬂ :
— Itlon of dlabetes
— Ju__c_n of diabetes

— C :\'{iéw of diabetes classification,
B pathophysiology, and epidemiology
— = Gl ycemlc goals in older patients

#.i'-} Medlcatlons for diabetes management

= — How advanced age and comorbidities affect
- medication choices

— Prevention of hypoglycemia
® Nonglycemic goals in older patients
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e receptor so that less glucose Is taken up for a
-~ given amount of insulin.

= ® |s increased by obesity.

® |s increased with sedentary lifestyle.

— Increased hepatic glucose production.
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gliterartorDiagnoesis of Dials
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- Al =615%0 0N tWereceasions (VA | 7%).
=RSHOL ld be performed with methiod certified by the National
J] yconemoglobin Standardization Program and standardized to: DECT

el5gely _ —
CENOL e Used Inf patients withiincreased RBC turnover:

Mz fe lentify 1/3 less pts than by BG, but missed pts may be offset by
cese ofi screening w/ ALC.

25ting Plasma Glucose (FPG) >125 mg/dl on two
OCEAS ons.

= 2'ho pUI P6=>200 mg/dl during 759 OGTT.

‘_1:-;-3*:-) mptoms of DM (polys, weight loss) and a casual
e ~ plasma glucose =200 mg/dl.

- * Note: Impaired fasting glucose (IFG) (FPG of 100-125
mg/dl) and impaired glucose tolerance (IGT) (OGTT 2
hour value of 140-199 mg/dl) have been termed
“prediabetes”; similarly an A1C of 5.7-6.4% represents
similar increased risk for DM and CAD and can be
Included as prediabetes as well.

Standards of Medical Care in Diabetes- 2011. American Diabetes
Association. Diabetes Care 34(1): S11-61, 2011.
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igssiiication of Diabete i
ec- BOANHENIBLNBOERIC PrOcEss thal
5ES hyperglycemia rather than age of
2

OfIS) EC ‘reatment

3 r\Jr‘ related increase in the prevalence of
etes 2 mg/dl/decade rise in fasting
e Slasma glucose Iin “normal aging”

-: ":*_—— ~10% of adults have type 1 diabetes:
- *Tend to be lean
® Need insulin therapy for life

— most adults have type 2 diabetes
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Overview of Glucose Regulation
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Dinneen SF. Diabetes Med. 1997;14(suppl 3):S19-24.
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Post-meal

Glucose
/

Uncontrolled hyperglycemia |
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Insulin Resistance

= 50;___ T
E-iﬂ = “'i_f‘-:."_ <= _O “Beta-cell failure”
- o R 0 5 10 15 20~ 25 —%35

*IGT = impaired fasting glucose

Years of Diabetes

Adapted from International Diabetes Center (IDC)
Minneapolis, Minnesota



REIRgENESIs of Type 2 Dialietes:
| Summary.

RESHISHirem e progressive: [s-cell defect
sipErimposed uponi background of insulin
esistance.

2 '1__"'0'p Inereasing insulin deficiency with time.

-
p—

S
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I_ﬁmed to be polygenic, and expect patients
~ 10 have a strong family history.

K FO'besity and high fat diet appear to contribute
significantly to developing type 2 diabetes.

® Deficiency ofi gut peptides appears to augment
post-prandial hyperglycemia.
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Estimated prevalence of diagnosed and undiagnosed
diabetesin peopleaged 20 years or older, by age
group, United States, 2007
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40-59
Age Group

_° In _2007, cost of diabetes to the U.S. medical system was

$174 billion, and this figure has been increasing by 10-12%
each year.

® Biggest cause of blindness, renal failure, and non-traumatic
amputation in the Western world.

http://www.cdc.gov/diabetes/pubs/estimates.htm#prev



. Prevalence of PDiagnosed Dialbetespiy
fgenUnited States; 1980-2004"
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b eFrom 1980

" through 2004,
the prevalence of
diabetes
increased in all
age groups
eThose 65-74
have consistently
i had the highest

. prevalence, rising
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http://www.cdc.gov/diabetes/statistics/prev/national/figbyage.htm
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—a—a White tale d—dk—dk  White Female
44 Black tale TR Blad Female
Hizpanic tale *—#%—% Hizpanic Female
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http://www.cdc.gov/diabetes/statistics/prev/national/figraceethsex.htm
Schoenborn et al. 2006; CDC, 2003; Gallant et al. J Cross Cult Gerontol 25:21-43, 2010
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s Miapeies 15 ZIRNRG eoemrllmr predictor of elderly

oleleg) en i a LTC facility

9570 | alence In NH' patients, according to 2010
VIE)S) rlrk el

S=C of' Of caring for diabetics in LTC facilites was

== -'_‘"‘“Eo 5 bl|||0n In 2007

= j“ Important to review record for evidence of diabetes

—'L__--'—

= il

= — On diabetes medication
- — lLabs with hyperglycemia

— Diabetes complications without prior diagnosis.

http://www.cms.gov/MDSPubQlandResRep/04 activeresreport.asp?isSubmitted=res3&var=I11a&date=32
Accessed 5/13/11
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Older Patients

VIEt2belic Younger
AgnlofearElfle Patients
ficreased Polydipsia Dehydration
_ ' olallty Confusion
,*_ __‘” . | Dele.rlum
=L FGchosurla Polyuria Incontinence
Insulin Polyphagia Anorexia
Deficiency Weight Loss

Elig—
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Cozllsjelf chemlc Control

IIMENDCCT, ACooperatlv@dy and UKP
VIBERCEtiat tight glycemu; conirol results " delay In onset and
slowed QfJJr‘—\f,'J( PirchoVaselZFComplicalions:

Witn) 1 degree of improvement, there appears to be some
oengiitelgy f‘- clo);

> Altigyes t Ere was a trend towards T°d CV events in the tight
Coflifo) = rm of the VA Cooperative Study, this finding was not
SUOTE ¢ BUt in the UKPDS, in which there was a 16% < in

= '_E,E]."l sfovasec events. In fact, the EDIC and UKPDS follow up studies
Teveal a v inimacrovasc events in diabetics with prior tight control.

~These studles include. few patients >65 yrs or age.

- Takes man V. years to aerive benefit.

DCCT, NEJM, 329:977, 1993

VA Cooperative Study, Diabetes Care, 18:1113, 1995
UKPDS, The Lancet, 352:837, 1998

Abraira et al. Diabetes Care. 21:574-9, 1998

EDIC Study. N Engl J Med 2005; 353:2643-2653, 2005.
Holman et al. N Engl J Med; 359:1-13, 2008.

'p‘rowde CONVIRCING

rr
| €dCll



. - _— e
RiueliGoals for Type 2 DM
S inemoeie Stue led that mn 1105F2ZDM;

MIERSIVErCONUOINMpPIovYEdNmIciovVasculaiout
eoniimmed in the UKPDS
— Jzurl\ ‘ntensive vs conventional (ALC 7% vs 7.9%)

glyeemic contrel in' —4000 newly diagnosed type 2
-rhﬁerCS

= tensive glycemic control resulted in 25% reduction
= q_rrdevelopment of microvascular complications (—35%
= for each 1% decrease in A1C)

_-;.j: -~ — Also saw a 16% + in combined fatal or nonfatal MI

_—" —_—

=~ and sudden death in intensively rx'd pts

- » Aggressive control of HTN significantly ¥'d strokes,
diabetes related deaths, heart failure, and visual
loss.

Ohkubo Y et al. Diabetes Res Clin Pract. 1995;28:103-117
UKPDS 33, Lancet 352:837-53, 1998.
UKPDS 34, Lancet 352:854-65, 1998.
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- Microalbuminuria
= Intenswe therapy

L 3
-

Primary prevention

Cumulative e : 40 -62%
percent 30 P=0.032
progressing . 20
'-;‘5‘: 3 s
. . . O
—— .50 Secondary intervention Secondary intervention N=110
Z_.:__ o 40 569 - 0 -52% =
-percent - ;_30d P=0.049 30 P=0.044
= - F 20
10 r 10
0 0 _'_,_
e~ 5 § O==l=_2 3 =i __BEE
Years

Ohkubo Y et al. Diabetes Res Clin Pract. 1995:28:103-117
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UKPDS (frlosiily re't_l_'_qo:-" v)
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ADVANGE (',n__""" proteinuria)

- ACCOF g& trr-ropathy)
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‘-\iADT-(’-T*d albumlnurla)

DCCT (retinopathy)

.
S| ular outcomes |

e

e

Jction mﬂa tr

ize :tfeatmeﬁf

—

eng-term follow-up;

250  (p=<0.01) -24% (p<0.001)
299% (p=0.19) -16% (p=0.31)
-14%  (0.01)

-33% (0.003)

not given (0.01)

63% (p<0.002) -75% (0.001)

Clear benefit during treatment, and ‘'legacy-effect’ afterwards



of Tlght Glycemic Contml on

1 ardiovaseular Outcomes

DCCT UKPDS ADVANCE VADT ACCORD
Numbe r:.fp llllll ante 14419 TART 11 14N 1701 10 751
ot 4 So, tight glycemic control

Duration ran

= PrOVIAES NO clear cardiovascular
« penefit In the short term, but

Compostte : ) _ 16)
v there Is clearly a benefit in the
long term.
Quicoma ch
Compostte CV endpaint —42% (P =0.02) - — -
Fatal or nonfatal Ml --- —15% (P =0.01)
All-cause mortality -— -13% (P =0.007) —

Riddle. Curr Opin Endocrinol, Diabetes, Obes 18:104-9, 2011



— ACCORD

Stbgroup analyses for primary composites

A Primary Outcome
Mo, of Mo, of
Subgroup Patients Evenls Hazard Ratio P Value
Total 10,251 713 Z
igiis cardiovasoular eent . .04

Mo i 6,641 330 m—

Yes 30k ig3 L ]
S . 0,74

Fernale 3,952 212 -

Male B,299 511 -
Apge at basehne : 065

<5 6,779 383 .

265 yr 5472 340 -
Ghycated hermoglobin 2t basefne : 0.0
4,358 284 -

=3.0% 5,360 438 ——
Race : 0.29

Pcmwhite 1,647 222 -—1

White ek

-
Friderisive Standard
Therapy Theragy
Betier Betler

pmareged  Suggestion of benefit with primary

was not

nacuethd  prevention and lower Alc at baseline
Gerstein HC et al. The ACCORD Study Group. N Engl J Med. 2008;358:2545-2559.
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- Am@r]gau Diabetes Ass (ADA) recommenas:
JFJJ/ oreorrlnrw fingerst Jr 'jeerl ¢| lrr:f 01 901 130im g/dl

o
- S1
— ALC <

SaNE Lf ﬂrmal or those who are appropriate for tighter control

SHIEES ::; ngent goals may apply to those with limited life
eX ctancy... or individuals with comorbid conditions

=

r\meﬁef‘l Assouatmn of Clinical Endocrinologists (AACE)
= _recor _mends a goal A1C of <6.5%, with preprandial
_-"' - BG's <110:mg/dl and 2° postprandial BG’s<140 mg/dl.

Ty

e —
e il it

—

==, A'-C-BS guidelines recommend as a treatment goal an A1C
. 0IF<8Y% for selected older patients
— Unable te achieve lower A1C goal w/o significant risk

— Unlikely te benefit from lower A1C goal

American Diabetes Association. Diabetes Care 34(1): S11-61, 2011.

Brown et al. J Am Geriatr Soc 51:5265-80, 2003.
AACE. Endocr Pract 17:1-53, 2011



Glycemic Goals for @lder Adul

pealinyrelder adults: a [ate o mal
ZENRLEnSIve therapy to:
=RONevent premature mortality,. -
BN ESSERNRICTOVASCU i an e e cieVascll i Complicatior
=Nnimize the effects onl geriatric syndromes
SRCOntol costs

Saprovelguality of life.

Jee I Jndlwduallze goals based upon:

— '_ lifhealth status

7 evel of function- aggressive control has mot been shown to benefit
B cTer adults with low levels of function (3 or more limitations in IADL’s
= -"'far ADLS)
- — personal and family desires.
’Need to take into consideration the time to expected benefit.

— Life expectancy may be shorter than the time needed to benefit from
the Intervention

— Microvascular benefits from tight glycemic control occur in ~8 years,
whereas macrovascular benefit occurs in >>10 years.

— Benefit from BP and lipid control occurs in —2-3 years.

.‘—"".-
—F_

Olson and Norris. Geriatrics 59:18-24, 2004; Holman et al. N Engl J Med; 359:1-13, 2008.
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Corl rrol
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- rJ\J eife ]\ semia has been associated with:

bt
l

mpa red cognitive function

J— - eased pain perception

—— Nocturla Incontinence and dehydration
Increased risk for falls
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v ORE or Mere major

2. 3%
ul @r: {ureas 0.5%
0’r=mm 0906

SEPercent of patients with any hypoglycemic
= = reaction:

:—-"". e —

—— “= Insulin 36%
~ = Sulfonylureas 149%
— Metformin 490

—_—
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t hospitalization Within: the'|
The “oldest of the old”
U._ . Afhmultlple medications
rie al insufficiency

OO uratlon of Diabetes (>10 years)
xe ced macrovascular disease.

- ;_"'—‘ ypoglycemlc Unawareness

: S Counterregulatory responses are impaired in elderly diabetics, so they
e ——
~ __ have reduced warning sx’s.

- s = Dementia is a form of hypoglycemic unawareness.
e — Limited life expectancy.
— Severe comorbidities.

® [For pts at highest risk of hypoglycemia, must closely
consider agents chosen as well as therapeutic goal.

*5: Drdays

I
=75

—_—

10)
A

:T--



Bevention, of noctur
'ﬂy;oe! cemia.

® "r'p'r'e'bed snack, w/ increased
Celf drate and' proetein content If the

= L* 0 may/al.

|der switch from SU to meglitinide or
T Tom premeal regular insulin to a rapid acting

-
5
> C

T

_;:w- analogue (aspart, lispro, or glulisine).

- = \ove evening NPH to bedtime or change to
glargine or detemir.

® Consider measurement of 3AM blood glucose
once a week.
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. Medical Nutrition I;har-apy...

[E1En d_exeruse Fe%ﬁ‘m the Cornerstones, of
2UNMEREREVENN; NoICERPALIENSH
SWVIEECONSIOEr Wi reduction, Ii overwerght
Bonldiexercise including walking 30 mins 5x/wk and
Jumr Welghts

- Olrj_‘ [Fpatients with diabetes, especially in long

-*care facilities, tend to be underweight
1er than overwelght

-_-r - leen the risk of undernutrition, avoid food
~ [estrictions In older Individuals living in an
_Institutionalized setting

— Provide regular menus that are consistent in
carbonydrates and served at consistent times.

e Use caution In prescribing dietary supplements,
as these can be very high in carbohydrate.

- D]
g

(2




B —

I reais S{-rﬁ@es Bey@m?&.'

> g Jenmr'" 1y to i'hi't'iate pharmacotherapy With
ol agent in newly’ diagnosed type 2
rhrroeﬁ’ ‘Unless:

= Fg _.L'g plasma glucose is =300 mg/dl with ketonemia
= Or ketonuria

B el

——

-f:rﬁ:‘IVIarkedIy symptomatic

Inrpatients who need insulin initially, often can
- Dpe switched to oral agents after 6-8 weeks when
glucose toxicity resolves

e i
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- _bo /,,,_ old man withidiet controlled diabetes; for the
jlast 3\ yERSE S ENESNITEENIREINII/ U U ENESEVETE
SIIIUIS :utlls othenwise generally well. He has
ETIEINSH! entally Intact. Maintained on a consistent
J,I.r.o_J_Eg;. diet. Recent nocturnal urinary
incontinence, but denies blurred vision, numbness.

._uff S ASA 325 QD
= xam reveals BMI 27, BP 122/84, otherwise normal.

‘!’ Labs reveal FPG of 254 mg/dl, ALC is 9.2%. CBC,
Chem 7, and LFT’s are normal.

-r"" -

) =
_-_.-'

e

—

\" Pi h

* \What do you want to do to manage this gent?



Irsie Llgle Th_e@y mI.ygae‘?DM“"

clticzl £Jom FJér and.Exercise serve as the
eI tenets upon which all therapeutlc regimens
JENsUilt- Often useful to provide education to

remro; E
:_rm Therapy
:—f—- = = AACE recommends that we look at efficacy and

_-d-'

= safety
= —.Sometlmes low cost may be important as well.

— Both ADA and AACE recommend metformin as first line
therapy of T2DM in the setting of normal renal fxn

| I
\ \¢

AACE/ ACE Glycemic control algorithm. Endo Practice 15:540-559, 2009
Nathan et al. Diabetes Care. 32:193-203, 2009.



_Biguanides ——

- Metft)@ln_ (Glucophage®)

WV hepatic glucose production
Lowers FPG more than PPG

moderate (W A1c 1-2%, FPG 60 mg/dl)

Lack of weight gain; no hypoglycemia,
? CV benefits

F'L' -Dfsadvantages Gl side effects (bloating, gas, diarrhea)
Lactic acidosis (rare)

: g

=—
._....
i, .
—— -. -

=

o

— Contraindications Renal disease; CHF

Bailey et al,, NEJM 334:574, 1996
DeFronzo, Ann Int Med 131:281, 1999
Inzucchi, JAMA 287:360, 2002



jdes —-Cg_@ats m.@ldeﬂ\'dui%'

(omorOJf Hles iz gl e Usse

Sonaindicated with Impaired renall or hepatic fxn,
celreliggt uimonary disease, hypoxia—Iactic acidosis.

Vicly/s Want to calculate creatinine clearance, esp in
or\r ents >80 years of age

o ~Ieared entirely renally

.5_'-*—-— — Should be avoided if creatinine clearance is <30
5—‘;"_-_*;:- ‘ml/min, consider use of lower dose if creatinine

— ~ clearance is <60 ml/min

-© Start with lowest effective dose (i.e. 500
mg with dinner) and titrate slowly.

* Of benefit: no hypoglycemia when used as
monotherapy

- -



b | ] - = ——
—clS COnt d) Jb"
SNENEVIEWET Withm_s nUrsing home: physician the
gozls gf i gy ek elisgusse [FCORtIAUET
IPeItANCE of dletary adherence, exercise to the
rlegrée;-,e
l\/lg_r _.fmln 500'mg added predinner.

-2 e nltlally nad mild bloating which resolved.

e

= T{er a week, a second dose added prebreakfast.

g '° Metformln continued to be titrated up to 1000 mg
BID AC (the maximum effective dose).

* If glycemic goals are still not met once he Is
on max metformin, what can we do?

=
am

T i

—:I-—
! _.'"'
— =



r/pe~_
grograssive ﬁﬁﬁgﬂnm'ﬂiﬁiil
[EESAEINIEIA) CEl fiUnction GVer
mERConiirmed by the data

I of glycemlc control.

ﬂﬁ‘_glycemlc goals are not met
Withragent in ene class, we
must add second agent with
different mechanism of
action or add insulin

of Monotherapy Failure (%)

g
c
@
3
‘o
c
@
2
=
E
E
E
(v

Kahn et al. N Engl J Med, 355:2427, 2006

= ADA concensus algorithm recommends addition of a
sulfonylurea or insulin if metformin therapy is not effective in

getting patients to goal A1C.?

2Nathan et al. Diabetes Care. 32:193-203, 20009.



gerthmtor the management ofili2DV

Tier 1: Well-validated core therapies

At diagnosis: Lifestyle + Metformin Lifestyle + Metformin
- + _l_
. Basal insulin Intensive insulin

Lifestyle 4 T
Metformin . Lifestyle ++Mctr‘0n'm'n

Sulfonylurea® :

_ STEP1 . STEP2 . _STEP3
Tier 2: Less well validated therapies |

Lifestyle + Metformin
Pioglilazone
No hypoglycemia
Oedema’CHF
Bone loss

Lifestyvle + Metformin

Lifestyle + Metformin
o
— Pioglitazone

.

Sulfonylurca®

¥

+ Lifestyle + Metformin
iy GLP-1 agonist® e +
No hypoglvcentia Basal insulin

Weight lnss

Nauseavomiting

Drug choices in algorithm based mainly upon efficacy (A1C lowering)- as this is
what correlates with 4'd complications- as well as side effect profile, cost, safety.

Nathan et al. Diabetes Care. 32:193-203, 2009.



/buride (Mic
Glipi

se®; Diabeta
ide (Glucotrol®)

A pancreatic insulin secretion
Lowers both FPG > PPG

moderate (W Alc 1-2%, FPG 60 mg/dl)

inexpensive; +'s microvasc complications

——

e Dtéadvantages weight gain, hypoglycemia- esp in older
patients or with renal impairment

—_
=

e Contraindications: avoid in hepatic and renal impairment

Gerich, NEJM 321:1231, 1989
DeFronzo, Ann Intern Med 131:281, 1999
Inzucchi, JAMA 2887:360, 2002
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SuliGrylureas- Caveats in Use .

S1iBIIopamIde -

SGontraindicatediintherAESiguioelings dueitoshiah
h/oon@r  a S '

eljburide

= longer Uratlon off action, active hepatic metabolites; renally
_\/r pn.xn‘“ '

— s[ﬁnger recommended in current ADA guidelines due
f"l'ﬁ prolonged duration causing increased risk of lows.

== E Hp1z1de

;-:_: — Shorter duration of action
— 'Gllmeplrlde

= — Largely excreted in bile

e AllFare hepatically metabolized and should be used
cautiously with advanced liver disease

e Start with lowest dose and titrate slowly

—
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elijsizide 5 mg was added prebreakfast Withitine plan
o ffigeiia yguionpienaeloseai 20 e BIDIAC or Unt
legerg‘ E: goals WEre achieved.

gricetiewas on max SU and metformin, he had
SEIIE afortunate personal events which resulted in
-mr~ ased eating, and decreased exercise.

-am revealed BMI of 32, o/w unremarkable.

Celse

--u—_-.—.-

;:'f-f -CBG s 131-184 mg/dl prebreakfast, similar predinner

*!_abs revealed A1C of 7.8%

® \When do we perform capillary BG monitoring
IN nursing home patients?

® So now what do you want to do to manage this
gent?



When doWwe perform capillanzBG:
MERILONG INfALLSING eYatients?

N e el e preVeRtioRreRYPoglycemia
— m,%; 10! consIder In patients on secretagogues or
— Wetl :i'(-:'ertainly consider In patients on such agents
WitFhypeglycemic unawareness
SAllows rational adjustment of therapy
&= = Useful during med titration

j——

= — Useful if aiming for truly tight glycemic control
~ & Useful in acute illness, to help manage
associated hyperglycemia
— Prevent associated volume depletion
— Prevent urinary dysfunction

— Prevent cognitive decline




. - S
AGetione Cgmplerpenwﬂmr
'=r; JetiSiGERRIGNeSEWEIghtand.
act|V|ty then we willlneed to deal with

Jr sed IAsulin resistance.

r\ rmrv I|d|ned|one IS a reasonable
ﬁlementary X

= _‘* his IS What many would choose In younger patients.
Z‘_'_';:-— Inithe older adult, need to consider comorbidities,

=
am

—_— =

-~ polypharmacy, and overall drug cost, perhaps making
this less palatable.

® One may also consider addition of bedtime long-
acting insulin.
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eContraindications:

" Pieglitazone(Acto
i Rosiglitazone )- FDA restricted use

zolldm'edlones

-."‘

e

adipose tissue

moderate (1 Alc 1-1.5%), lowers both
FPG and PPG, but effect may be delayed

no hypoglycemia, no reliance on renal
excretion. ? CV benefits (pioglitazone)

fluid retention / edema/ heart failure,
weight gain, cost, slow onset of action,
bone fractures

Class lll or IV CHF or hepatic impairment
w/ ALT > 2.5 times upper normal limits

DeFronzo, Ann Int Med 131:281, 1999
Parulkar. Ann Int Med 134:61, 2001
Inzucchi, JAMA 287:360, 2002



ihiazolidinediones- Caveatsim

Olrlerf “‘E-» —

PEIEVEW ONSED Of action= akes 8 12 Weeks to
g'mév'" maX|maI effect

Fluel re ention correlates with higher doses and
SHIIONE s’common when TZD’s are used with
JrJt: lin., Most often seen in:
== fG |der patients
_.'_,'-*_ = lfatlents with multiple medical problems
~_ — Patients with underlying CAD or CHF

® Does not cause hypoglycemia as monotherapy

® Cost may be an issue: 15 mg for $180/ month or
45 mg for $283/month at drugstores.com
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Sase 1 Con‘auslon

> PlogjljiE _ﬁne 15mg QD was added.

- On IO_H(‘V Uprat eight weeks, blood glucoses
vvef@:' Iproved to the 116-158 mg/dl range,
A S 7.4, and he had no pretibial edema.

= -l.:f “]fhe were older or had multiple comorbidities
~ implying limited lifespan, | would stop here!

z_._—-—

. Ploglltazone was then increased to 30 mg QD
with glycemic goals met.

- -

\ |
| Lljllg

—
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Combination Oral Agent Therapy-
What Combos to Use

i T —

ey ——

A

Amended from Dinneen SF. Diabetes Med. 1997;14(suppl 3):S19-24.
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- B e A ot "l
el eld man V\mﬂf&betes, previeusly. weII

onoelled on diet AR EXERCISE, NBW. /0 Signiii fatioue
LETRINE | AItor 2veals astlng Valles' of
_lg mg/dl prelunch, predinner, and prebed

juesiare 172-206 mg/dl. Walks 30 mins 5d/wk, on
C on\‘? 2nt carbohydrate diet.

o 'r)w HTN CKD, BPH, Osteoarthritis

—_?-:- eds Eesinopril, Metoprolol, Lasix, Tamsulosin,
#—i_'"" -Tylenol Aspirin

— “Exam reveals BMI 29, BP 132/64, o/w normal

e [abs with normal CBC, Chem 7, LFT’s, except for FPG
of 141 mg/dl, creatinine of 1.8 (stable), A1C of 8.2%

e .
r"

.
Q)
r‘a,c
L

e What do you want to do to manage this gent?
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ViBretiherapy in the Diabetic Patienit
Wit ostpraﬁﬁsal Hype yeemia
SOIMEVMES OIdEr PAtIENTS EX |b|t only m|Id
e]gvr.r n Il fasting BG but have a significant rise
1] JJ Ese with eating, presumably due to

s, tch of timing of Iinsulin release and glucose
el Orptlon

= =
.r'- .ﬂ_

-
i._,.l.

A short acting SU may be a good first line choice.

==

— ,.-_.— A meglitinide or TZD may be equally good choices.
— An alpha glucoesidase inhibitor or incretin mimetic also
target the post-prandial sugar, but wouldn’t get his
Al1C to <7%.
® May even consider nighttime long acting insulin

to lower the fasting glucose.
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litinicC ﬂes-*(Non-SU‘-SM

(Prandin®)

——

A pancreatic insulin secretion.
Primarily lowers PPG

moderate (W Alc 1-1.5% for repaglinide,
nateglinide 0.5-0.8%)

rapid onset and offset, so fewer lows,

_: — | targets PP glucose, repaglinide is
= - hepatically excreted (use w/ renal insuff)
Disadvantages: weight gain, hypoglycemia (less than with

SU), frequent dosing, cost



l\/leg 'FﬂT‘ HeS- Caveats In Ol
Peli]e SIAU 1

._ —— : l‘___

e o

5

EPALCMELabolISm permits Use: in patients with
Jmorurec__ renal function.

r<r101rl o I permits dosing just prior to meal, skip
cloge ] 1p meal.

2 ru@s of offset results in ¥ in late or overnight lows.

h_.-.-

=S lany drug-drug interactions. Most concerning is

F“":‘::""‘vgemflbrozn which increases repaglinide concentration
- and may result in prolonged lows.

- = Cost may be an issue (0.5, 1 or 2 mg tabs: $240/month
at drugstore.com)




DPP-4 IrTH‘Pﬁ'ltors

F nuy|a®)

Prevent breakdown of intrinsic GLP-1
T insulin secretion (BG-dependent)

! glucagon secretion
Lowers PPG more than FPG

modest (Y Alc 0.6-0.8%)

fv*a'ntages weight neutral, no hypoglycemia,
: == ? B-cell preservation

-
—

« Disadvantages: cost, rash, ? 1"d risk of pancreatitis



DERZ Inhibitors- Caveats |

el
e

2 IJeree ide’ effect profile, weight neutral.

- Oglycemla When used as
mom Jerapy... similarly does not cause

Jjg ficant lows in combo with metformin or
TZD’s.

_.-ri—'..—

= % Renally adjust dose, even for use in renal

g

g:t“ﬁ_—,-féllure with hemodialysis

e

-~ = Cost may be an issue ($215/ month on
‘drugstore.com)

* No long term data yet with this class of
agents.
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wwetta —
. Liraglutide (Victoza®)

Act as incretins
Glucose dependent T insulin secretion
Glucose dependent 4 glucagon secretion
Delay gastric emptying and inhibit appetite
Lowers PPG more than FPG

modest (Y Alc 1.0-1.5%)

~  Advantages: weight loss, no hypoglycemia,
i ? B-cell preservation

» Disadvantages: nausea/ vomiting/ diarrhea, injection,
not rec w/ severe renal impairment,
? 1'd risk of pancreatitis

Keating, Drugs 2005 65(12):1681-92



lucosidas

\“_HEAJI ‘-.---' |

s ré-te- of gut polysaccharide breakdown,
thereby slowing absorption

modest ({ Alc 0.5-1.0%), PPG lowering

weight neutral, non-systemic drug,
targets post-prandial glucose, no
= hypoglycemia (unless used with
- secretagogues or insulin)

» Disadvantages: Gl side effects (bloating, flatulence, diarrhea-
1 w/ slow titration), frequent dosing, cost
Toeller, Eur J Clin Invest 24(3):31, 1994

DeFronzo, Ann Int Med 131:281, 1999
Inzucchi, JAMA 287:360, 2002



VBnagement of Case 2 o

SNSENES stiarted on repaglinde 015 mg prer to
meals. |

ALEN rw Weeks CBG's 122-148 prebreakfast and
140 5= I o ﬁ 'S predlnner Dose was increased to 1 mg
T £

r\IFc-\' additional weeks, CBG’s 110-140’s
T =] freakfast 130’s-160’s prelunch, predinner,
= prebed

-—— -_r

- Dose was increased to 2 mg with breakfast, 1 mg
with lunch and dinner

¢ At three months follow up, A1C was 6.9%, CBG’s
90's-130's without lows. No further adjustments
were made at that time.



modest ( ¥ A1C 0.5%)

VLDL-C, weight neutral,
no hypoglycemia

Gl-constipation, ATGs, drug interactions,

!

x Contraindications: Hx of bowel obstruction, TG’s>500 mg/dL;
hx of hypertriglyceridemia-induced

pancreatitis

Bays HE, et al. Arch Intern Med. 2008. 168:1975-83.
Fonseca VA, et al. Diabetes Care. 2008; 31: 1479-1484.
Goldberg RB, et al. Arch Intern Med. 2008; 168: 1531-1540.



Use g ralAgenm to.Qgi-iﬂ‘zéﬁ'
elyycemic Conitiol: Conclusions

SRGHIbICE of oral agents needs to be matched with
PElEn characteristics (thin vs. obese) as well as
sonctiment medical issues (renal, hepatic,

el 1opulmonary status).

= mbetes IS a progressive disease, and will

—:I-—

g{"_‘_“, _-requwe an increasing number of agents and/ or
-~ addition of insulin as the duration of diabetes

INCreases.

e Each oral agent can only improve A1C a
maximum; of 2%, so if poor control persists on
multiple agents, insulin i1s needed.
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12 /J WOARYjb rﬁ‘ ZieImersidementianwiiin
EEERFpriogressive difficulty sieeping, screaminglout
SVETI Jn ; She does better with' treatment with
queurlom' =

OHENNON ith later, she is noted to have progressive
AOCLUN L] lncontinence and morning drowsiness.

-"Jf xam she Is a lethargic, obese older woman w/
apid, deep respirations, BP 120/66 with HR 105 and
ﬂgular Afebrile. No evidence of infection Is found

‘LLabs reveal blood glucose >900 and +ketones

® S0... what do you think?




ycemic

Diabetes M ll tus

Non-Ketotic Hy perosmolar Coma
Impaired Glucose Tolerance
Stress Hyperglycemia

Other Ketotic States
Ketotic Hypoglycemia

~ Alcoholic Ketosis
- Starvation Ketosis

Other Metabolic Acidotic States

o Lactic Acidosis

Hyperchloremic Acidosis
Salicylism

Uremic Acidosis
Drug-Induced Acidosis

/_—‘\
-

y

/ Hyper- /

( gly cemlaf

‘n

T

\\Ac1d051s \

‘DKAx
\‘- ,.;'/

=

Is and

Hyperglycemlc Hyperosmolar
State: two most serious acute
metabolic complications of
diabetes.

eMortality rate in DKA ~59%b,
HHS ~15%.

ePrognosis in both conditions
IS worse at the extremes of
age and in the presence of
coma or hypotension.

She was transferred to the
hospital for management
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Precie t-atmgéﬁi;o rs_f;
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- MoJ_r_ Lommon OdeJOJEcIIJF S ref £]0)]

- erulm“e IS @ COMMOon cause In
rlrloleq 1ts and the indigent.

——— -—

Orméa
= rébrovascular accident
o= JAthoI abuse

T "F_. r
- —
'l:'_"-'

,-_s,-a_;-:—:* Pancreatltls

p— .-z_._—-—

~ ~  — Myocardial Infarction
=—  — — Trauma
— Drugs (steroids, second generation antipsychotics)

— Previously undiagnosed diabetes
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SECEUNENGEREation Antipsyc DM+
SRSEEONE OENEAtioN antijpsycholics (SEA) assecd
WIBINRCIFARWVE G RIAL AY/SIIPIdEmIaTand alaletes

B 2épine andl clozapine the biggest culprits

— RJJQ ridene and guetiapine cause problem to lesser
(Jdﬁ 2E

: rlplprazole and Ziprasidone “the best” in this regard, but
"-,oth ieported to cause new DM and even HHS and DKA
ﬂ =

“Mechanism of this side effect unclear

~ = ADA and APA came out with guidelines for use of
SGA that Include evaluation and f/u of:

-—_|_-,—.-

— h/o DM or prediabetes -FH of DM
— BMI, waist circumference -BP
— EPG -fasting lipids

Diabetes Care 27(2):599, 2004
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SR8y ar old gent W’EM"TDF Olyears. Follows
romuenr carbdietestiespmot torcheatawithisnacks:
grotle) i by family. Tries to remain active.

FBQ’D - 76) 200 ma/dl;, similar predinner. No lows.

Copis tent in taking his meds. Unable to tolerate
_.frnef bose due to severe bloating.

,—_-._f SSVEDS: Glipizide 20 BID, Metformin 1000 BID,
== '-Ploglltazone 45 mg QD, ASA 325 mg QD.

= Exam w/ BMI 27.5, o/w unremarkable.

s | abs reveal normal renal fxn and LFT’s. A1C has
drifted up from 6.8— 8.2% over the last 6 months.

® So, what do you think?

——
am

|

||'L



NEXTS ep T J_r_]g apy m.P.aﬂﬁ —

0N A AN (@ A Aﬁ‘

2 Th]f_i sounds like he Is compliant
ver 1et exercise and meds to the best
|s capability.

-ﬁIS A1C is drifting upward, suggesting
:that he Is developing beta cell failure.

~ o Addition of bedtime long-acting insulin
IS needed In order to get his glycemic
control back into desirable range.

|,.i



dditienroBediime Glangine or NPHsulin

*N=756 Type 2 DM w/ mean BMI 32.5
eMean age 55+/-10 years (30-70)
eMean disease duration 8.5 +/- 5 years
*On SU, Metformin, or SU + Met
eBaseline A1C 7.5-10%

eRandomized to QHS NPH or glargine w/
aggressive titration of insulin to FBG<100

—e— Glargine

--@-

OUTCOME-

eEqual improvement in glycemic control,
with 57-58% achieving A1C target <7%
eFewer hypoglycemic episodes with
glargine

Riddle et al. Diabetes Care. 2003; 26:3080-3086.
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NEESIASUIin -
R — : M’
NVdified (cloudy) nsilin which is d slowly

OIINLS SubcUtaneous deot with resultant delayed
Qﬂ;(—il‘rlﬂf( o)lojplojeiel elblgziilo)q)

Oriset of actlon IS 2-4 eurs, peak Is —6-8 hours,
(IllstEJOr ‘actioni is 12-16 hours.

\fIer ages
== nexpenswe " ($70/vial on drugstore.com)

= —=-,C'an mix w/ regular insulin with little change in insulin
—~_ kinetics.

.-—_|-,—.-

—

. Dlsadvantages Not truly flat, giving a peak in the
afternoeon when used in the AM and peak at 2-3 AM
when taken predinner.

e Used for basal insulinization at bedtime, BID, TID or
QID, but not truly flat.



e
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1ar-g mg(-l_ an u@h

ulgng grrL StiiRraR2legUeERIchaN SAr,

ONISEL IS —--90 minutes, and It Is virtually

OL—)S' Id

2 Dl at r?Jn i5 20-24 hours.

- . _

= wdes ~flat basal insulinization.

-.-_-—-‘F'

—-—"u_-

== fj\ﬂore expensive ($110/vial on drugstore.com)
“® Cannot be mixed with other insulins.

The Medical Letter, Vol 43, August 6, 2001



rgstilin Detemir (Levemin i

> Lejfe) zle ting analog —ﬂ}a‘pproved 6/05
> Myrisiic /_\(Jrj o Cflel in Strengtiiens selfirassociation=s "
Acts o elelfzly absorptlon from the subcutaneous depot
f’Slde chain binds to albumin

Iaielig to albumin does not interfere w/ receptor binding

-T g to albumini does not interfere w/ albumin binding to
:_;:_—L'-f.-*-:“-e ner-drugs

= ——— _

_; _*:‘f)rug IS dropped off smoothly and gradually in tissues

—_— i

C
”é

= Uration of action depends on the dose
-~ — <0.4 units/kg/d: divide dose BID
— >0.6 units/kg/d: dose daily

e Cost Is similar to other analog insulins, —twice that of
NPH
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DELETIT= -"aveﬁ'm{)lelerm

=
==

I —

> Cap) g :c-o at bedtime to oral' agents, as
seliINRH or glargine

= Wy o) Hmay Aot provide 24 hour control as single
Jﬂ}_a tion

—i jeed to split dose, give 50% Q12hrs
“Potential benefits of using detemir as a
Jﬂasal Insulin
~  — Less Variability
- — More consistent glycemic profile

— Fewer lows

— Less Weight Gain

\ Lllln \1 't--




. Bed_r, 1e. NPH msulln %‘Umts ‘was added 1o hIS prier
eymem Stantaithi0xL=0Runits/ka BV Fasting.
S(E5 decreased to the 130- 160 mg/dl range and NPH

Wels Jf"‘ dually titrated  up by 2 units every 3-5 days.

- r\rzef ___e month, he was taking 18 units NPH QHS
Withrcontinued max glipizide, metformin and

= i glltazone AMiand predinner BG’s were back in the
= = 80-130 mg/dl range, without significant lows.

-rl'l"___._ -

5: .. Jf fasting BG could be controlled but still had high
predinner BG, could try switching insulin to glargine
or detemir.

— May also consider checking C-peptide to ensure residual

endoegenous insulin... If this is low, needs prandial insulin
as well, and would stop the SU



igajel) |ons When Addlngﬁh@,

Jrisitll _' =

'-h-'

> Vleln)y ,_\'/lders would'stop the TZD

= ==
e -
N i

WOUIC e or
"_- “detemir as the basal insulin to help avoid
nocturnal hypoglycemia, especially in the

frail elderly

“WVially: PIrovidel 100sSe (gialo



N rmal 22U Insulin'Secretion Profile
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--- NORMAL

1400 1800 2200

CLOCK TIME (HRS)

Polonsky et al. JCI, 1988, 81:442-8.

) Lean and Obese Subjects

INSULIN
REPLACEMENT

~half of insulin
IS basal

~half of Iinsulin
IS prandial

Can add to this a
correction dose




WhiyANot JUSE Use snamwur‘m?
S RIDOSENS 5 NOt | |nd|V|cT%“'

> Insulin r 210 E\eh felif): <\l 0) £0)=

— GVinle) lnsulln 10 cover when the BG Is already high,
el rrwr fan preventing the hyperglycemia

v v

A'I‘\v,ﬁ -

— * [eads to wide fluctuations in glucose levels

S—— it

= Does not provide basal insulinization (needed by
~ Insulin deficient diabetics) nor consider
nutritional coverage

Leahy J. Endocr Pract 12:86-90, 2006

Queale WS et al. Arch Intern Med 157:545-552, 1997

Clement S et al. Diabetes Care 27:553-91, 2004

American Diabetes Association. Diabetes Care 32:S13-S61, 2009



UFeldiwoman
She Smaintainedlensdt umu
[fzLf m Stliniim ther AV 6" Units NPH. 6 units of
IS dlnner

repeat 41 mg/dl

= Exam IS benign including BMI of 21.

e [ abs reveal normal chem7, LFT’s, and A1C 6.8%.
e So, what do you think?

-‘-:" J“F

- @ﬂgstandlng |ype 1 DM

NPHEane & units|of

-‘" ' 2’”3AI\/I rmgs for help “doesn’t feel well” ... BG 36 mg/dl,



c_control okay based upon her A1C.
R BWEVEIS OVEIGHTSYMPLOmS are classic ior
m/por ycemla as documented by her CBG'S.

Morm 'BG’s are elevated, suggesting:
adequate evening NPH dose
| napproprlate timing (its effect is wearing off).

_ *Gan try: to decrease predinner NPH dose, which
~js peaking at 2-3AM, or may try to move dose to
pedtime and decrease slightly.

s Personal commentary: Evening NPH truly
shioulan’t be given predinner-- problemartic
when try to use 70/30 insulin as well.




@ 10 PEE _.n d decreased by 2!

6;\‘ G) .D “

q! ent premeal’ and bedtime blood glucoses

Were ;L lin the 80-140 mg/dl range on >80% of

rerrr ngs. Given her insulin doses 30-45 minutes
-Qf.-" o) {0 meals.

"" -fC73%

-

—
= =
A=

- ‘FShe notes postprandial fatigue.

- » On occasion, she would not be hungry and skip
lunch, with resultant severe lows (20’s-40's)-- she
became agitated If the staff insisted she ate.

e So, what do you think?




Vigiegement of Postw-ﬂb—a—
rlyoefe] cemﬁfternoon Lows

o r)ngprgs dlal fatigue may represent high

Qwom 1dial blood glucoses which come down by
UHENIME: ‘ofi the next meal, when CBG is being
m_rlo I’Ed

l S Afiernoon lows when she skips meals are

fproblematlc as a type 1 diabetic (or In a

— "lengstanding, insulin deficient type 2), she needs
Insulin, but when she skips meals, she is guaranteed
to be low when her morning dose of NPH Is peaking.

e So, what should we do?




inmodified insulin.

ofi & 30-60"minutes, Peak action: 2- 3
mourJ, uratlon off action: 5-6/ hours.

\FJ\/rl,f ‘= ges
- J:g penswe (—=$70/vial)
— ‘Gng track record of safety.

—— =

——= *Dlsadvantages
— Need to take doses 30-45 minutes prior to eating a meal.

—— — Effiect Is not truly rapid... it is delayed which can result in
postprandial hyperglycemia, late hypoglycemia.

® Uses: Premeal SQ, IV or IM for hyperglycemic
Crisis.

.I

-

e
—

'\'1




REGwlar | sulln Caveats In

Adllts ‘:B

> Loglef rra"' on can" be problematic
— Can mc jate lews If don’t tend to snack
- E; J<le laIIy worrisome in elderly frail

= The retlcally should take 30-60 mins prior
- to meals to permit onset of action

—'L__--'—

— “This can be challenging to orchestrate
e Expect post-prandial highs

_'—T--

'1||.

o



Approximate Pharmacokinetic Profiles of
uman Insulins and Insulin Analogues

Aspart, lispro (4=6 hr)

l

Regular (6-10 hr) Extended zinc
l MPH {12=20 hr) ingulin (1824 hr)

Glargine {20-24 hr)

' a

16 18 20 22 24

Relative Plasma Insulin Level

Hirsch. NEJM. 2005; 352:174-83.



NCTTY
2z e UAYe ng Insulin“Analogues

r\yng- In group incl u%E‘hSpro aspart . and glulisine.
Presulting mrrapiads s
rloJorQ on and relatlvely rapid onset and ofifset.

Omez r_ :actlon IS 5-15 minutes, peak action at 60-90
(el 5, and duration of ~4-5 hours.

= Ad antages include:

" :'_'j __:jpcreased convenience- can take just prior to meal.
E j*__ii__bétter postprandial glycemic control.

“* Disadvantages include:

— short duration of action, so need basal insulinization.

— more expensive than regular insulin (—$120 per vial,
~$230 for 5 pack of pens).

Holleman and Hoekstra, NEIJM, 337:176-83, 1997
Hirsch, NEJM, 352:174-83, 2005

r{éfﬂrl]f} mrr( SE ey i BCtioY



—— Iagulin gluligsing 15 min
past-rmesl

= = == BHI imimediately pre-maal

Tl {heour]

s' For patients who sometimes do not eat, may consider:
dosing| thelr rapid acting analog arter they ear to

prevent lows. _
Rave et al. Diabetes Care 29:1812-1817, 2006
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NEedfor long acting flat basals
p@swlinizaton

SWAINYpe 1 diabetics and! many long standing,
siliRpdesicient type 2 diabetics need 24 hour
geiseiNasulinization

S8Can achieve this with BID injections of NPH- far

= — . - —
= o~ 1~ .
-~ from Tlat
e .. —
il

i‘f;*'_an-achieve this with two long acting analogs

~ — Glargine (Lantus)
— Detemir (Levemir)




mylin A‘h‘al% -
Mymlm@)) - |

i ¢ e

glucagon secretion
Slows gastric emptying

T satiety

Lowers PPG more than FPG

modest (3 Alc 0.3-0.5%)
Improves PP BG

Blsadvantages: cost, T°d risk of hypos, signif nausea

Approved as adjunct therapy for patients w/ DM who inject insulin at
mealtimes and have failed to achieve adequate glycemic control.

| am presently unsure of this drug’s place in management of our
older diabetic patients.



5 CGﬂL@;; J;'
was changed 1o a roffbedtime

with three postmeal injections of

hethad no further severe lows.
;,-:r“oWever she began to experience

——

~ increased urination shortly after bedtime,
with BG’s of 200-350 mg/dl and trace
ketonuria.

® S0, what do you think?



C ua 5 -C{DD_I@._ J"

F\Jorlrr er OSUIMES L'
WIHENIS Je does not eat.
- rlovvevf i appears that late at night, BG

ﬁs v/ Fule the bedtime NPH dose has yet to
Sginiworking.

| prowde more continuous basal
r—msullnlzatlon with BID, TID or QID NPH, but
-~ Dbest If could give flat QD insulin.

® S0?

.- —";.-.-

— q-ll—'"
-'.:'.:.-'--

et e

-.:-—-‘F'

_-—l-
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SEOL rm \PH was switched to glargine,
YWIEAL | altlme aspart continued.

s she :ntlnues to be a picky eater, but
-_.—;ier ~rao further severe lows.

-l-l-_._—

_,__, ,A1C s maintained at 6.5%.

=

—
=
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NGie,0n Treatment -
. :-r_.l - J

[[AWanted toruse analog msulms (glarglne or detemir with
cIS{OE JJI JJJr orlisSpro)ashmtaiNEgimens Wotld use
40-50% as basal 50-60% as prandial

Sl 0L 3 -0. 5 Units/kg BW/ day as initial total daily dose.
=00, | il el 100se initial TDD of 36 units/day for 90 kg man..

=2 —UhltS glargine QD or 9 units detemir Q12H

= — 6 units aspart, glulisine or lispro TID AC

;ru-.- —“Start w/ lower dose in frail or those with impaired renal fxn.

== When converting from basal NPH to analog

— [f on NPH once a day, can switch to the same dose glargine or
detemir

— |f on NPH twice daily, add up doses and use —80% of total
NPH dese as glargine or detemir




oflpsulin to Optimi‘ze w@;@@

“RIDIZIWEIES, IS a progressive dlsease and willreguire an:

UMbE o atensand/ oraddionTorinse
Ation of diabetes increases.

nsulln fegimen needs to be matched w/ pt
|st|cs as well as concurrent medical Issues.

_ts Who require isulin include:

l patients with Type 1 diabetes.
%‘ - F.HI\/Iany pts with secondary diabetes due to pancreatic

-~ insufficiency
— Patients with otherwise unexplained weight loss, short history
With severe sx’s, or moderate ketonuria.
e May: also want to Initiate therapy with insulin in patients
with a FBG=>250 mag/dl.

=



WEtical Therapy.for. Optirfizings
elycemic Controliin Older Adults:
- Conclusions

e
_-' #

- rrj- 0 thlnk ofi all the agents which a given
Spatient can tolerate, and which complement

- 1'.'.

— each other.

|| I.

'" Tihe complexity of the regimen should be
consistent with the desired goals- this should
pe individualized based upon life expectancy,
comorbidities, and patient and family
preference.



NEREGIyCEmIc Goals: HTN
—
rl N Contributes toﬂ&developM
giegession of diabetic! compllcatlons mcludlng

(\/_) rermrrrlr\ AN ERIERE A

gontrolloff HTN has clearly been shown to v
=nrogression ofi nephropathy

= complications of cerebrovascular and vascular disease.
\F ANGoal is BP. <130/80, whereas VA goal BP is
40/80

== — — Based upon pt characteristics and response to therapy, higher
— ,‘_'1 ~ or lower systolic BP targets may be appropriate (new)

- = [ BP >130/80, repeat within one month to
-~ confirm.

® |f BP>140/90, pharmacological rx should be
Initiated iImmediately along with lifestyle changes.

The ACCORD Study Group N Engl J Med 362:1575, 2010
American Diabetes Association. Diabetes Care 34(1): S11-61, 2011.




Less tight control
—— Tight control

Patients with events (%)

3 4 5 ] 7 a !
No of patients at risk Years from randomisation

Less tight control 390 7 323 161
Tight control 758 2 630 325

Reduction in risk with tight control 32% (95% CI 6% to 51%)(P = 0.019)

Fig 6 Kaplan-Meier plots of proportions of patients who die of
disease related to diabetes (myocardial infarction, sudden death,
stroke, peripheral vascular disease, and renal failure)

Compared tight BP
control, aiming for
<150/85 vs usual control
of 180/105 mm Hg.

Achieved BP of 144/82
versus 154/87 mm Hg.

Statistically significant
32% risk reduction of
death related to diabetes
and 44% reduction in
rate of strokes.

UKPDS Group. BMJ. 317:703-713, 1998.
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= = Any Diabetes- Diabetes- Micro- .
= - Related Related and vascular Retinopathy  Vision Heart
-75- Endpoint All-Cause Disease Progression Deterioration Stroke Failure
Mortality
*P=0.0046; TP=0.019; *P=0.0092; $P=0.0038; TP=0.0036; '"P=0.013;
**P=0.0043

UK Prospective Diabetes Study Group. BMJ. 1998;317:703-713.
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. il

sCompared target
SBP of <120 vs
130-140 mm Hg.

*Achieved BP
119/64 vs 133/70.

*Of the prespecified
secondary end
points, only stroke
was significantly
4'd by intensive
blood pressure rx
(HR 0.59, NNT 89
to prevent one
stroke over 5
years)

The ACCORD Study Group. N Engl J Med 2010;362:1575-1585
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Table 2 HRs for separated SBP and DBP categories relative to each reference category at baseline and On-Study
On-Study

Baseline
[ AR 95% Ci N I O :; YA 95% CI e
Feference

DEP (rmrHa)

T0-=74 Feference
2 1.206~1.844

=70 1.482

=80 1.030
SBP (mmHuo)

105129 Reference

=104 0.974

130-139 1.004

=140 1.508

BP target 105-129/70-79 in all patients.
*Primary endpoint: MI, stroke, CHF, Surgery for vascular disease,

Inoperable CAD, amputation for gangrene, or CVD death

Anderson et al. Diabetes Care. 34:34-8, 2011.



B Death from Any Cause

30

£ Rx of HTN in pts >80
g yrs old
3 3,845 >pts w/ SBP
5 160-199 mm Hg.
s *Rx’d to standing SBP
- goal of 140 mm Hg.
o i -Started w/
No. at Risk No. at Risk ) ] o Indapamlde SR 1.5
" Amermentgoup 1933 155 a3 10 o Aeenmentgoup 193 1565 ©7 420 21 mg daily, but could
— add Perindopril
—== Heart failure ’ Marked \L in
Recommend: complications:
-—Check BP in most g 30% < in fatal and
upright functional : non-fatal CVA
position with goal SBP : e «39% 4 in fatal CVA
In 130-140 range. : " *23% 4 in CVD death
| *64% { in CHF
—Avoid overly : 3
aggressive rx due to Mot Rik Fallasp ir)
7°d risk (J-shaped Mg 2w

curve)
Beckett NS et al. NEJM 358:1887-98, 2008



NG ycemlc‘Goals

W SBP 130-139 %B‘F” 80-89 should e given

/AE:,,H NG NIEX S NI0S, then g, P
40rer DBP=90rshould be started on drug

e CONICL rrent withy lifestyle therapy.

J il sijg X shieuld be w/ and ACE-I or ARB (X during
grecjelzigl cy). Ifthese do not get the BP to goal, a
ditiretic (ADVANCE) or calcium channel blocker

(}-@* OI\/IPLISH) should be added

S ,1-_.Th|a2|de with normal renal fxn.

;_._J_;‘_‘_'ﬁ- f'i_'.— Lasix iff eGFR <30 ml/min.
-~ ——=ASCOT Trial:
® Black patients respond less well to atenolol and ACE-I
® May consider different drug choices based upon ethnicity

e Multi-drug therapy is usually needed.

@nReceragain;, BP goals shoeuld be individualized.
Gupta AK, Poulter NR, Dobson J, et al. Am J Hypertens 23:1023-30, 2010
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NCEP lill—> Diabetes:is

NEREGIycemic Goals: L

SNiiinary, 0oallis DL < 100 mg/dl
a CAD rJJ'/erl VIERD)®

= | Ov\/a rng DL is assoc’dlwith v'd cardiovascular events.

— RX ~;sjc_atm regardless of baseline LDL, in diabetics =40
/@ar;"t d'withi ene additional CVD risk factor (HPRS).

— \' /eonsider rx to Apo B goal of <90 mg/d|

— | ar;‘énnot get LDL to goal with statin rx, an alternative goal Is to
H_,:,:: reduce LDL by 30-40% from baseline (HPS)

“— |nipatients with CAD and DM, may consider aiming for LDL<70
= mg/dl by using high dose statin therapy.
e -", :_* — May consider rx to Apo B goal of <80 mg/dl.
_ ® Secondary goal is HDL >40 mg/dl in men, =50 mg/dl in
women, and TG's<150 mg/dl.

— Decreasing TG’s and increasing HDL w/ a fibrate are assoc’d
with ’d CV events in pts with known CAD.
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N=1371 Nondiabetics
N= 1059 Diabetics

— MNondiabetic subjects without pricr M|
Diabetic subjects without prior M|

——— MNondiabestic subjects with prior MI
Diabetic subjects with prior MI

Haffner et al. New Eng J Med 339:229-34, 1998



Reductlen Wlth sta‘tm

1.0

09 4
s _
£3s 8 X 32%
E III '..'.I'-, "ll.
= — a = :
| 2 T 0.7 ] == piabetic, simvastatin A
T . p=0.002 *.
| E_'i == =« Diabetic, placebo S Lt
-~ EE 06{ = pnondiabetic, simvastatin .
— - -P=0.0001 -
-} *** Nondiabetic, placebo A=
ﬂ_ﬂ T | T I 1 T T T T T |
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Years since randomization

Pyorala K et al. Diabetes Care 20:614-620, 1997.
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comp.

Lin 20—40 mg
acebo

HPS-DM (216} 2° Simvastatin 40 mg vs.
cebo

CARE-DM (217)
TNT-DM (218)
HPS-DM (216)

atin 10 mg vs.

0

atin 10 mg vs.

0
Atorvastatin 10 mg vs.

40810354

26310216

175w 115

11.5t07.5

0B8t079

11.1t0 102

uon in 10-year risk ofimajor.

Relative risk

reductio

30

34

17

13

18

34

CVDrendpoints

18610 119
11210 79
123 1o 84
136 t0 99
99to 77
124 1o 86
1181071
114 to 80

1250 82

ADA. Diabetes Care.

-

(g —

sReduction inrhard CVD
outcomes (death and
nonfatal MI) are most
clearly seen in diabetic
subjects with high
baseline CVD risk.

*Qverall the benefits of
statin therapy in people
with diabetes at
moderate or high risk for
CVD are convincing.

34:511-S61, 2011.



ACCORDMEpid Study: KaplanMeier
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No benefit of
addition of
fenofibrate
to statin

The ACCORD Study Group. N Engl J Med 2010; 362:1563-1574
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The ACCORD Study Group. N Engl J Med 2010; 362:1563-1574
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ns are first line rx for LDL lowering.
25 *" erapy w/ gemfibrozil in pts w/ low HDL decreases

i —I'l'

- .‘_-— = -VD rates.

= = Combo rx w/ statins and fibrates (or niacin) requires
f"-’“f‘::_—. care to minimize myositis.

';_ - ACCORD trial did not show benefit of combo therapy of
statin plus fenofibrate except in those with highest TG’s

(>204 mg/dl) and lowest HDL (<34 mg/dl)

The ACCORD Study Group N Engl J Med 362:1563, 2010
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SRS 'nws"e—"- OWnN to be effective in reducing
JclrrJJovrnJ Jlar morbidity and mortality in high-risk
BEliEbs With' previous myocardial infarction or stroke
SeEcon et ry prevention).

—.ﬂ--"

Ji: _e in primary prevention among patients with no

- -

~~ — his :c:)'ry ofi cardiovascular events is more controversial.

_._:.__
—

= ¢ Main adverse risk of Gl bleeding.

-

- 2 recent RCT addressing primary prevention in patients
with diabetes.



| Flgure 2. Total Percentage of Atherosclerotic Events According to Treatment Group

Log-rank P=_16
HR, 0.80 [35%: Cl, 0.58-1.10)
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Cl indicates confldence interval: HE, hazard ratio.

_*to evaluate efifects of low dose aspirin on primary prevention of CV events in

-ﬁw‘TSANJIh 2DV (mean age at onset of study 65).

"Brimary. end points were fatal or nonfatal ischemic heart disease, fatal or nonfatal
stroke, and peripheral arterial disease.

"68 /154 events occurred in aspirin group vs 86 /154 in non aspirin group. HR
0.80; 95% CI 0.58-1.10.

®Concluded that low-dose aspirin as primary prevention did not reduce the risk of

cardiovascular events.
Ogawa. JAMA. 2300:2134-2141, 2008.



REINIPLSAVItFDVI and
ZS)inpLeiiauc PVD.
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Prifrel r_ga itcome: 1) death from
_Jrl_) or troke non=fatal Ml or
==5tro. e, O amputation above the
"'—-ar_il_Elé for critical limb ischemia; and
~ 2) death from CHD or stroke.

No;signif ¥ in CVD end points were
found with aspirin in primary
prevention.

43 deaths from CHD or stroke in
the aspirin group compared with
35 in the no aspirin group (RR 1.23
[95% CI' 0.79-1.93]).

The pre\?é"ﬁﬁ@n Of progressien eff arterial diseaseranad
diabetes (POPADAD) trial o e

Aspirin No aspirin
Composite end point  se— -
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Time (years)
Numbers at risk for composite end point

Aspirin 638 599 543 399 48

No aspirin 638 590 534 381 48

Belch. BMJ 337:a1840, 2008.
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mg d) in all

— J\/Je-/ (_,r lder clopldlgrel as alternative in ASA intolerant pts

— J\/er_ n5|der combo ASA + clopidigrel rx for one year after acute
= CO’ onary syndrome

-h-—"

d '_-.
- i

o -

o -’ﬁ‘ﬁ&der ASA rx for 1° prevention of CAD In

"-.

= __ “diabetics with increased CVD risk (10 year risk
- >10%) (new 2010)

— Men =50 or women >60 with one additional CVD risk factor

1

Diabetes Care 2011; 34: S31
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— ]80
— J 251t _rol with LDL <100 (consider <70)

"Nou :h1gh rsk, frail, or oldest patients, perhaps we
_ Jf euldiaim for a modified A1C goal (<7.5 or 8%).

. érﬁﬂarly, iff we cannot get the SBP to <130 mm Hg
== “witheut lowering the DBP to <70 mm Hg, perhaps

we need to modify our SBP goal to <140 mm Hg.

e Should benefit from LDL control, smoking cessation
and ASA rx, always balancing rx with risks



