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1. Epidemiologia.

- Aumento de Obesidad y DM2 en todo el mundo.
- Comunicacion de HbA1C en NY (15.01.06).



Obesity and Diabetes in the Developing World —

A Growing Challenge
Parvez Hossain, M.D., Bisher Kawar, M.D., and Meguid El Nahas, M.D., Ph.D.
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Facing the Diabetes Epidemic — Mandatory Reporting
of Glycosylated Hemoglobin Values in New York City

Robert Steinbrook, M.D

Steinbrook R. NEJM 2006;354:545-36.




MNo. with Diagnosed Diabetas
[millions)
T

Mumber of Persons with Diagnosed Diabetes in the United States, 19802004,

Data are from the Centers for Disease Contral and Prevention. The increase in the number of cases between 1996 and 1997 reflects
a redesign of the Mational Health Interview Survey.

Steinbrook R. NEJM 2006;354:545-36.



poor glycemic control over

cording to the Centers for Dis-
ease Control and Prevention (see
line graph). Older people, blacks,
Hispanics, and members of some
other ethnic groups are dispro-
portionately affected.

Diabetes is the sixth most com-
mon cause of death in the United
States and was the fifth most com-
mon cause in New York City in
2004. In December 2005, the New
York City Board of Health approved
a novel response to the diabetes
epidemic: mandatory electronic re-

porting of glycosyvlated hemoglo-
bin values bv laboratories to the

city's Department of Health and
Mental Hygiene, The requirement,
which rook effect on January 15,
2006, was promulgated under the
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The endeavor has aroused con-
cern about patients’ privacy and
raised questions about the role
of health departments. However,
Thomas Frieden, the city's health
commissioner, said the aim is to
respond to an epidemic of a chron-

ic disease with the type of surveil-
lance and other tools that healch
departments routinely use to pre-
vent and control communicable
diseases. As he explained in an
interview, “We have to get a better
handle on what is reallv the only
major health problem in the Unit
ed States that is getting worse,
and getting worse rapidly.”
There are an estimated 530,000
adults in New York City with diag-
nosed diabetes. About 9 percent
of adults report having received
a diagnosis of diabetes; in the

Steinbrook R. NEJM 2006;354:545-36.
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2. Clinica.
- Adiposidad abdominal = resistencia insulina.

- HTA esencial = resistencia insulina.






Obesidad Abdominal y Riesgo de DM2
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Carey et al 1997



Obesidad Abdominal y Alt. Metabdlicas.

Triglycerides

1 58 mg/dL

HDL
cholesterol

36 g

Fasting
plasma glucose

1 1 2 mg/dL

Los pacientes con OBESIDAD abdominal presentan, con frecuencia,
otras alteraciones metabolicas (FRCV).




Adiposidad intraabdominal y
Metabolismo de glucosa.

® No-obesos (Q Obesos, AIA baja @ Obesos, AIA elevada

15 7 Glucosa 1200 T *+ Insulina
®-9

VAN
* + * +

800 -

pmol/L
*/
T

mmol/L

400 -

0 60 120 180 0 60 120 180
Tiempo (min) Tiempo (min)

AlA: Adiposidad intraabdominal
*p<0.05 vs. no obesos;¥p<0.05 vs. obesos con AIA baja. Pouliot et al 1992
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The American Journal of Madicine (2005) 119, 318-226
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CLINICAL RESEARCH STUDY

Glucose Metabolism in Patients with Essential
Hypertension

Juan _Garcia-Puig, MD, PhD,” Luis M. Ruilope, MD, PhD,® Manuel Luque, MD, PhD,® Jaime Fernandez, MD,*
Rafael Ortega, MD,® Rafael Dal-R&, MD,” on behalf the AVANT Study Group Investigators (see Acknowledgments)

“Division of Internal Medicine at Hospital Universitario “La Paz,” "Hypertension Units at Hospital Universitario 12 de Octubre,
“Hospital Clinico Universitario, TMedical Department, GlaxoSmithKline, Madrid, Spain.




AVANT: Resultados metabolismo HC.

DM conocida

IHC 57 (13.9%)

92 (22.5%) Alteracion
Hidrocarbonada

DM2 “de novo”
47 (11.5%)

280 (68.5%)
o No-Clasif.
GAA 11 (2.6%)
46 (11.2%) Normal
129 (30.7%)
Resistencia Insulina
38 (9.3%)
n =420

Puig JG, et al. Am J Med 2006;119:318-26.
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3. Diagnastico.
- GAA e ITG = estados “prediabéticos” (solo?)
-HTA + GAA = 27% DM2.



Dx alt. metab. hidrocarbonado
(normal, GAA, IHC, DM2)

Glucosa basal (mg/dL)

Diabetes
>126 mg/dL
125 .
prediabetes
100

\e°
6‘\‘3‘96 .
r . @ Diabetes
>200 mg/dL

140 199
2-h tras Sobrecarga Glucosa (mg/dL)

GAA, glucosa andémala en ayunas; IHC, intolerancia hidrocarbonada;
DM2, diabetes mellitus tipo 2.
American Diabetes Association. Diabetes Care. 2003;26(suppl 1):S5-S20.




Table 1. Six-Year Cumulative Incidence of Diabetes According to WHO-1985 and ADA
Diagnostic Criteria®

Diabetes at
Cutoff Values, Follow-up, No.
Baseline Category FPG/2hPG, mg/dL No. (%)t
WHO-1885
MNGT <126/<140% 1231 46 (3.7
> IGT = ITG <126/140-2001 111 {(32.4)
Total 1342 82 16.1)
ADA
MFG < 110§ 1205 60 (5.0)
= |FG = GAA 110-1265 137 51538 Eﬂ?
Total 1342 112 (8.3}

FWHO indicates World Health Organization; AW, Amenican Diabetes Assoclation; FPG, fasting plasma glucose; 2hPG,
Z-hour postioad gucose; NG T, nonmal glucose Wolerance, 1GT, impaired glucose Wolerance, NG, normal fasting gu-
cose, IFG, impaired fasting gucose. To convert mg/dL to mmol/L, multiply ma/dL by 005551,

FCutoff level for FPG s 126 mg/dl, because all analyses were camied out in the 1342 subjects who did not have da-
betes according 1o any of the dagnostic criteria at baseline.

FCutoff values for WHO- 1985 are FPG =140 mg/dlL or 2hPG =200 mg/dL; for ADA, FPG =126 mg/dL
GLALOH levels Tor FRG only.

Diabetes Care 1999;22:399-402.



Incidencia de DM 2. Hoorn study.
1342 sujetos de Hoorn (50a 75 a), 6.4 anos.

(% pacientes)

60 —

50—
40 —
30 —
20—
10— 51 (4.5%)

Progresion a DM 2

35 (33.0%) 27 (33.8%)

0

Normal
n=1125

GAA
n=106

20 (64.5%)

IHC GAA+IHC
n=80 n=31

Vegt F, et al. JAMA 2001;285:2109-13.




Tirosh A, et al. NEJM 2005:;353:1454-62.

ORIGINAL ARTICLE

Normal Fasting Plasma Glucose Levels
and Type 2 Diabetes in Young Men
Amir Tirosh, M.D., Ph.D., Iris Shai, R.D., Ph.D., Dorit Tekes-Manova, M.D

Eran Israeli, M.D., David Pereg, M.D., Tzippora Shochat, M.5c., llan Kochba, M.D.,
and Assaf Rudich, M.D., Ph.D., for the Israeli Diabetes Research Group

e« 13.163 militares (1994-2002), —» | 208 DM?2




Haz ard Ratio (95% Cl)

Fasting Plasma Glucose Level [mg/dl)
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(1993 — 2007)
FIS, 99/0056-00-14

HTA, NO DM | 2050

v

Glucemia basal, 110-125 437 (21.0%)

2% analitica, "LA PAZ"

v

110-125 (GAA) | 290 (14.0%)
(IC 95%, 13-15%)

SOG

Bernardino JI. Datos en archivo.
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(1993 - 2007)

110-125 (GAA)

v

SOG

290 (14.0%)
(IC 95%, 13-15%)

IHC, 104 (3e%) DPM2, 78 (27%)

N

GAA, 108 @E7w)

Bernardino Jl. Datos en archivo.
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4. Tratamiento.

- HTA en DM2: ¢ diuréticos?
- Ttos HIPOGLUCEMIANTES.
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Objetivos

 PA, <130/80 mmHg
e HhA1C, < 7.0%



ODbjetivos

e PA, <130/ 80 mmHg
e HhA1C, < 7.0%






Objetivo Tratamiento HTA en DM2: <130/80 mmHg

Terapia No Farmacoldqgica:

=*Reduccién de Peso

*Ejercicio Aerobico

=Restriccion consumo de sal

=Cese Habito Tabaquico

=Restriccion consumo de alcohol

sAumentar consumo de Fibra, Potasio y Calcio

v

PA > 130/80 mmHqg

Inicio Tto. FarmacoldgicQ con Diurético Tiazidico +
Continuar Terapia NO l6qic

PA > 130/80 mmHg

v

Segundo Farmaco (orden alfabético):
ACEI/ARBs / B-bloqueante/ Antagonistas del calcio

v
v v

Incrementar la dosis Afadir otro farmaco

Frohlich ED, Sowers JR. Curr Hypertens Rep 2003;5:309-15.




STAR: Incidencia de DM2 en HTA esencial con SM (n=240)
tratados con Trandol./Verap. vs. Losart/HCTZ.

B Trandolapril / Verapamilo

Il Losartan / HCTZ
S . P = 0.002
@ 30—
@ 25— |
= 20/93
= 20
(@)
S
o 15—
©
S 10
((b)
S
Z S =

O _
Semana +12 Semana +52

Bakris G, et al. Diabetes Care 2006;29:2592-7.



Reviews/Commentaries/ ADA Statements
CONGSEMNTSWUS STATEMENT

Management of Hyperglycemia in Type 2
Diabetes: A Consensus Algorithm for the
Initiation and Adjustment of Therapy

A consensus statement from the American Diabetes Association and the
European Association for the Study of Diabetes

Davio M. Nataan, mp' Rury R. Hoiman, Frep”
Jonn B. Buse, Mp. pHD? ROBERT SHERWIN, MD"
Maver B. Davipson, MO BERNARD ZINMAN. MD'
Rosert |. HEme, mp*

Nathan DM, et al. Diabetes Care 2006:29:1963-72.




Management of hyperglycemia in type 2 diabetes

' Diagnosts !

I Lifestyle lntervennm + Meﬂormm

o]

I

Add Glitazone

i

Add Basal Insulin®

Add Sulfonylurea
Lmi -

- Most effective , - No hypegiycemia
R N o N —
No [*— ( A1C27% O Yes* | [No [+ A1C27% D1 YeS™ || No v asca79% lves'|  Figur ls or
0 (. > _J 0 ! 0o ) L L AICES T Yes Figure 2—Algonthm for the met-
T :_j:.i-'--' AN ____lf-— =/ abolic management of type 2 dia-
T — e s betes. Reinforce lifestyle

Intensify Insulin® Add Glitazone”

Add Basal lnsulln

o :‘-w:"
No—] ( A1C27%

———

*
.~ Yes

Mo

N

.y —

\\\ Add Basal or Intensify lnsuhr

_ T ——

; Add Sulfonylurea’ i

Intensive insulin + Metformin +/- Glitazone

intervention at every visit. *Check
AlIC every 3 months until <7%
and then at least every 6 months.
" Although three oral agents can
be used, mitiation and mtensifica-
tion of insulin therapy is preferred
based on effectiveness and ex-
pense. “See Fig. 1 for initiation
and adustment of insulin.

Yes®

Nathan DM, et al.

Diabetes Care 2006:29:1963-72.



Insulinas HUMANAS y analogos

Preparaciones Comienzo Pico (h) Duracion (h)
Humana regular 30 — 60 min 2-4 6-10
Humana NPH / Lenta 1-2h 4-8 10 - 20
Humana ultralenta 2—4nh 10 - 16 16 - 24
Lispro / aspart 5—-15min 1-2 4-6
Glargina 1-2h Estable 24
Detemir 2—-3h 4-8 10 - 20

Insulina inhalada

Aragon Alonso A, et al. Inf Terapéut SNS 2004;28:41-9.




Approved Antidiabetes Medications in the United States.

Efficacy as Monotherapy, Measured
Route of Year of Introduction as a Reduction in the Glycated
Medication® Administration or FDA Approval Hemoglobin Concentration
percentage points
1 Insulin Parenteral 1921 22.5
Inhaled insulin Pulmonary 2006 1.5
2 Sulfonylureas Oral 1946 1.5
Biguanides Oral 1957
3 Metforminy Oral 1995 15
Alpha-glycosidase inhibitors Oral 1995 05-08
é Thiazolidinediones Oral 0.8-1.0
Troglitazone:: Oral 1997
Rosiglitazone Oral 1999
Pioglitazone Oral 1999
Glinides Oral 1997 1.0-1.5
GLP analogues Parenteral 2005 0.6
Amylin analogues Parenteral 2005 0.6
DPP-IV inhibitors Oral 2006 0.5-09

*GLP denotes glucagon-like peptide, and DPP-IV dipeptidyl peptidase IV.
T Metformin has been available in other countries since 1957 but was approved in the United States in 1995.
T Troglitazone was approved in 1997 but was withdrawn from the market in 2000 because of hepatotoxicity.




INCRETINAS

Las incretinas son peptidos
relacionados con el glucagon
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Efecto Incretina

=
1

Glucemia en Plasma (mmol/L)
ol
ol

—%— Glucosa oral
—o— Glucosai.v.

0 T T T
0, 0, 60 120
Tiempo (min)

180

Péptido C (nmol/L)

2.0 -

-~
Ul
[

.
o
[

0.5 ]

—%= Glucosa oral
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Effecto
iIncretina

*

60 120 180
Tiempo (min) *P < 0.05

Zunz, LaBarre, 1929.

Nauck MA, et al. J Clin Endocrinol Metab. 1986;63:492-8.







Glucemia




Exenatide, s.c. 10 mcg/12 h (Januvia)

Sitagliptina

Vildagliptina

A 5&?‘.:
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Finding New Treatments for Diabetes —
How Many, How Fast . . . How Good?

David M. Nathan, M.D. NEJM 2007,356:437-9.

What is surprising
is that despite
the paucity of
published data

from long-term
clinical trials,
sitagliptin
was approved
by the FDA.

The tailure of clinicians and
their patients with diaberes to
implement currently available in-
terventions ageressivelv and ef-
fectivelv 1s, I suspect, the maor
barrier to good care. This problein
will not be fixed bv makine more

medications available. Ensuring
the effective and cost-eftective use
of the medicacions that have al-
readv been established bv hich-
quality clinical trials to control
vlvcemia or prevent diabetes
should pe a higher priority than
flooding the market with ever
more medications.
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Medication®

Insulin
Inhaled insulin

Sulfonylureas
Biguanides

Metforminy
Alpha-glycosidase inhibitors
Thiazolidinediones

Troglitazone::

Rosiglitazone

Pioglitazone
Glinides
GLP analogues
Amylin analogues

DPP-IV inhibitors

Approved Antidiabetes Medications in the United States.

Route of
Administration

Parenteral

Pulmonary

Oral
Oral

Oral
Oral
Oral
Oral
Oral
Oral
Oral
Parenteral

Parenteral

Oral

Year of Introduction
or FDA Approval

1921
2006

1946
1957

1995
1995

1997
1999
1999
1997
2005
2005
2006

Efficacy as Monotherapy, Measured
as a Reduction in the Glycated
Hemoglobin Concentration

percentage points
22.5
1.5
1.5

1.5
0.5-0.8
0.8-1.0

1.0-1.5
0.6
0.6

0.5-0.9

PPAR a/y, tesaglitazar, muraglitazar

11 ANAKINRA: Inhibidor de IL-1

Nathan DM. NEJM 2007;356:437-9.



ANAKINRA: Inhibidor de la IL-1 en DM2

Fasting Plasma Glucose [mmol/liter)

1.0+

0.5

0.04

-0.5

-1.0+ :

-1.5+

-2.0

Anakinra

T T 1
10 11 12 13

A

Glycated Hemoglobin (2£)

[] Placebo [ Anakinra

P=0.03

Week

13

Larsen CM, et al. NEJM 2007:356:1517-26.
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Medication®

Insulin
Inhaled insulin

Sulfonylureas
Biguanides

Metforminy
Alpha-glycosidase inhibitors
Thiazolidinediones

Troglitazone::

Rosiglitazone

Pioglitazone
Glinides
GLP analogues
Amylin analogues

DPP-IV inhibitors

Approved Antidiabetes Medications in the United States.

Route of
Administration

Parenteral

Pulmonary

Oral
Oral

Oral
Oral
Oral
Oral
Oral
Oral
Oral
Parenteral

Parenteral

Oral

Year of Introduction
or FDA Approval

1921
2006

1946
1957

1995
1995

1997
1999
1999
1997
2005
2005
2006

Efficacy as Monotherapy, Measured
as a Reduction in the Glycated
Hemoglobin Concentration

percentage points
22.5
1.5
1.5

1.5
0.5-0.8
0.8-1.0

1.0-1.5
0.6
0.6

0.5-0.9

PPAR a/y, tesaglitazar, muraglitazar

ANAKINRA: Inhibidor de IL-1

Nathan DM. NEJM 2007;356:437-9.



Evolucion Natural de la DM2

Curso Clinico habitual

Anos o 4 7 10 16 20
>
GAA, IHC, Desarrollo im E"ef‘tos ey BYEMES metiiiey Enf. CVimp. | Muerte
resistenciaa | DM2. ’ rfeNtl,na ’ cerebr’o
la insulina. °rinon e COrazon
« SN « MMII
Factores de Riesgo Enfermedad CV. Factores de Riesgo Enfermedad CV. >
Edad Tabaco Dislipemia

Obesidad

Hipertensidn

Nathan DM. N Engl J Med 2003;347:1342-9.









... 2007

No

Diagnosis

!

Glycated
hemoglobin =72

Lifestyle intervention
plus metformin

1

Add basal insulin
{most effective)

- Glycared ‘_‘x'\l
\._hemoglobin =79¢_/

No

Yes
! '
Add sufforylurea Add glitazone

{least expensive)

4—"/-
.

Glycated

_he moglobin = %/

{no hypoglycemia)

~ -

) No

Intensify insulin therapy

Add glitazone

Add basal insulin

!

Glycated

hemoglobin =7%, ./
. g -

Add sulforylurea

NGO | —-—

R

e ‘L:_,_Iyu:a:e_.’:i- N

{ ; o ]
\_hemeglobin =7%__/

——

L

Yes

|

NO | -—

7 Glycated TN

. hemoglobin =796 J
Yes

'

Add basal insulin or intensify
insulin therapy

|

:

Intensive insulin therapy plus metformin with or without glitazone

Nathan DM, et al. NEJM 2006;355:2477-80.
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