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INTRODUCCION

* La neuropatia cardiaca autondmica (NCA) es una complicacion crénica

frecuente y a menudo infradiagnosticada en pacientes con diabetes.
 Impacto en la morbilidad y mortalidad cardiovascular

 Mejorar nuestro entendimiento del papel de la NCA en la enfermedad

cardiovascular ofrece un potencial terapéutico en la reduccion de la

"

mortalidad cardiovascular
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Toronto Consensus

“a disorder of autonomic control of

the cardiovascular system in the

setting of diabetes or metabolic

derangements of pre-diabetes after

the exclusion of other causes.”

Tesfaye S, et al.Diabetic Neuropathy Expert Group. Diabetes Care

(2010);
Spallone VV et a2l Consensus on Diabetic Neuronathv Diabetes Metab




PREVALENCIA

* Prevalencia global ~ 20% (65% con incremento de

la edad y la duracion de la diabetes)
* DM2 (debut) ~ 7%

* DCCT y EDIC en DM1: 29% en el grupo intensivo y
35% en el grupo control (14 anos de seguimiento).
—~N /_/\_.

Spallone V. Cardiovascular autonomic neuropathy in diabetes. Diabetes Metab |
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FISIOPATOLOGIA

* MULTIFACTORIAL
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death

Pop-Busui R. Cardiac autonomic neuropathy in diabetes: a clinical perspective.
Niabetac Care (7010)



FACTORES DE RIESGO

Risk factors Type 1 DM Type 2 DM
Ape + +
Gender (female) + -
Obesity - +
Hyperinsulinemia MA +
Duration of DM ++ ++
ook + +
HbAlc ++ ++
Hypertension T +
Retinopathy ++ +
Hypeririglyceridemia + +
Classical DPI ++ ++
Microalbuminuria +H ++
Dyslipoproteinemia (> LDL and < HDL + (+)
Prevalence at diagnosis of DM 7.70% 2%
Prevalence after 10 yr 38% 65%
Prevalence (random) 25% 34%

OMUN: Control glucémicoy duracion de la DM.

Serhiyenko VA et al, Cardiac autonomic neuropathy: Risk factors, diagnosis and treatment. World ] Diabete



SINDROME METABOLICO Y NCA

Insulin resistance
Hyperinsulinemia

Glucose
vanability

IFG-IGT

Inflammation

Neuroinflammation

Hypertension

Dyslipidemia

Obesity

SAS

Cardiovascular Metabolic

effects

Autonomic

—> O
Lep‘/
/ .

Gut

dysfunction

Vagal depression
Sympathetic predominance

effects

Smoking

Oxidative stress and
inflammation
biomarkers

Ethnic differences
Genetic

susceptibility

T

4 e e om e %




DIAGNOSTICO
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* Medicina Nuclear (SPECT/PET) *
 Muscle sympathetic nerve activity (/\”

* Frecuencias dominantes (LF y HF)* representa
la amplitud VFC
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DIAGNOSTICO
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AMF 2012;8(10):547-548



D I A G N 6 S T I C Q NO superiority of one test over anothe
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CLASIFICACION el

CARTs CLINIC
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Dimitropoulos et al. Cardiac autonomic neuropathy in patients with diabetes Mellitus World ] Diabetes



PRESENTACION CLINICA

T

Parasympathetic denervation |
with increase of sympathetic tone i

Parasympathetic and
sympathetic denervation

Diagnosis of

type 1 or type 2
dlabEIes mellitus

4 - EEStmg
/ > tachycardia
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/ ,,f//l‘;::reased HRV, depressed BRS
; Impaired torsion

J,f/ Cardiac autonomic imbalance

o — Impaired
/ exercise tolerance \

~ Orthostatic |
hypotension

Impaired BP, HR and

stroke volume

exercise in the
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Subclinical CAN

structural or g':_horonary
Clinical CAN  disease

ISQUEMIA SILENTE
MIOCARDIOPATIA DIABETICA
DISFUNCION VENTRICULAR
MUERTE SUBITA

Impairment of the
baroreceptor  sensitivity,
resulting in inadequate HR
response and peripheral
vasoconstriction

cardiac
response to
absence of
cardiac

Dimitropoulos et al. Cardiac autonomic neuropathy in patients with diabetes Mellitus World ] Diabetes

"™ A\




VALOR PRONOSTICO

o—/\-V-AJ
Contemporary Reviews in Cardiovascular Medicine &gc

Diabetic Cardiovascular Autonomic Neuropathy ARD\

Aaron . Vimk, MD, PhD, MACP; Dan Ziegler, MD, PhD, FRCPE o

” G

C% IS associated with a relative

1560 = risk of mortality of 3.65 in a meta-
1400
1200 analysis (15 longitudinal
1000 - 4 .
20 studies).
\CHI « Association of CAN with major CV
4
N‘ \F 200 30% 113” events
U Died  Alive ' Died  Alive .
+CAN CAN CAN and sudden death

Vinik et al. Diabetic Ca:diqyﬁ:stsélgééﬂtmaﬁié|W@F@pwﬁircu/ation (20

EURODIAB (DM1) and ACCORD (DM2) CAN were independent predictors of mortality for any and
cardiovascular causes. Combined indices are better predictors than individual ones.




EXCESO DE MORTALIDAD:
MECANISMOS

* Morbilidad: isqguemia miocardica silente.

* Factores de riesgo: taquicardia de reposo, hipotension ortostatica, hipotension
postprandial, prolongacién del QT, patrén no-dipper, inestabilidad perioperatoria,

reduccion de la VFC.

* Denervacién simpatica: reduccién de la vasodilataciéon coronaria y cerebral

mediada por el SNS.
* Incremento de la RA y la calcificacién coronaria.

» Afectacion vascular periférica -> complicaciones relacionadas con el pie diabético.

Dimitropoulos et al. Cardiac autonomic neuropathy in patients with diabetes Mellitus World ] Diabetes
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ISQUEMIA SILENTE

12 ESTUDIOS CORTE TRANSVERSAL.
1200 OR 1.96 (IC95% 1.53-2.51)
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Mi 399
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‘RETRASO EN EL DIAGNOSTICO Y DEL TRATAMIENTO

Vinik et al. Diabetic Cardiovascular Autonomic Neuropathy. Circulation (.
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* Signo_precoz de afectacion vagal. Si progresa -> normalizacidon de
la FC.

 FC fila sin respuesta al ejercicio moderado, estrés o sueno indica
denervacién completa

 Meta-analisis (87 estudios) por cada + 10 Ipm en reposo RR 1.15
para ECV, y RR 1.17 para mortalidad por todas las causas.

 ADVANCE (n = 11.140 con DM2), una > FC basal se asocio con un >
mortalidad por todas las causas y de causa CV (adjusted hazard
ratio 1.15 x 10 Ipm)

o F(C s Ghetfa Reyrodieriasarotis 1aieatt or deicdscals coplichiene in @gi@nts with type 2 diabetes



HIPOTENSION ORTOSTATICA

e TAS > 20 mmHg o TAD > 10 mmHg. Sintom:
asintomatica.

 Fallo de fibras simpaticas eferentes del baroreceptor,
respuesta disminuida de NA al desc. TA, diuréticos, bajo
gasto cardiaco, etc.

e Metanalisis (13 estudios): HO Aumento de mortalidad
todas las causas (RR 1.78), enfermedad coronaria, ICC.

« ACCORD: HO 20%. Marcador independiente de mortalidad
Rici( e @ Sa{ipseaUIgaigy R oal§ e C Crpshogpiradizaetony{RR 38 %)

observa



PATRON NO DIPPING O DIPPING

REVERSO
/Diab{tes

Insulin resistance
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Neuropathic

pain \\ﬁ Nondipping

Salt-sensitive
hypertension

[daytime sodium
risin g g\//retenﬁun and n.i-ghlti.me
pressure-natriuresis)

< 10% o < 0%

No dipping 40-60% en DM.
Reverse dippinig 10-30%.
SIGNO DE NCA.

2-8 exceso riesgo morbilidad
CcVv

Reverse dippinig: progresion
ND a IRC y dialisis.

Spallone V. Cardiovascular autonomic neuropathy in diabetes. Diabetes Metab |
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INESTABILIDAD INTRA Y

PERIOPERATORIA

OROTRAQUEAL

[

w

INDUCCION ANESTESICA INTUBACION

MAYOR DESCENSO DE TAY FC MENOR INCREMENTO DE TAY FC

MAYOR REQUERIMIENTO DE AMINAS VASOACTIVAS
RIESGO QUIRURGICO x 2-3

Burgos et al. Increased intraoperative cardiovascular morbidity in diabetics with autonomic neuropathy. Anesthesiology (1989)



RIGIDEZ ARTERIAL Y NCA —
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RIGIDEZ ARTERIAL Y NCA

Prevalence of CAN (%)

OR: 6.61
T (285-1533)
100- OR: 2.14 ’
T (1.04439)
OR: 3.34 OR: 3.09
80 [(1.86-6.01)] [(1.16-8.23)
60.7%
(42.4-76.4)
60 -
43.8%
(33.1-55.2)
33.3%
40 - (21.4-47.9)
18.9% 7
(14.0-25.1) 7
20 - /
0 %

— Patients with normal ankle-brachial index (n = 190)
=mmm Patients with arterial stiffness as a whole (n =73)
zzzz1 Patients with only arterial stiffness (n = 45)

ez Patients with arterial stiffness plus
peripheral artery disease (n = 28)

Sex

Age at inclusion

Duration of DM 1
Microangiopathy
Antiaggregant therapy

Body mass index

Waist circumference

Office systolic blood pressure
Office diastolic blood pressure
Arterial stiffness

Peripheral artery disease

Heart rate variability in response to deep breathing (E/I)

Eull model: Stepwise model:
RZ=0.126; P < 0.001 RZ=0.113; P < 0.001
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Heart rate variability in response to orthostatism (30:15 ratio)

Sex

Age at inclusion

Duration of DM 1
Microangiopathy
Antiaggregant therapy

Body mass index

Waist circumference

Office systolic blood pressure
Office diastolic blood pressure

Arterial stiffness

Full model:
RZ=0.131; P < 0.001

Peripheral artery di

Stepwise model:
RZ=0.122; P < 0.001

Standardized
(CI95%)
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Nattero-Chavez et al. ) Clin Endocrinol Metab (2019



NEFROPATIA DIABETICA Y NCA

o—/\-v-/\J /—/\—1
11 estudios (7 en DM1) evaluaron la NCA en la progresion de albuminuria y/o
deterioro de la funcidon ren

Lack of nocturnal BP dipping
(causing increased intra-
glomerular pressure resulting
in albuminuria)

Deficits in
erythropoietin
production and

anaemia

Glomerular and tubular dysfunctio

* Indirect (hypertension) lurnal postural falls in BP

e direct (vascular smooth muscles (resulting in lower intra-
proliferation, vasoconstriction) glomerular pressure)

Spallone V. Cardiovascular autonomic neuropathy in diabetes. Diabetes Metab |
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Table 2. Studies evaluating the predictive value of CAN for progression of diabetic nephropathy

Study No. and type CANtesting  Follow-up, yr Kidney function outcomes
Sundkvist et al. (1993) [59] 35TIDM DB, Tilt test 10 CAN predict{}r of A GFR and associated
with JGFR
Weinrauch et al. (1998) [60] 26 T1DM with proteinuria DB, LS, VM 1 VM predictor of A crf:atmm
failure
Burger et al. (2002) [61] 23 T1DM with macroalbuminuria DB, LS, VM, HRV HRV i
indices x
Forsen et al. (2004) [62] 58 TIDM DB, Tilt test, OH D 1ated with 14 years UAE

Maguire et al. (2007) [64]
Kim et al. (2009) [65]

al™2014) [67]

rlov et al. (2015) [68]
1st Joslin Kidney Study

Yun et al. (2015) [69]

137 TIDM wi“ ia Pupillary light test
1&2“1“&1 oPmoalbuminuria DB, LS, VM, OH
(1,523 with diabetes) Heart rate, HRV
indices

204 T2DM without ESDR DB, LS, VM, OH
204 T1DM with normoalbuminuria MCR during DB
166 T1DM with microalbuminuria

755 T2DM without CKD DB, LS, VM, OH

p&’~

16

2.5
14

9.6

OH predictor of 7 years A GFR

Small pupil size predictor of micro
DB predictor of A eGFR,
Heart rate and HRV predictors of ESRD

CAN predictor of eGFR decline

MCR <20 predictor of eGFR loss (odds
ratio, 4.09) and of CKD stage =3

Confirmed CAN predictor of CKD
(hazard ratio, 2.62)

Spallone V. Cardiovascular autonomic neuropathy in diabetes. Diabetes Metab |
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RECOMENDACION DE DESPISTAJE

Guidelines of scientific societies on screeninag and diagnosis of CAN in
Toronto Consensus Position Statement ADA Position Statement AACE/ACE SID/AMD Standards

(2011) [1,2] (2017) [83] (2018) [95] (2018) [96]
Symptoms Screening Screening Screening Screening
Signs Screening Screening Screening Screening
Diagnosis
CARTs Gold standard for Possible utility in asymptom- Screening Diagnosis
diagnosis atic patients
HRV (time- and frequency- Prognostic information Research Clinical use in addition to Research
domain indices) CARTs
Candidates Universal screeningof =~ Those with microvascular Those with T2DM from In particular in those
symptoms and signs complications and/or diagnosis, or TIDM after with high CV risk
hypoglycaemia unawareness 5 years and complications

ENIBILIDAD? SCORE DE RIESG@

Spallone V. Cardiovascular autonomic neuropathy in diabetes. Diabetes Metab |
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PREGUNTA ... CUAL ES LA UTILIDAD CLINICA DEL
DESPISTAJE Y DIAGNOSTICO DE LA NCA?

Insights into the general therapeutic
strategy

Use this information for

Risk stratification for

cardiovascular disease Defining and tailoring targets of

therapeutic intervention

Risk stratification for stroke Asymptomatic
Risk stratification for Addressing clinical inertia

nephropathy progression

Risk stratification for
major surgery

Supporting patient adherence

OWEVER ...there is a /ack of prospective studies assessing the cost-effectiveness of CAN testin

Spallone V. Cardiovascular autonomic neuropathy in diabetes. Diabetes Metab |
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— Risk Factors for the Presence and
Progression of Cardiovascular
Autonomic Neuropathy in Type 2

6-year 13-year
@ Manifest Manifest - ‘
CAN CAN

Early 54 gg Early
CAN CAN

No
CAN

No
CAN

N= 299

Andersen et al. Risk Factors for the Presence and Progression of Cardiovascular Autonomic Neuropathy in Type 2 Diabetes
ADDITION-Denmark. Diabetes Care 2018.



MENSAJES PARA LLEVAR A
CASA

* La neuropatia cardiaca autonémica en una complicacion frecuente,
habitualmente infradiagnosticada que asocia una alta morbi-mortalidad
en pacientes con diabetes.

* Es una disfuncidon progresiva, inicialmente asintomatica por afectacion
exclusiva cardiovagal, pudiendo progresar a una forma sintomatica
grave involucrando el tono simpatico.

* El diagnostico se realiza mediante test de reflejo cardio-autonémicos
basados en la variabilidad de |la frecuencia cardiaca y la tension arterial.

 La estrategia de tratamiento se limita a la prevencidon de su progresion y
el control sintomatico.
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