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Definicion

La diabetes mellitus es un grupo de trastornos metabdlicos
caracterizado por la disregulacion del metabolismo glucémico en la
que predomina la hiperglucemia, resultante de una deficiencia
relativa de insulina, a menudo sobre un fondo de insulinorresistencia
(diabetes tipo 2) o deficiencia absoluta de insulina relacionada con la
fisiopatologia autoinmune (diabetes tipo 1).
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Fisiopatologia. Tipos de diabetes

/ DIABETES TIPO | \ / DIABETES TIPO Il \

* Destruccion autoinmunitaria « Resistencia a la insulina ™
cronica de las células beta Déficit relativo de
del pancreas ¥ Déficit secrecién
absoluto de insulina =%
Hiperglucemia y cetosis * Obesidad y sedentarismo
* 5-10% de todos los pacientes e 90-95% de todos los
con DM pacientes con DM
* Autoanticuerpos =
\\ \‘0 : G | . ]
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Otros tipos minoritarios:

e MODY (monogénica)

Enf. del pancreas exocrino (fibrosis quistica)

* Farmacos (glucocorticoides)

* Infecciones (VIH)
* Trasplantes de organos

Table 2. Characteristics of Type 1 Diabetes, Type 2 Diabetes, and Monogenic Diabetes

Characteristic

Type 1 Diabetes

Type 2 Diabetes

Monogenic Diabetes

Usual age at onset

Genetics
Clinical presentation

Autoimmunity
Ketosis

Likelihood of obesity

Acanthosis nigricans
Parental diabetes

Frequency of all diabetes in
children and young adults

>6-12 mo

Polygenic
Acute

Yes
Common

Similar to general population

No
In 2%-4%
Usually =90%

During or after puberty

Polygenic

Variable; from slow, mild (often
insidious) to severe

No
Rare

Greater than general
population

Yes
In 80%
Most countries <10%

After puberty (except for
MODY2 and neonatal
diabetes)

Monogenic

Variable; sometimes incidental
(as with MODY2)

No

Rare; common in neconatal
diabetes

Similar to general population

No
In 290%
1%-6%

Caracteristicas de los diferentes tipos de DM

SARTD-CHGUV Sesion de Formacion Continuada
Valencia 13 de Diciembre de 2022

cartd A,

Servicio de Anestesia,
Reanimacion y
Tratamiento del Dolor
HOSPITAL GENERAL
UNIVERSITARIO VALENCIA



(3) Adipose
tissue
(4) Skeletal
@ muscles
(5) Liver

Defects

= T Insulin resistance

Therapeutic options:

= Metformin

= Thiazolidinedione

= GLP-1 receptor agonist and
SGLT2 inhibitor*

(7) Brain

Defects

= Impaired appetite
regulation

= T Sympathetic tone

= 1 Dopamine activity

Therapeutic options:

= GLP-1 receptor agonist

« Dopamine agonists

Defects

.

(B) Gastrointestinal tract

+ | Incretin effect

Therapeutic options:
= GLP-1 receptor agonist
= DPP-4 inhibitor

(9) Inflammation

Defects
= TChronic inflamnmation

A

Therapeutic options:

= GLP-1 receptor agonist

= SGLT2 inhibitor

= Anti-inflammatory agents

(12) Pancreatic amylin (IAPP)

Defects
= lAPP deposition
in pancreas
Therapeutic options:
= Future therapeutic target

Hyperglycaemia

(10) Immune function

Defects
= Immune dysregulation

/ Therapeutic options:
= GLP-1 receptor agonist

(1) B cells

Defects
= | Mass
= | Function
Therapeutic options:

= GLP-1 receptor agonist
= Insulin

= Sulfonylurea

= Meglitinides

= DPP-4 inhibitor

(6) Kidney

Defects

+ T Glucose reabsorption
incloding SGLT2
hyperexpression

+ T Inflammation and fibrosis

Therapeutic options:

+ SGLT2 inhibitor

* Mon-steroidal selective MRA

(2) acells

Defects
= o cells including
T glucagon

Therapeutic options:

= GLP-1 receptor agonist
= Amylin analogues

= DPP-4 inhibitor

= Immune modulators
= SGLT2 inhibitor

(11) Stomach or small intestine,
or both

Defects

= Abnormal emptying

= Gut dysbiosis

+ T Glucose absorption

Therapeutic options:

= GLP-1 receptor agonist

+ DPP-4 inhibitor

= a-glucosidase
inhibitors

= Amylin analogues

= Metformin

Figure 1: The deleterious dozen: 12 pathophysiological defects contributing to B-cell failure in type 2 diabetes with therapeutic options for individual

pathways

T=increase. | =decrease. DPP-4=dipeptidyl peptidase 4. GLP-1=glucagon-like peptide-1. IAPP=islet amyloid polypeptide. MRA=mineralocorticoid receptor
antagonist. SGLT2=sodivm-glucose cotransporter 2. *Mot the primary mechanism of action.

La diabetes es una enfermedad sistémica que afecta a varios sistemas y organos
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Epidemiologia =+ a4

* Ladiabetes es la patologia endocrinolégica mas comun en el mundo.

* Se estima que 463 millones de personas padecen diabetes (8,5 - 9,3% de
la poblacién adulta) y representa un aumento de cuatro veces en la
prevalencia desde 1980.

* Importante causa de mortalidad. Mas en paises en vias de desarrollo.
* 2045: 693 millones (obesidad y sedentarismo).

* ]
2l
30 millones (10 % 6-7% 11,6% de 13.8 % de

8,5-9,3% de la

de la poblacion) de la poblacion | poblacién  |a poblacién poblacién (45-50%

no diagnosticados)

cartd A SARTD-CHGUV Sesion de Formacion Continuada
Servicio de Anestesia, Valencia 13 de Diciembre de 2022

Reanimacion y
Tratamiento del Dolor
HOSPITAL GENERAL
UNIVERSITARIO VALENCIA



Epidemiologia en el paciente

quirargico

 Se estima que el 15-25 % de todos los procedimientos se realizan en
pacientes diabéticos.

 Mayor incidencia de complicaciones y eventos perioperatorios adversos
(infecciosos y cardiovasculares).

* Se estima que la prevalencia de hiperglucemia (> 140 mg/dl) es de un 20-
40% entre los pacientes quirurgicos y que el 50% de las personas con
diabetes se veran sometidos a una intervencién quirdrgica al menos una
vez a lo largo de su vida.

* La diabetes no diagnosticada (hasta un 10%) supone un factor de mayor
riesgo en el perioperatorio que la enfermedad previamente diagnosticada.
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Diabetes y COVID-19

* Evidencia reciente sugiere que una infeccion previa por SARS-CoV-2 puede
aumentar el riesgo DM.

* Interrupcidon en la atencion de salud, disminucion de la actividad fisica y
aumento del consumo de alimentos no saludables.

* La DM es la principal comorbilidad de los pacientes ingresados por COVID-19.
e Alta morbimortalidad en pacientes con DM y otras comorbilidades.
* Disregulacion del metabolismo de la glucosa, inflamacion y alteracion del

SRAA I:> Disfuncion inmunitaria.
* Disfuncion pancreatica. 53::% —
ile— L
R
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Complicaciones microvasculares

* Edema macular

\

Hiperglucemia cronica

 Complicacion mas . Sensorial y motora
frecuente * Predominio
e Pérdida visual periférico, simétrico y
* Panfotocoagulaciony distal
farmacos

* Hipotension arterial

antiproliferativos. ortostatica

* Disfuncion cardiacay
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gastroparesia.
/ \ * Pie diabético /
SARTD-CHG esion de Formacion Continuada

\

* ERC, dialisis y
trasplante
Mayor riesgo de IRA
en el perioperatorio.
Evitar nefrotdxicos
Mantener la presion
de perfusion renal

)

Valencia 13 de Diciembre de 2022



cartd A\,

Servicio de Anestesia,
Reanimacion y
Tratamiento del Dolor
HOSPITAL GENERAL
UNIVERSITARIO VALENCIA

Neuropatia autondmica

Disfuncién cardiovascular, digestiva y genitourinaria.

Aumenta el riesgo de eventos cardiacos, hipotension intraoperatoria y
arritmias.

Hipotensidon paraddjica supina e intolerancia al calor.
Gastroparesia:

%
= (TR
30-50 % de los pacientes con DM.

Retraso en el vaciamiento gastrico |:> Ndauseas, vomitos, distension, saciedad
precoz.

Mayor riesgo de aspiracion.

Importante identificacion preoperatoria (“clapotement”). Confirmacion mediante
gammagrafia.

Premedicacion + intubacion mediante ISR.

Alteraciones en la respuesta a los BNM: prolongacion del tiempo
necesario para la recuperacion W) Dosis mayores y monitorizacion.

SARTD-CHGUV Sesion de Formacion Continuada
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Neuropatia autondmica cardiaca
(CAN)

* Eventos cardiovasculares y mortalidad.
* Hipotension arterial, mareos y sincopes.

* Inestabilidad hemodinamica intraoperatoria.
* Alteracion de la respuesta ventilatoria a la hipoxemia y la hipercapnia.

 Deteccidon: maniobra de Valsalva, ECG, monitorizacion ambulatoria de la
TA.

* Evitar farmacos que puedan producir hipotension arterial.
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Complicaciones macrovasculares

Resistencia a la insulina.

e Estan presentes en el 30-50% de los
pacientes con DM-II.

 Enfermedad coronaria, ACV, ICC, HTA, DLP, e
aterosclerosis, ulceras en los pies... [®

e La presencia de nefropatia aumenta el
riesgo cardiovascular.

* Mayor riesgo perioperatorio de eventos , |
cardiovasculares. ‘

* Tasa de mortalidad dos o tres veces mayor
que pacientes no diabéticos. El )
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Servicio de Anestesia,
Reanimacion y

Implicaciones en la via aérea

Glicosilacion no enzimatica de las
estructuras colagenas periarticulares
de las articulaciones
temporomandibulares y
atlantooccipital W= Movilidad
cervical reducida.

Obesidad.

Sindrome de las articulaciones
rigidas.

Mayor incidencia de bocio en
pacientes con DM-I.

Signo de la oracion
(queiroartropatia): dificultad para
acercar las palmas de las manos.

Tratamiento del Dolor

SARTD-CHGUV Sesion de Formacion Contih
Valencia 13 de Diciembre de 2022

g Mayor
prevalencia de
. VAD (1/3)
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sugar

Find the sugar
with our Sugar Smart app

Hipoglucemias

Search ChangedLife

* Hasta un 20% de los pacientes diabéticos.

* Precauciéon en pacientes con control glucémico labil y farmacos
hipoglucemiantes.

* Se asocian con morbimortalidad :> Alteraciones ECG,
angina, arritmias y muerte subita.

* Importante la deteccidn temprana.
 Hiperinsulinemia terapeutica + mecanismos compensatorios

defectuosos —

Insuficiencia autonomica asociada a hipoglucemia.

 Tratamiento: glucosa vo o glucosa +/- glucagdén por via
parenteral.
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11% del gasto sanitario
total (2-3 veces mayor
que personas sin
diabetes).

v

2030: cerca de 500
millones de euros.

—<

Costes /Q>
</ 7

A 4

Estancias mas prolongadas y mas
complicaciones (infecciones del sitio
quirurgico, ceguera, dialisis, infartos, ACV,
amputacion).

Polifarmacia compleja.

Mayor morbimortalidad.

Pérdida de afos y calidad de vida.

Mayor pérdida de productividad.

Negacion inapropiada de cirugia ambulatoria.
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Costesen Espana [ |

Guia de Practica
Clinica sobre
Diabetes Mellitus
Tipo 1

e Estudio CODE-2: 1305 -euros por
paciente y ano.

e 6,3-7,2% del gasto sanitario es
atribuible a la diabetes.

» El gasto directo en el paciente diabético
practicamente duplica al del paciente
no diabético.
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Diabetes

Standards of Care
in Diabetes—2023
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Diagndstico &\ &

DiabetesPro

Table 2.2—Criteria for the diagnosis of diabetes
FPG =126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake for at least 8 h.*

OR

2-h PG =200 mg/dL (11.1 mmol/L) during OGTT. The test should be performed as described

by WHO, using a glucose load containing the equivalent of 75 g anhydrous glucose
dissolved in water.*

OR

A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using a method
that is NGSP certified and standardized to the DCCT assay.*

OR

In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random
plasma glucose =200 mg/dL (11.1 mmol/L).

DCCT, Diabetes Control and Complications Trial; FPG, fasting plasma glucose; OGTT, oral glu-
cose tolerance test; NGSP, National Glycohemoglobin Standardization Program; WHO, World
Health Organization; 2-h P

plasma glucose. *In the absence of unequivocal hyperglyce-
mia, diagnosis requireg”two abnormal test results from the same sample or in two separate
test samples.

Criterios diagnosticos de diabetes mellitus. ADA, 2023.

SARTD-CHGUV Sesion de Formacion Continuada
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Asymptomatic adults

Hyperglycaemia symptoms* in childhood and adolescence

¢ Diagnostic test

HbA,,

=6-5%

Diagnostic

Fasting plasma

=7 mmol/L (126 mg/dL)

Screening test o Diagnosis of diabetes
for diabetes "l 2h06TT >11-1 mmol/L (200 mg/dL) "
Random blood | =11-1 mmol/L (200 mg/dL) with
glucose hyperglycaemic symptoms* Differential diagnosis
v

Screening candidatest Type 2diabetes | LADA Type 1diabetes | MODY
(1) Adults with overweight or obesity Age =30 years >30years Children and <25 years

(BMI =25 kg/m? or 223 kg/m? in some ethnic groups) adolescents
(2) Family history of diabetes Inheritance Polygenic Polygenic Polygenic Monogenic
(3) Ethnicities at high risk (eg, African American, Latino,

Native American, Asian, African, American, or Pacific Islander) BMI Overweight Mastly normal Mostly normal Mostly normal
(4) History of cardiovascular disease or hypertension or obese

(=140/90 mm Hg or medications) Autoantibodies? | Absent Detectable Detectable Absent
(5) Triglyceride >2-82 mmol/L (>250 mg/dL) or HDL-cholesterol

<0.90 mmol/L (<35 mg/dL), or both C-peptide Normal Low but Very low to Detectable
(6) Clinical conditions associated with insulin resistance: or elevated detectable undetectable

polycystic ovary syndrome, acanthosis nigricans, history of Diabetic Rare Rare Recognised Rare

gestational diabetes, and HIV infection ketoacidosis
(7) All other people aged =35 years Features Commonly Slowly progressive | Presents with Strong family

asymptomatic B-cell destruction | hyperglycaemic history
symptoms

Figure 2: Screening process for diabetes, its diagnostic criteria, and differential diagnosis
HDL=high-density lipoprotein. LADA=latent autoimmune diabetes in adults. MODY=maturity-onset diabetes of the young. OGTT=oral glucose tolerance test.
*Polyuria, polydipsia, polyphagia, or weight loss. tModified from Standards of Medical Care in Diabetes—2022.** £Glutamic acid decarboxylase, islet tyrosine

phosphatase 2, and zinc transporter-8.
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Aproximacion diagndstica y estrategia de screening de DM
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Table 4. Recommended Screening for Chronic Complications of Diabetes Mellitus®

Chronic Complication and
Clinical Situation

When to Start Screening

Sereening Frequency

Preferred Screening Test

Retinopathy
Type 1 diabetes

Type 2 diabetes

In pregnant women with
either type of diabetes

In women with either type
of diabetes planning to
conceive

Mephropathy
Type 1 diabetes

Type 2 diabetes

Meuropathy (distal symmetric
polyneuropathy)||

Type 1 diabetes

Type 2 diabetes

Cardiovascular disease
Hypertension
Dyslipidemia

5 y after diagnosis
At diagnosis
First trimester

During preconception
planning

5 y after diagnosis

At diagnosis

5 y after diagnosis

At diagnosis

At diagnosis

At diagnosis and before
initiating statin therapy

Annuallyt
Annuallyt
Every trimester and then closely

for 1 y postpartum

Same as recommendations for
pregnant women once con
ception occurs

Annually§

Annuallyg

Annually

Annually

Every visit
Annuallyq

Dilated and comprehensive
eye examination$

Dilated and comprehensive
eye examination}

Dilated and comprehensive
eye examination$

Dilated and comprehensive
eye examination}

Albumin-creatinine ratio on
random spot urine, @GFR

Albumin=-creatinine ratio on
random spot urine, eGFR

Skin assessment, evaluate for
foot deformities, lower-
extremity pulse assessment,
neurclogic assessment (10-g
moncofilament plus 128-Hz
tuning fork, ankle reflexes,
pinprick, or ternperature)

Skin assessment, evaluate for
foot deformities, lower
extremity pulse assessment,
neurclogic assessment (10-g
monofilament plus 128-Hz
tuning fork, ankle reflexes,
pinprick, or termnperature)

Blood pressure measurement
Lipid profile

Estrategias de screening de las complicaciones de la DM
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Generalidades del tratamiento de
la diabetes tipo |

e Se basa en la administracion de insulina para mantener niveles
preprandiales de glucemia < 130 mg/dl y postprandiales < 180 mg/dl.

* Bolos (lenta al acostarse + rapida en las comidas).

e Bombas de insulina: infusion continua + bolos. Aportan beneficios en el
manejo de la enfermedad.

* Sensores de glucemia: recomendados en todos los pacientes.
* Dietay ejercicio fisico.

El 27 de julio de 1921, los cientificos Frederick Grant
Banting y Charles Best logran aislar por primera vez la
hormona insulina que segrega el pancreas.
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Table 5. Pharmacokinetic Properties of Insulin Products®

Insulin Type Onset Peak Duration

Ultra-rapid-acting analogues
Aspart, lispro 14-17 min 57-63 min 4-Th

Rapid-acting analogues
Lispro, aspart, glulisine 5-15 min 45-90 min 2-4 h

Inhaled insulin 5-15 min 50 min 2-3h

Concentrated rapid-acting analogue

Lispro (200 WmL) 5-15 min A5-90 min 2-4 h
Short-acting
Human regular 05h 2-5h 4-8h

Intermediate-acting
NPH insulin 1-3h 4-10h 10-18 h

Concentrated human regular

Human regular U-500 0.5h 2-5h 13-24 h
(500 U/mL)

Long-acting basal analogues

Detemir 1-2h Nonet 12-24 ht
Glargine 2-3h Nonet 20-=24 h
Degludec 1-3h None 24-42 h

Concentrated basal analogue (ultra-long-acting)
Glargine (300 U/mL) 6h None 24-36 h

Premixed insulinsg

70% NPH/30% regular 0.51h 2-10h 10-18 h
75% NPL/25% lispro 10-20 min 1-6h 10-18 h
50% NPL/50% lispro 10-20 min 1-6h 10-18 h
70% NPA/30% aspart 10-20 min 1-6h 10-18 h
70% degludec/30% aspart 10-30 min 0.5-2 h =24 h

Propiedades farmacocinéticas de los diferentes tipos de
insulinas disponibles en el mercado
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Generalidades del tratamiento de

la diabetes tipo Il

Management of Hyperglycemia in Type 2 Diabetes, 2022. A
Consensus Report by the American Diabetes Association (ADA)
and the European Association for the Study of Diabetes (EASD)

Melanie J. Davies, Vanita R. Aroda, Billy S. Collins, Robert A. Gabbay, Jennifer Green,
Nisa M. Maruthur, Sylvia E. Rosas, Stefano Del Prato, Chantal Mathieu, Geltrude Mingrone,
Peter Rossing, Tsvetalina Tankova, Apostolos Tsapas, and John B. Buse

* Autocontrol de la glucemia (hipoglucemias).

* Educacion del
terapeutico.

American
Diabetes
. Association.

DiabetesPro

paciente: autoasistencia y colaboracion con el plan

e Estilo de vida: cohsejo nutricional, ejercicio y pérdida de peso :>
Mejora la resistencia a la insulina, la TA y el lipidograma.
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 A. Recomendaciones nutricionales en la diabetes mellitus

. en e puede
Acidos grasos trans, 10-15% de AG
i <10% de AG polii

Los porcentajes se refieren a la energia total de la dieta
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DECISION CYCLE FOR PERSON-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS

»  The individual's priorities

REVIEW AND AGREE ON MANAGEMENT PLAN

= Review management plan

»  Mutually agree on changes

+  Ensure agreed modification of therapy is implemented
in a timely fashion to avoid therapeutic inertia

*  Undertake decision cycle regularly (at least onceftwice a year)

= Dperate in an integrated system of care

PROVIDE ONGOING SUPPORT AND
MONITORING OF:

+  Emotional well-being

» Lifestyle and health behaviors

+  Tolerability of medications

+ Biofeedback including BGM/CGM,
weight, step count, HbA, , BP, lipids

GOALS
OF CARE

* Prevent complications
* Optimize quality of life
C!>

+  Current lifestyle and health behaviors

s Comorbidities {i.e., CVD, CKD, HF)
Clinical characteristics (i.e., age, HbA,, weight}
Issues such as motivation, depression, cognition
Social determinants of health

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE
OF TREATMENT

* Individualized glycemic and weight goals
= Impact on weight, hypoglycemia, and cardiorenal protection
= Underlying physiological factors
= Side effect profiles of medications
»  Complexity of regimen li.e., frequency, mode of administration)
»  Regimen choice to optimize medication use
and reduce treatment discontinuation
= Access, cost, and availability of medication

IMPLEMENT MANAGEMENT PLAN UTILIZE SHARED DECISION-MAKING TO
: . CREATE A MANAGEMENT PLAN
+  Ensure there is regular review;
more frequent contact initially +  Ensure access to DSMES
is often desirable for DSMES AGREE ON MANAGEMENT PLAN + Involve an educated and informed person
, {and the individual's family/caregiver)
* Specify SMART goals: «  Explore personal preferences
- Specific + Language matters (include person-first,
B ll'Iea‘sura ble strengths-based, empowering language)
- Achievable «  Include motivational interviewing, goal
) Ilgahs!m_ setting, and shared decision-making
- Time limited
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Generalidades del tratamiento de
la diabetes tipo Il

New Diabetes Medications Raise New Perioperative
Concerns for the Anesthesiologist

Jennifer A. DeCou, MD, and Stephen H. Sams, MD

 Metformina: tratamiento de primera linea.
* Tiazolidinedionas: mejoran la resistencia a la insulina.
e Sulfonilureas y las meglitinidas: riesgo de hipoglucemias.

* Inhibidores dipeptidil peptidasa 4 (DPP-4): efecto hipoglucemiante
modesto.

 Analogos GLP-1: mayor pérdida de peso.
* Inhibidores cotransportador de sodio-glucosa 2 (SGLT2): en pacientes con

IC o IR.
* Insulina: si no se consiguen los objetivos glucémicos con tratamiento
orales.
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Reduce excessive
hepatic glucose output

Stimulate impaired
insulin secretion

: a-Glucosidase
; inhibitors

A Fiick ia Sulfonylureas
LT hyperglycemia Meglitinides

Glitazones Biguanides

== Decreased
—- |NCreased

——

Improve peripheral
insulin action

Mecanismo de accion de los farmacos antidiabéticos orales (ADO)
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Urgencias diabéticas agudas

Cetoacidosis diabética Coma hiperosmolar no cetosico
: N * Interacciones medicamentosas
e Carencia absoluta de insulina
(T YV I (DM'").

1d

Son las complicaciones mas -
graves de la diabetes.
Suspender la cirugia.

ae Insulina sc o Iv. - T, -
\ / \ bicarbonato si acidosis mtensa./
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Management of

DKA

AtoK&D

A Airway

B Breathing

C Circulation

D Diabetes

E Electrolytes and pH

Fluid replacement

G Hourly Glucose

H HbAIC

I Fixed rate Insulin

J  Clinical Judgement

K Hourly Ketones

and

Diagnostic criteria
All of these must be present to make the diagnosis
D-Blood glucose211 mmol/L or history of diabetes*
(glucose will be <11mmol/L in eugly ic ketoacidosis)
K-Blood ketones 23 mmol/L or urine ketones 22+
A-pH<7.3 or bicarbonate <15 mmol/L

C ider ITU ref I if any of the following:
1. Young or elderly or pregnant 2. Heart or liver or kidney failure
1mmlu@dwmm“wumm<&nmm«wdl or potassium
<3.5 mmol/L or GCS <12 or p P or px brady/ tachy dia or anion gap >16

v
Omin - Give 500mi of 0.9% sodium chioride - Start fixed rate insuli
to ®=p stat doses until systolic BP>90 mmHg mp Infusion at O.1ml/kg/hr u  Registraror

60 = Then give 1000ml 0.9% sodium * Continue patient’s long-

s ™in  chioride over 1 hr acting insulin e P
g 60 Continue fluid replacement * Potassium replacement
w’-xlmao.sxmammmm'.mzm * <3.5- senior review
to * Then, 1 litre of 0.9% sodium chloride with potassium®,over 2 hr « 3.5.5.5- 40 mmol/l
5 Ghrs = Then,1 litre of 0.9% sodium chloride with potassium®,over 4 hr  « >5.5. no replacement
_g Continue fluid replacement Monitor for hypoglycaemia
g Ghrs - 1 litre of 0.9% sodi hioride with p ., over 4 hr = Start S00ml 10% glucose
= to ’O'I’hen.llltneofo.” o hioride with p *,over 6 hr  at 125mi/hr and reduce
12 Senix i if DKA p b d12 h insulin infusion rate by
hrs 50% (0.05mi/kg/hr) when

glucoses14 mmol/L
Monitoring

= Hourly glucose and hourly ketones
» Bicarbonate & potassium at 1 hr & 2 hr after diagnosis & 2 hourly thereafter
Check infusion rate if:
* Ketones not reducing by 0.5Smmol/hr
* Bicarbonate not increasing by 3mmol/hr
* Glucose not reducing by 3mmol/hr
= If glucose <4 mmol/L, follow hypoglycaemia guidelines and ensure fixed rate
insulin infusion is running at 0.05mi/kg/hr if DKA still persists

DKA Resolution and further management

* DKA is resolved when ketones<0.6 mmol/L and ph>7.3 or bicarbonate>15 mmol/L
«If DKA is resolved, switch to variable rate insulin infusion and seek diabetes specialist
review for further management

© GO0BOODCOEO

FIGURE 2

* Rule out Euglycaemic ketoacidosis and Hypergly ic Hy lar State (HHS) in high risk acutely
Diabetes team referral vell pati with diab (Eg: Pregr moseonSGLTzlnhlblm (gliflozins)

For more information, please review the managemens of Qiabelic kel 210 adulis by Joint Sritish Diabetes Socketies inpatient Care Group

An example of a simplified pathway for the management of ketoacidosis—reproduced by Kind Permission of Punith Kempegowda

Algoritmo de manejo de la cetoacidosis diabética
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-pemsmolar Hyperglycaemic State (HHS) care pathway in adults

Sodium Fluid status

Decreasing by
<3 mOsm/kg/hour i‘ Increase rate of infusion of 0.9% saline |

Decreasing at appropriate Ievel
(3-8 mOsm/kg/hour)

Continue same rate of fluids |

Decreasing 2 Consider reducing infusion rate of IV fluids
>8 mOsm/kg/hour i in(i

and/or insulin (if already commenced)

Increasing | Increase rate of infusion of 0.9% saline

*Calculated osmolality (mOsm/kg)=

Considerswitching to 0.45% saline
(2x¥Na*) + Glucose + Urea

at same rate

| Fluid status ‘

FaII of blood glucose at a rate of
up to 5 mmol/L per hour isideal

| Increase rate of infusion of 0.9% saline |

Commence Fixed Rate Insulin Infusion (FRII)
0.05 units/kg/hour OR increase rate to 0.1
units/kg/hour (if already commenced)
[convert tovariable rate intravenous insulin
infusion (VRIIl)or s¢ insulin once HHS has

Blood glucose falling
<5 mmol/L per hour

resolved]
Blood glucose falling Checkthe rate of change in osmolality and
5 mmol/L per hour | considerreducing the rate of fluid
p replacement and/or IV insulin infusion rate

Algoritmo de manejo del coma hiperosmolar no cetosico
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Manejo preoperatorio

. .
° 0 b t . admission and recovery Discharge
etivos. . O o . O s
u - - -
Post-operative

o Detectar la presencia de "

AialhhAatAac vi Al +1aa

Durante la visita preoperatoria, se debe
formular y compartir con los pacientes
un plan perioperatorio integral para el
control de la diabetes y las expectativas

para tranquilizarlos y aliviar su ansiedad.

O (apacidad de autocuidado.
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Referral:

Standardised
referral form
including:

m HbA__within

three months of

referral

m control of

co-morbidities

m all medications

surgery:

Assess and optimise:

m diabetes
m comorbidities.
Ensure Shared

Decision Making

Use surgery as a
teachable moment:

m weight
management
W exercise

m smoking
cessation.

If HbA _over
69mmol/mol
(8.5%) refer for
optimisation

Individualised
plan for:

m pre and
post surgery
medication
changes

m day surgery or
inpatient surgery

m timing of surgery

B communicate
plan with patient,
GP and all
relevant staff

On admission:

m ensure medicines
reconciliation

m use preoperative
plan

m maintain CBG at
6-12 mmol/|

m document CBG,
renal profile,
lactate, ketones
in emergency
patients

| ensure patients
with TIDM are

never denied
insulin

In theatre:

m minimise fasting

period

m maintain CBG at

6-12 mmol/I

m aim for early

DrEaMing

m clear diabetes

management
handover

On return to
the ward:

m ensure medicines
reconciliation

m encourage early
DrEaMing

n pro‘rec‘r pressure
areas

m ensure patients
with TIDM are
never denied
insulin

m maintain CBG at
6-12 mmol/|

m refer fo diabetes
specialist teams
according fo
criteria

On discharge:

Communicate
with patients and
GPs re:

m all medication
changes

m plan for future
diabetes care

m importance of
self management

Via integrada de atencion que cubre todo el recorrido del paciente desde atencion
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primaria hasta el alta domiciliaria.
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Ejemplo de lista de evaluacion prequirdrgica:

Diabetes
Conocida Tipo 1 Tipo 2 Otras
(MODY, pancreatitis...)
Mo conocida+ sospecha | 5i Mo
Tratamiento
Terapias no insulinicas orales)
inyectables (tipo dosis)
Insulina (tipo, dosis)
Infusora subcutdnea insulina Si Mo
Monitor continuo de glucosa Si No
Control metabdlico
Glucemia basal
Hba1C
Glucemias habituales
Tendencia a hipoglucemia Si | Mo M2 hipos/semana
Hipo. graves dltimo afio Ne
Cirugia
Intervencidn
Mawyor Menor
Aambulatoria Hospitalizacidn
Anestesia
Ordenes
medicas
Dia antes
Dia de la intervencidn
Evaluacidn Si Mo
Endocrinologia/Atencion | HbA1C:
primaria previa

SARTD-CHGUV Sesion de Formacion Continuada
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Manejo preoperatorio

Anamnesis

/ * Tipo de DM, duracion y control metabdlico. \

* Hospitalizaciones.
SNC: neuropatia autondmica, sincopes.
CV: cardiopatia isquémica, HTA, ICC, disnea, obesidad.
) * Respiratorio: infecciones.

* Gl: gastroparesia.

* @GU: disfuncidn eréctil, IR.
3 * Infecciones recientes.
oo  Hipoglucemias.
* Comorbilidades y medicacion.

e Caracteristicas de la cirugia y de la anestesia. /
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/ ldealmente, todos los \

pacientes con diabetes
mellitus deben someterse a su
cirugia lo mas temprano
posible por la manana para
minimizar la interrupcion de su
rutina de manejo terapeutico.
Si es posible, deben ingresar

el mismo dia de la cirugl’a./

Reanimacion y
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INTUBATION
« full stomach »

Increased risk
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SYMPTOMATIC ASYMPTOMATIC SYMPTOMATIC OR ASYMPTOMATIC
if - suspected if: COMPLICATED to investigate
— cardiovascular history | — other arterial damage if one of the signs present: | if diabetic microangiopathy
— ECG signs : ischaemia — proteinuria on urinary test — permanent tachycardia
or SMI — renal failure — ECGsigns : CAN confirmed if
— patient symptomatic — coronary calcium score > 400 QTc interval > 440 ms 2 ABNORMAL TESTS
or ischaemia or SMI
— orthostatic hypotension — test for HRV on deep
— post-prandial hypotension respiration
If major surgery Risk of silent — severe unfelt hypoglycaemia | — Orthostatic test for HRV
Lee score > 2 and myocardial [ [ Dl decyesee )
Functional capacity ischaemia (holler)
<4 MET (SMI)

Haemodynamic risks and serious arrhythmias

PERI/POSTOPERATIVE MONITORING (High dependency unit)

Valoracion preoperatoria del paciente diabético
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Pre-operative Evaluation

Post-operative
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4

Does the patient have diabetes?

| Random BG > 200 mg/dL in EMR |

no

‘L yes

HbA ¢ result within 3 months available in E@

no yes

‘ Draw super STAT HbAlc ‘ Draw super STAT HbAlc \

N

Follow pre-op eval for

patients without diabetes

\

'HDAIc<8% | HbAlc<8% + highris:
* End stage cirrhosis
*«  CKD Stage IV

* Type 1 diabetes

* insulin pump use

T

* U500 insulin use

y

HbAlc >8%

Nl
A\

Follow pre-op eval for
patients with diabetes

Diabetes consultation
in preoperative clinic

Patients to be seen by inpatient diabetes team post operatively for acute
management of dysglycemia and followed throughout hospitalization

Valoracion preoperatoria del paciente diabético
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History of diabetes Pre-operative BG
by patient or EMR = 140 mg/dL

Recommend a follow-up
check at pirmary care
physician/ endocrinology

Collect vital parameters: BF, HR & Pulse
Ox physical exam with focus to any
cardiopathy, vasculopathy, neuropathy,

Aquire EKG
! < 1lyr
nephropathy, or retinopathy ;

Diabetes treatment See insulin
with Insulin pump pump protocol

Recommend a controll at prima-
ry care physician / endocrinology
to optimize BG & HbAlc

Adapt diabetes treatment
as listed in Tables 1 + 2

Valoracion preoperatoria del paciente diabético
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Papel de la HbAlc . .

* Indicador del manejo glucémico crénico (3-4 meses). ‘1‘

e Se correlaciona con los niveles de glucemia en sangre. — AEVGEDEH Ble
* Limitaciones: variabilidad glucémica, carga hipoglucémica.

e Su determinacidbn no es necesaria en pacientes no diabéticos
asintomaticos. Solicitarla en todo paciente dabético sin determinacion en
los ultimos 90 dias.

* Niveles > 8,5 % se relacionan con riesgo de hiperglucemia y otras
complicaciones postquirurgicas (infeccion postoperatoria, infarto de
miocardio) , asi como una estancia hospitalaria mas prolongada I:>

Remitir a Endocrinologia.

* sila HbAlc es muy alta (> 9%) o muy baja (<5%) se recomienda postponer
la cirugia por el riesgo de complicaciones.
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No.  Recommendation Supporting evidence
@urgery if possible when HbAlc 2 75 mmol/mol (9.0%)) RCT

Table 2 Recommendations on HbAlc

8]

9]

[14] Preoperatively: HbAlc 48-53 mmol/mol (6.5-7.0%)

[17)  Patients well controlled on OADs with an HbAlc < 53 mmol/mol (7.0%) and without any intervention can  Literature review

Optimise glycaemic control, aiming for an HbAlc of <69 mmol/mol (8.5%) before referral if possible, ~ Observational study

and if it is safe to do so. If HbAlc 8.5%, consider referral to the diabetes specialist team for advice if it is

>8.5% preoperatively

A HbAlc level under 53 mmol/mol (7%) indicates low risk perioperatively. Postpone elective surgery

when HbAlc > 64 mmol/mol (8%)

be shifted to OADs after 7 days or at the time of discharge

Guideline

Observational study, guideline

40 5.0 6.0 8.0 9.0 100
HbAlc | | | | | | %
T T 1 T 1 T
Advice of Advice of
Action to take Postpone general practitioner/ | Intervention possible | general pradit‘g\e\{/ Postpone
diabetologist diabetologi
0.6 09 1.2 1.8 21 3 g/l
Mean blood glucose | | | | | |
T T I T I T
33 5 6.6 10 115 165 mmol/l
SN : > 2 hypoglycaemic epidoses (last week)
lypoglycaemia
Ketosis Hypoglycaemic coma Kecsts ]
(in the previous month)
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HbAlc Mean blood glucose level

% g/L mmol/L

5 0.97 [0.76-1.20] 5.4 [4.2-6.7]

6 1.26 [1.00-1.52] 7.0 [5.5-8.5]

7 1.54 [1.23-1.85] 8.6 [6.8-10.3]

8 1.83 [1.47-2.17] 10.2 [8.1-12.1]
9 2.12 [1.70-2.49] 11.8 [9.4-13.9]
10 2.40[1.93-2.82] 13.4 [10.7-15.7]
11 2.69 [2.17-3.14] 14.9 [12.0-17.5]
12 2.98 [2.40-3.47] 16.5 [13.3-19.3]
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Criterios de derivacion al
especialista

 Enfermedad mal controlada (glucemias fuera de objetivo
o hipoglucemias frecuentes).

 HbAlc fuera de rango (> 8,5%).
e Pacientes portadores de bomba de insulina (ICSIlI).
* Incumplimiento terapedutico.

 Paciente con requerimientos nutricionales especiales
(NET, NPC).

* Dosis elevadas de corticoides o inmunosupresores.

* Presencia de complicaciones cronicas no diagnosticadas o
tratadas.
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é¢Cuando debemos demorar la
cirugia?

5 2 Ty o Preoperative
e e | 5> 140 mo/dL without

prior history of DM

HbAlc > 8,5-9%

(controvertidn) y

. Siempre
INDIVIDUALIZAR

OQULI-4£). .

Proceed to Surgery

Fig. 1. Preoperative management algorithm for patients with diabetes. Diabetic patients
(especially those taking insulin) are best done as first-round patients in the morning. BP, blood
pressure; EKG, electrocardiogram; EMR, electronic medical record; HR, heart rate; Ox, oxime-
ter; PCP, primary care physician. (Courtesy of Cleveland Clinic Center for Medical Art & Photog-
raphy, Cleveland Clinic, Cleveland, Ohio @ 2018. All Rights Reserved; with permission.)
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URGENCY

Cirugias emergentes

* La glucemia debe controlarse de forma estrecha.

 Se recomienda disponer de un estado glucémico y metabdlico basal del
paciente para detectar y tratar precozmente posibles complicaciones
(CAD).

* Intentar suspender inhibidores SGLT-2 ya que se relacionan con riesgo de
cetoacidosis.

* Priorizar la cirugia para minimizar la duracion del ayuno.

 Si se pierde mas de una comida el paciente requerira una variable rate
intravenous insulin infusion (VRIIl) junto con dextrosa al 5% y cloruro de
potasio , dado que en muchos casos no es posible el ajuste de lIa
medicacion.

e Continuar insulina de accién prolongada (80% de la dosis) para evitar
hiperglucemia de rebote al suspender VRIII.

 Se recomienda la participacion de los equipos de cuidados intensivos vy
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Estrategias de insulinizacion en diferentes escenarios en cirugia emergente
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Type of diabetes

Metabolic state

Type 2 DM and insulin
dependent [+ -non-

insulin glucose
lowering medication)

Type 2 Dk
and on non-
insulin anti-
diabetes
medication

Mormoghycaemia | Modification if <1 Medification if <1 teadification | Monitar
[CRG <10 missed meal VRII if =1 missed meal WRIII if =1 and monitor | CBG at least
mmal /1) and missad meal mizsad meal CBG at least | daily
no metabolic twice daily
derangement
Hyperghscaemia WRIN RN WRIN WRIN
[CBG > 10mmeal,/1]
Diabetic FRIN FRII FiRN FRII
ketoacidosis™
Be aware: mixed
HHS amd DA
can ooour
Hypercsmolar FRiIII FRII FiRII FRII
hyperghrcaemic
state (HHS)"™
Important notes Do not omit insulin Continue basal inculin at | If on SGLT hAay require
Check CBGs regularly 20% of normal dose 2 inhibitors: no specific
Check ketones if CBG | If prolonged fasting. shop them inferventicn
=13 mmolf1 Continue Intermediate and Pre- and check
basal insulin at 80% of mixed Insulins should ker.n:mes
normal dose be discontinued and da": S'm_':'
metformin
If prolomged fasting: replaced by o long if renal

Imtermediate and Pre-
mixed Insulins should
be discontinued and
replaced by a long
acting basal insulin at
a dose of 0.2 wunits per
kilogram

acting basal insulim at

a dose of 0.2 units per
kilogram If on SGLT 2
inhibitors: stop them
and check ketones daiky

Hold metformin if Akl
and/or eGFR <30

impairment

Diabetic ketoacidosis (DEA] “= presence of diabetes with Ketones >3.0mmol/l and venous pH<7. 3.

Hyperosmolar hyperghycaemic state [HHS|"*=Glucase >30mmol /| and bicarbonate >15mmel/1, and pH
>¥.3, and osmolality >320 mOsmleg
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EMERGENCY SURGERY ELECTIVE SURGERY

* Ascertain timing and amountof last * Follow preoperative oral hypoglycemic
basal/prandial dose of insulinand/or and/orinsulin guidelines for day before and
oral hypoglycemic: day of surgery

. -' at per * Check BG in pre-operative area; treat per
recommendations below recommendations below

* Critically lI? BG poorly controlled at home?
* Anticipated hemodynamicchanges, large

YES volume/temperature shifts?
* Duration of OR time > 4 hours?
& {No
CONTINUOUS IV INSULIN INFUSION SUBCUTANEOQUS INSULIN DOSING
W * Check BG in OR/PACU g2h
¢ Start variablerate insulin infusionwhen—* TreatBG > 180mg/dL (do not dose more
—8G > 180mg/dL 1 frequently than g2h)
* Follow insulininfusion algorithm * Follow SC dosing scale

* For BG < 70mg/dL, stop insulintherapy. Treat with D50 bolus (25mL) or start D10 infusion

* For BG < 50mg/dL, stop insulintherapy. Treat with D50 bolus (SOmL)

* Re-check BG q15min until BG > 70mg/dL

* |f BG> 180mg/dL, resume SC insulin using more sensitive scale or infusion at % previous rate

Fig. 2. Pre- and intraoperative testing and treatment algorithm (intravenous or subcutaneous insulin). BG = blood glucose;
D10 = dextrose 10% solution; D50 = dextrose 50% solution; IV = intravenous; OR = operating room; PACU = postanesthesia
care unit; g15min = every 15min; SC = subcutaneous. BG 180 mg/dl = 10mM; BG 70 mg/dl = 3.9mM, BG 50mg/dl = 2.8 mM.

Algoritmo de actuacion en cirugia emergente
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Pacientes portadores de infusores
subcutaneos continuos de insulina
(1CSI)

* Pacientes con capacidad de autocuidado.

* (Cada vez mas popular.

* La Society for Ambulatory Anesthesia sugiere que si la bomba no esta en el
campo quirurgico y el paciente y la cirugia cumplen los criterios para el
uso de insulina subcutanea, la bomba del paciente puede continuar en
quirofano usando la tasa basal preprogramada.

* HbAlc preoperatoria 6ptima. Controles de la glucemia cada hora (110-
180 mg/dl).

* Puede ser necesaria la reduccion de dosis de insulina.

 En caso de que se decida detener su uso se debe instaurar una infusion de
insulina.
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For patients on a continuous subcutaneous insulin CSIl pump

The Diabetes team should be informed at the time of admission or routinely
referred at pre assessment.

If it is a day case or no more than one missed meal, pump therapy should be
continued and remain on basal rate until eating and drinking.

If there is more than one missed meal, remove pump and start VRIIL
Regular CBG testing will be necessary throughout the procedure.

Meal time boluses should recommence once the patient is eating and
drinking. Discontinue the VRIII at least 30 minutes after the first mealtime
bolus. At this stage check the pump is working

If hypoglycaemia occurs whilst on CSll, the pump should be stopped, and the

hypo treated as per hypoglycaemia guidelines. Restart the pump once blood
glucose above 4mmol/l.

Emergency Surgery

There may be no opportunity for pre-admission planning, the patient will
require a VRIIIL.

Exposure to Magnetic Fields and Radiation

If you are going to have an X-ray, MRI, CT scan or any other type of
exposure to radiation, take off the pump.
The magnetic field can make them non-functional.

e Reiniciar infusion por bomba cuando el paciente pueda

comer normalmente.

« Exposicidn a la radiacién incompatible =)

(RMN, TAC, fluoroscopia, diatermia)
* Consenso con especialistas.
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e Cirugias relativamente cortas (omisidn

de una sola comida) :>
ritmo de infusion para
normoglucemia.

Cirugias largas (omision de mas de una
comida), alteraciones de la perfusion
tisular, hipotermia, disglucemia mayor
0 interferencias con el campo
quirdrgico ) retirar bomba e
iniciar VRIII.

Ajustar
mantener

Retirar

SARTD-CHGUV Sesion de Formacion Continuada
Valencia 13 de Diciembre de 2022



Pacientes portadores de monitores
continuos de glucosa

e Miden la concentracion de glucosa en el liquido
intersticial de forma continua mediante un aguja
subcutanea a intervalos regulares.

* Mejor control glucémico.

* La mayoria de estudios han encontrado datos de
funcionamiento deficiente durante el periodo
perioperatorio I:> Confirmar mediante pruebas
de laboratorio.

* No se deben retirar si no es necesario.

« Es conveniente consultar con personal experto,
manipulacion por personal capacitado, calibracion
periodica y posicionamiento alejado del campo
quirurgico.
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Pacientes con requerimientos
nutricionales especiales

* Formulas con bajo contenido en
HC.
* Elrégimen de insulina sc debe

incluir los componentes basales,
nutricionales y correctivos.

La insulina nutricional y correctiva
se administra cada 4-6 horas

(continua por sonda) o antes del

=
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bolo. /

o N

* Lainsulina se puede administrar
como infusion iv separada o
agregarse a la solucion.
* Las hiperglucemias deben tratarse
con insulina sc correctiva cada 4-6

horas.

=
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Protocolos ERAS
(Enhance Recovery After Surgery)

!

REDUCE EL DANO
YATROGENICO DE UNA
VRIII

—<

ERAS «»

Enhanced Recovery After Surgery >‘<

Fast-track patients on the road to recovery

7°
f \J
\

y

%
) S—

Optimizacion del estado de la diabetes.
Bebidas carbohidratadas.

Uso de anestésicos adecuados.

Cirugia minimamente invasiva.
Fluidoterapia.

Manejo del dolor.

Minimizar la disfuncidn intestinal.
Evitar opioides.

Deambulacion precoz y movilizacion
temprana.

Reanudacion temprana de la dieta.
Rehabilitacion postoperatoria.

Alta precoz.
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PREOPERATORIO TRANSOPERATORIO

Asesoramiento preadmision Uso de anestésicos de accién
Carga de liquidos y carbohidratos corta

Evitar ayunos prolongados Anestesia y analgesia epidural
Evitar preparacion intestinal No drenajes

Profilaxias antimicrobiana Evitar sobrecarga hidrica
Tromboprofilaxis Normotermia

No usar premedicacién

POSTOPERATORIO

Anestesia y anaigesia epidural

No uso de Sonda Nasogéstrica

Evitar sobrecarga hidrica

Retiro temprano de catéteres

Nutricién oral temprana

Evitar uso de opioides

Movilizacién temprana E RAS <,

Enhanced Recovery After Surgery = N,

Fast-track patients on the road to recovery CyK
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Bebidas carbohidratadas

DRINK BEFORE |\
Yy
\i

' SURGERY

 Se pueden ingerir hasta 2-4 horas antes
de la cirugl'a:> Reducen la sed, el
hambre y |la ansiedad.

* Se prefieren las que contienen HC Eﬂsuré
complejos vs simples. Pre-Surgery
dear carbohydrate drink

 Especialmente indicadas en cirugia
abdominal mayor.

PRE-SURGERY CARBOHYDRATE

« Evitan el estado catabdlico relacionado |
. . . (arbohydrates | Calories | (Zing & Selenur)
con el ayuno y mejoran la sensibilidad a la Sci

naturalflavorvih
other natural e

insulina ) disminuyen el riesgo de
. ; : -t g
hiperglucemia postoperatoria. WRQgem)
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Bebidas carbohidratadas en
pacientes diabéticos

 Riesgo de hiperglucemia perioperatoria en pacientes diabéticos con
periodos de ayuno cortos (especialmente tipo Il, ya que pueden ser
hiperinsulinémicos).

 En diabéticos insulinodependientes con periodos de ayuno cortos no se
recomiendan.

* Retraso del vaciamiento gastrico |:> ériesgo de aspiracion?

 Algunos estudios recientes sugieren que |a carga preoperatoria de
carbohidratos puede ser segura en pacientes diabéticos, pero es necesaria
mayor evidencia.
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Manejo preoperatorio de los

farmacos antidiabéticos

“Continuar o suspender los medicamentos antidiabéticos orales

debe basarse principalmente en el control de la glucosa en sangre y menos en los

S5SS
\%&wﬁ
B

JETFORMINA

20 TABLETAS | @@

. gsomg =~

Metformina
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posibles efectos adversos”

En pacientes con FR normal es prudente no
suspenderla antes de la cirugia.

Discontinuar 24-48h en pacientes con
alteracion de la FR, susceptibles de recibir
contraste iv o ingesta de AINES/IECA/ARA-II :>
riesgo de acidosis lactica.

Discontinuar siempre que el FG sea <30
ml/min.

Reiniciar solo si el FG es 50 > ml/min.
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* Riesgo de hipoglucemia.

Amaryl 3, = * En caso de cirugia menor o mayor con ayuno
Comprimate S ere . , . ,
slmepirig se debe omitir la dosis del dia de la cirugia.

Administrare orala

* En caso de cirugia menor con ayunos cortos
se podria continuar prestando especial
atencion a los niveles de glucemia.

30 comprimate

SANOFi aventig

Sulfonilureas

* En caso de ayuno deben suspenderse y
reanudarse cuando se inicie tolerancia oral.
Trayent |© * Bajoriesgo de hipoglucemia.

a° | .y
werma e |3 decision de suspender o

Meglitinidas Big _ , .
continuar estos farmacos tiene una
relevancia clinica discreta vy

.5 mg
i Repaglinide Tablets 1.P.O

Reepag 0->
f-0.5

celUSATL

30 comp

Oty | cualquier opcidn es razonable.
Inhibidores DPP-4
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ente s

Liraglutige

SubUtanegys g

Bl -
5 w
Jardiancee o
Filmtabletten
Empagliflozin
Zum Einnehmen.
100 x 1 Filmtablette
=l BN
D o 7
/
Inhibidores SGLT-2
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Andlogos GLP-1
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Administracion parenteral
semanal.

No producen hipoglucemia.
Sus  efectos secundarios
gastrointestinales pueden ser
una razon para suspenderlos
o modificarlos.

Glucosuria W) Riesgo de
ITU y deshidratacion.

Riesgo de CAD euglucémica.
Se recomienda suspender un
plazo de 24-72 horas.
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CAD asociada a inhibidores de
S G LT' 2 Codim Glicess Cotranaportor? Inibitare In Patients

With Type 2 Diabetes

Sharon C. Peacock, BSc(PT), MD, FRC ie A. Lovshin, MD, PhD, % and
David Z. |. Chernev. MD. PhD+&

 Reducen la mortalidad y la tasa de hospitalizaciéon por IC e IR I:>

Terapia protectora.

* Glucosuria |:> Hipoglucemia, hipoveolemia y pérdida de peso I:>
Aumento de hormonas contrainsulares I:> Insulinopenia.

* Se han notificado casos graves potencialmente mortales.

* Presentacion atipica I:> Niveles de glucemia normales o
moderadamente elevados.

* Ayunos prolongados, estrés, enfermedades intercurrentes.
* Requiere alto indice de sospecha.

* Se deben medir las cetonas en sangre y orina.

* Suspender 24-72 horas antes de la cirugia.
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Vascular effects
+ Arterial stifiness

Hemodynamic effects
+ Blood pressure

+ Plasma volume
(natriuresis, osmotic diuresis)

4 Myocardial contractility

Proximal Convoluted Tubule

& J e o . 7
—*,,_- Mecanismo de accion de los
S ———— inhibidores de SGLT-2

4 Urinary glucose excretion
+ HbAilc
+ Body weight
+ Proximal tubular Na* reabsorption
+ Intraglomerular pressure
+ Hyperfiltration

4 Uricosuria

Table. Perioperative Considerations for Anesthesiologists With Patients on SGLT2i for Type 2 Diabetes

SGLT2i Effects Perioperatively Patient Considerations, Impact, and Management Recommendations
SGLT2i causes diuresis and natriuresis leading to potential Intraoperative hemodynamic instability especially in more susceptible patient
intravascular volume contraction populations.

Lower threshold for more advanced monitoring depending on length and severity of
expected fluid shifts

SGLT2i can increase risk of hypoglycemia when used in Higher risk of perioperative hypoglycemia and subsequent complications.
conjunction with insulin Strict adherence to guidelines for glucose monitoring

SGLT2i impact electrolyte imbalances, in particular, the Monitor for signs and symptoms of hyperkalemia. Consider perioperative laboratory
potential for hyperkalemia monitoring, particularly in those with renal failure and/or taking ACEi/ARBs

SGLT2i can change drug metabolism and drugs interactions Potential need to adjust doses of concurrent drugs.
(ex rifampin and digoxin) Monitoring for signs and symptoms of subtherapeutic or toxic drug levels

SGLT2i associated with increased risk of eDKA Consider eDKA in patients presenting with classic DKA signs/symptoms or with

triggering factors.

Monitor for acidosis, ketonuria, or ketonemia

Consideraciones perioperatorias de los inhibidores de SGLT-2
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."/ Tablets Day prior to Day of surgery / whilst on a VRIII \'-,
admission
Patient for Patient for If a VRII is

a.m. surgery p.m. surgery being used*

Acarbose Take as Omit marning Give morming Stop ance VRN
| dose if NEM dase if eating commenced, do

not recommence

uritil eating and
drimking normalby

Meglitinide Take a5 Omit marning Give morning Stop ance VRN
{repaglinide or — dose if NEM dase if eating commenced, do
nateglnide) not recommence

urtil eating and
drinking normalhy

Metformin Take as If taken once or If taken once ar Stop once VR
(eGFR is greater than 60 | twice a day — take | twice a day — take | commenced, do
mlfmin1.73m¢ and at normal as niarmal not recommence
procedure not reguiring If taken three If taken three uritil eating and
use of contrast times per day, times per day, drinking narmailhy

media**) omit lunchtime omit lunchtime
dees dase

Sulphonylurea ks e If taken once daily | If taken once daily | Stop ance VRII

(e.g. ghbenclamide, el in the morming — | in the morning — commenced, do

gliclazide, glipzide,

omit the dase that

amit the dose that

not recommence

glimeperide) day day until eating and
If taken twice If taken taice drinking narmailhy
daily — amit the daily — omat bath
marning dase that dases that day
day

Pioglitazone Take a5 Take as normal Take as normal Stop ance VRN
] commenced, do

not recommence

until eating and
drinking normalhy

DPP IV inhibitor Take as Take as normal Take as normal Stop ance VRII
[e.g. sitagliptin, — commenced, do

vildagliptin, saxagliptin,
aloglipting, linagliptink
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not recommence
uritil eating and

drinking normally

Tablets Day prior to Day of surgery / whilst on a VRN
admission
Patient for Patient for If a VRIN is
a.m. surgery p.m. surgery being used*
GLP-1 analogue Take as Take as normal Take as normal Take as narmal
(e.g. exenatids, e
lirzglutide, lixisenatide,
dulaglutide)
SGLT-2 inhibitors Tk 5 Omit an day of Omit an day of Omit until eating
(e.g- dapagllﬂ.uzm, normal surgery surgery and drinking
canagliflozin, normally
empagliflozind

Resumen de las
recomendaciones sobre el
manejo preoperatorio de los
farmacos antidiabéticos.
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Manejo preoperat
DM-I

Nunca se debe suspender la terapia
con insulina (riesgo de CAD).
Disminuir la dosis de insulina basal
(50-75% de la dosis habitual) y
omitir la insulina prandial.

En caso de omision de mas de una
comida o no administracion de
insulina basal se recomienda
instaurar terapia VRIIl + dextrosa +

electrolitos.

orio de insulinas
S DM-I
Administrar la mitad de la

.
dosis de insulina basal y no
administrar insulina prandial
el dia de la cirugia.
En caso de omision de mas de
una comida e hiperglucemia
K preoperatoria se recomienda
instaurar VRIII.

Day of Surgery Insulin Regimens

Day of Surgery Insulin Glargine NPH or Lispro, Aspart, Noninstlin

Si antes de entrar a quiréfano
glucemia > 180 mg/dl se debe
corregir con insulina rapida.

SARTD-CHGUV Sesion de Fo

UNIVERSITARIO VALENCIA

Regimens or Detemir 70/30 Insulin Glulisine, and Regular  Injectables

80% of usual dose if patient
uses morning only or twice
dally basal therapy

50% of usual dose if BG

Hold
120mg/dI* Hold for BG < 120mg/dl

Hold

6.6 mM.
BG = blood glucose; NPH = neutral protaming Hagedom.

rmacion Continuada

Valencia 13 de Diciembre de 2022



Figure. Suggested Administration of Insulin and Other Diabetes Medications on the Morning of Surgery

Patient due for elective surgery Medication plan for morning of surgery

No known type 1 diabetes and no similar clinical features Hold

50% Dose | Continue normal therapy
» Noninsulin therapies only [ ]
Combination of insulin and noninsulin therapies ®
¥ Long- and intermediate-acting insulin

» Short- or rapid-acting insulin a

Known tu

Disminuir un 20-25% la
dosis de insulina basal y
omitir la insulina
prandial

i Reduce to 25% if basal rate
s inappropriately high

No hemodynamic co

y infusion site is not close to surgical field

Protocolo de administracion de insulina el dia de la cirugia
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Hiperglucemia preoperatoria

* Glucemia > 200 mg/dl o cetonas
positivas.

* Administrar insulina rapida vy
controlar glucemia cada hora.

Appendix 1

. . 7
o S I | a C I r u g I a n O Se p u ed e ret ra Sa r Example of a variable-rate intravenows insulin infusion prescription. Glucose concentration is wsually measured in capillary blood.

. . . Standard rate (use unless otharwke indi- Reduged rate fo.g. insulinsensithve patients Incrgasad rate (g, insulin-nes istant patients
VRIII cated) .8 < 24 Waday 1) {La. > 100 M.day ']
I n I C I a r ° F‘m“t:imiw Basal insulin Bazal insulin Basal insulin
mmoll ' Ho basalinsulin continued continued continued
° S . d h . | . o ] ' STOP + give 100 m
I se proauce IPOgIUCeEMIA:
41-60

administrar 50ml de glucosa al
20%. b i

[ 3
16120 Tm i
M1-240 GIUn' GILh" ERT] ERT]
1 RIS ERITE 10 10

° N O SU S pe n d e r VRIII h a Sta q u e 24.1 Ensure insulin Isvunning and that the measured .m:I \q.h'ma oncentra milm.q.-. af actua
dispongamos de una terapia

A . Ejiempl iferen m
subcutanea alternativa. jemplos de diferentes esquemas de

prescripcion de VRIII.
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Consecuencias metabodlicas del
estrés quirurgico y la anestesia

* Alteracion produccién-utilizacion de la glucosa.

 Aumento de la secrecion de hormonas contrarreguladoras
(catecolaminas, cortisol, glucagéon, GH, epinefrina) vy citoquinasI:>
Gluconeogénesis hepatica , catabolismo de las proteinas, lipolisis

Hiperglucemia y resistencia a la insulina |:> Diuresis osmotica,
cetogénesis y produccion de AGL |:> Lesion endotelial y disregulacion

inmunitaria |:>

Desarrollo de infecciones, alteracion en
la cicatrizacion
de las heridas y mayor mortalidad.
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Surgical
Stress

Pancreas l Adipose tissue
P Hormonal

. > h
; "/ counter-regulation response T
-
7

& ' Catecholamines, glucagon, ?gj

cortisol, growth hormone
Reduced insulin

Increased
production l lipolysis
Free fatty acids *
insulin-stimulated -

> < Free fatty acid
glucose uptake Amino acids production
Gluconeogenesis
M Glycogenolysis
Gl tput
Skeletal muscle S e B
Relative insulin resistance Increased glucose
I production
Mitochondrial Endothelial Immune Superoxide
injury dysfunction dysregulation generation

Fisiopatologia de la hiperglucemia perioperatoria
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Hiperglucemia “de estrés”

* Glucosa en sangre postoperatoria > 140 mg/dL.
 12-30% de pacientes sin antecedentes de diabetes

pueden desarrollar hiperglucemia en situaciones ¥ s
de estrés agudo. ; - :
, ' (o | (Gh2mere, ) (o oraoons |
e Mas frecuente en anestesia general que [ |
local/neuroaxial y en cirugias de térax y abdomen
frente a periféricas/laparoscdpicas. Yy |mj;mjm ]

* La hemoglobina glicosilada (HbA1c) elevada puede EE
distinguir una condicion de diabetes o prediabetes
previamente no reconocida de una “de novo”.

cartd A SARTD-CHGUV Sesion de Formacion Continuada
Servicio de Anestesia, Valencia 13 de Diciembre de 2022

Reanimacion y
Tratamiento del Dolor
HOSPITAL GENERAL
UNIVERSITARIO VALENCIA



Efectos metabodlicos del ayuno

* Periodo de inanicion :> Disminucién en la secrecion de insulinaE>
Estado catabdlico.

* En pacientes no diabéticos puede producirse hiperglucemia transitoria.

* Los pacientes con bajo riesgo de aspiracion pueden beber liquidos hasta 2
horas antes de la cirugia y tomar sdlidos hasta 6 horas antes.

* En pacientes diabéticos:

— Periodos de ayuno cortos (una sola comida): no requiere infusion de
insulina.

— Periodos de ayuno largos (mas de una comida): infusion de insulina y
glucosa.
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Importancia del control glucémico
perioperatorio

Chinese clinical practice guidelines for perioperative blood
X 3 a , . glucose management
Perioperative Management of the Diabetic Patient

Diabetic Perioperative Management

JAMA Insights | CLINICAL UPDATE

Perioperative Glucose Control in Patients With Diabetes

% Wang Jinling®? | Chen Kang' | Luo Xufel®= | Li Xuealong® | Jin Xinye'® | . .
Mira Loh-Trvedl, Prarnd), Pranmacy Specils, Surgcal rnsie Care U, Rsh riersty edical Carter YU Miso® 1 Zhang Sinping” | Lv Zhaohull | Dou Jingtact | Chven Yaokngs®i8 | .
s o o ey e e Rt b, | S | b Bl | o e el Dogra P, Jialal 1. Undergoing Elective Surgery
Ao Nitabk, Dl Scon of Aescs Gl Care, Dacks; sy Edicaion, s Uity Meel Chee Group, Chinese Society of Endocrinclogy of Chinese Medical Association !
Vinaya Simha, MD; Pankaj Shah, MO
Peri p hall ges in g of diabetic patien(s Diabetes mellitus and perioperative outcomes: a scoping review of

) . i . % % Perioperative Hype cemia Management
Perioperative Management of the Diabetic P ypergly 9

Patient An Updats
Ekzabeth W. Duggan, M.D., son, MD., MBA., Guillermo E. Umpierrez, M.D., CD.E
Turan, Kurt Ruetzler
. . . Critical app | and sy review of guidelines for
Perioperative Management of Diabetes perioperative diab gement: 2011-2017

JENNIFER B. MARKS, M., University of Miami School of Medicine, Miami, Florida

Janne Estille'®"" - Xinye Jin*'? - Yaolong Chen”" - Yiming Mu’

Type 1 and other types of diabetes mellitus in the perioperative period.
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Importancia del control glucémico
perioperatorio

 Mantenimiento del equilibrio de liquidos y electrolitos.

 Evitar la hipoglucemia: dificil de detectar en pacientes sedados o
anestesiados.

La optimizacion del control glucémico
perioperatorio en todos los tipos de
cirugias puede mejorar estos resultados

Infeccion sistémica y de la herida quirdrgica: aumenta con niveles de HbAlc > 8%.
Alteraciones en la cicatrizacion de heridas.

Hipoglucemias.

Evento CV, IR, ileo...
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Objetivos de control glucémico
perioperatorio

* Los objetivos glucémicos perioperatorios 6ptimos para los pacientes con
diabetes aun no estan claros.

 Menor variabilidad posible.

* Las recomendaciones de la ADA para el control glucémico perioperatorio

inciden en un nivel objetivo de glucosa en sangre de 80-180 mg/dL, con
una HbAlc < 8%.

e Se ha demostrado que objetivos mas estrictos no disminuyen la
mortalidad y aumentan el riesgo de hipoglucemia.
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Table 4 Frequency of monitoring

No. Time Frequency and recommendation Supporting evidence
[7]  Perioperatively Every 2 h, adjust the frequency based on BG level and surgery type None
[5] Intraoperatively Hourly (at least): in major surgery None
[8] Intraoperatively Hourly (at least), be more frequently if readings outside the target range None
[9] Intraoperatively Every 1-2h: general. Every 0.5-1 h: critical patients, patients under major surgery or intravenous None
insulin infusion. Every 15 min: in cardiopulmonary bypass operation. Every 5-15 min: when BG <
3.9 mmol/L. Every 4-6h: patients in starvation period
[124” Intraoperatively Hourly None
[9] Postoperatively Hourly (at least): patients under intravenous insulin infusion None
[6] Not mentioned Hourly, be more frequently if readings outside the target range None
[17] Not mentioned Hourly for first 12 h and if blood glucose ranges from 7.2 to 10 mmol/L and fluctuation is < 10%, None
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every 4 hourly for next 12 h: patients undergoing cardiac intervention

Frecuencia recomendada para la monitorizacion de la
glucemia en el entorno perioperatorio.
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Monitorizacién de la glucemia en
torio

K

el periodo periopera

e Anadlisis de laboratorio: son las mas precisas.

e Gasometria.

* Pruebas capilares: inmediatas ﬁ
decisiones rapidas. Menos precisas.
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Manejo intraoperatorio

* Determinar glucosa sérica antes de |Ia
induccion y posteriormente cada 1-2 horas.

 Glucemia capilar (escasa precisidon) vs
laboratorio (demora).

 Rango aceptable de glucemia entre 110-140

y 180 mg/dlI.
* Analgesia multimodal Yy profilaxis
antiemética.
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Hiperglucemia intraoperatoria

Glucemia > 180 mg/dl.
Aparece en un 12-30% de pacientes no diabéticos.

Estrés, inflamacion, farmacos (dexametasona, anestésicos).

Resultados postquirurgicos adversos (infecciones, eventos CV), mayor
mortalidad y estancia hospitalaria mas prolongada.

Prevencion: en pacientes con DM-I que van a perder mas de una comida,
mal controlados o que no han recibido insulina basal se puede iniciar una
VRIII.

Manejo:
— Insulina rapida en bolos.

— Insulina rapida en infusion intravenosa: riesgo de hipoglucemia,
cetosis e hiponatremia.
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Dosificacion de insulina
correccional

El factor de sensibilidad a la insulina es igual a 1800 dividido por la dosis diaria
total de insulina del paciente o 40 si el paciente estaba tomando medicamentos
orales anteriormente.

4 N
DM- |

/ \ 0,5-1 U/h

| “+ Dextrosa
Glucemia - 100/factor de

sensibilidad a la insulina \KDM- ] h 5% +CI K

K / 2-3 U/h por presencia de =

resistencia a la insulina @;E]
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RESISTENTE: )
IiViC >35

SENSIBLE
Edad > 70,

Glucosa TFG <45 Insulina kg/m2, Dosls
A . total diaria
(mg/dl) ml/min, sin habitual S0U
antecedentes i
de DM Corticoides >
20 mg diario
141-180 0 2 3
181-220 2 3 a
221-260 3 4 5
301-350 5 8 10
351-400 ) 10 11
>400 8 12 14

Si el paciente posee caracteristicas de ambos grupos, elegir la dosis
correcional mas baja para minimizar el riesgo de hipoglucemia
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Via de administracion de la
insulina

—

-

o

z
== ¥
: g
R, pxs

Cirugia Mayor Ambulatoria
Corta duracion
No hiperglucemiante
Pacientes estables
hemodinamicamente y/o con
buen control metabdlico

/

Analogos de insulina

rapida por via subcutanea

AAAAAAAAAAAAAAA
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—

Cirugia mayor prolongada
Pacientes inestables
hemodinamicamente y/o con mal
control glucémico

o /

Infusion intravenosa de
insulina rapida
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Correctional Subcutaneous Insulin Scale Day of Surgery and Postoperative Surgical Ward Care

Blood Glucose

Insulin Sensitive*
Age > 70 yr,
GFR < 45ml/min,

Insulin Resistant*
BMI > 35 kg/m2,
Home TDD Insulin > 80 U,

mg/dl (mM) No History of Diabetes Usual Insulin Steroids > 20mg Prednisone Daily
141-180 (7.7-10) 0 2 3
181-220 (10-12.2) 2 3 4
221-260 (12.2-14.4) 3 4 5
261-300 (14.4-16.8) 4 6 8
301-350 (16.6-19.4) 5 8 10
351400 (19.4-22.2) 6 10 12
> 400 (> 22.2) 8 12 14

*If the patient

falls into more than one insulin treatment group, choose the category with the lowest correctional dose to minimize the risk of hypoglycemia.

BMI = body mass index; GFR = glomerular filtration rate; TDD = total daily dose.

cartd A,

Servicio de Anestesia,
Reanimacion y
Tratamiento del Dolor
HOSPITAL GENERAL
UNIVERSITARIO VALENCIA

Table 6. Variable Rate Continuous Insulin Infusion

BG Decreased from Previous
Measurement by Less Than
30mg/dl

If BG Increased from Previous

BG mg/dl (mM) Measurement

Esquema de correccion con insulina

BG Decreased from Previous
Measurement by Greater Than
30mg/dl

> 241 (13.4)
211-240 (11.7-13.4)
181-210 (10-11.7)
141-180 (7.8-10)
110-140 (6.1-7.8)
100-109 (5.5-6.1)

Increase rate by 3 U/h
Increase rate by 2 U/h
Increase rate by 1 U/h
No change in rate

No change in rate

. Hold insulin infusion
. Recheck BG hourly

Increase rate by 3 U/h
Increase rate by 2 U/h
Increase rate by 1 U/h
No change in rate
Decrease rate by Y2 U/h

rapida en bolos.

71-99 (3.9-5.5) . Hold insulin infusion
. Check BG every 30 minutes until BG > 100mg/dl (5.5mM)

. Resume BG checks every hour

BN =W N

70 (3.9) or lower If BG = 50-70 (2.8-3.9mM),

1. Give 25ml D50

2. Repeat BG checks every 30 min until BG > 100 mg/dl (5.5 mM)
If BG < 50mg/dl (2.8mM),

1. Give 50ml DS0O

2. Repeat BG every 15min until > 70mg/dl (3.9 mM)

No change in rate
No change in rate
No change in rate
No change in rate
Hold insulin infusion

. Restart infusion at ¥4 the previous infusion rate if BG > 180mg/dl (10mM)

. Restart infusion at ¥4 the previous infusion rate if BG > 180mg/dl (10mM)

3. When BG > 70mg/dl, check BG every 30min until > 100 mg/dl (5.5 mM). Repeat 50ml

D50 dose if BG < 50 mg/dl a second time and start D10 infusion
4. After BG > 100mg/dl (5.5 mM), resume hourly BG check

Restart infusion at ¥4 the previous infusion rate if BG > 180mg/dl (10 mM)

Perioperative target blood glucose (BG) 140 to 180mg/dl (7.8 to 10mM).
1. If BG > 180 mg/dI (10mM), start insulin infusion.

2. Consider bolus dose (BG = 100/40)

3. Start rate at BG/100 = U/h.

4. Check BG hourly and correct per table.

D10 = 10% dextrose solution; D50 = 50% dextrose solution.

Esquema de correccion con insulina
rdpida en infusion subcutdnea.
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Hipoglucemia intraoperatoria

Intensive glucose control during the perioperative
period for diabetic patients undergoing surgery:
An updated systematic review and meta-analysis

* Glucemia <70 mg/dl.

Jie Jiang MD L Shiyong Li MD, PhD 1 vilin Zhao MD, PhD, Zhigiang Zhou MD, PhD, Jie Zhang MD, PhD
,Rao Sun MD, PhD 2 &, Ailin Luo MD, PhD 2, &

* Frecuentemente yatrogénica (control glucémico estricto, farmacos
hipoglucemiantes, interrupcion de la nutricién enteral o parenteral).

« Sintomas enmascardos en pacientes sedados o bajo anestesia general E==)
Prevencion

e Suspender infusion de insulina + 10 g de glucosa iv + infusidn de dextrosa
5-10% hasta que el paciente tolere la via oral.

* Monitorizacidon frecuente.

TREATMENT OF HYPOGLYCEMIA (BG < 60 mg/dL)
Discontinue insulin drip
and
Give DggW IV
Patient conscious: 25 mL (%2 amp)
Patient unconscious: 50 mL (1 amp)

Recheck BG every 20 min and repeat 25 min of DsgW IV if <60 mg/dL. Restart drip once BG is >70 mg/dL for two checks. Restart drip
with lower algorithm (see Moving Down).
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Fluidoterapia intraoperatoria

 Objetivos:

— Proporcionar glucosa para evitar protedlisis, lipolisis y cetogénesis.
— Mantener la homeostasis electrolitica (medir iones cada 4 horas).
— Evitar la deshidratacion.

" 3500nj9 A/M %S
limmi

Evitar hiponatremia yatrogénica por soluciones hipotdnicas.

Soluciones balanceadas: se prefieren por menor riesgo de acidosis que
SSF 0,9%.

Pacientes que requieren sulinot -
insulinoterapia (VRIII): ihsulinoterapia:

/ Pacientes que no requieren\

Glucosa 5% + NaCl 0.45% + Evitar soluciones glucosadas
CIK 0.3% ' (excepto si hipoglucemia)
)9 7/0

- NG /
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Advantages

Disadvantages

5% glucose im 0.45% saline
with 0.15% KCI at 83-
125milhr with a cantinuous
VRHI

Constant supply of substrate
heets daily sodium and
potassium requirements
Safety profile of regimen
demanstrated in the paediatric
disbetic population

= Mot widely available

= Hypotanic salution in viva
with reference to plasma and
may still predispose to
hyponatrasmia

May excead daily
requirements of sodium

Advantages

Disadvantages

5% glucose in 0.9% saline
with 0.15% KCI at 83 -
125mlhr with a continuous
VRHI

Constant supply of substrate
Meets potassium
requirements

Safety profile of regimen
demonstrated in the
paediatric diabetic population

* Mot widely available

Will exceed daily sodium
chloride requirerment and
predepose to cedema and
hyperchloraemic metabolic
acidosis

10% glucose with 0.15% KClat
100mbr if CBG less than
15mmoaliL with a continuous
RN

0.9%: saline with 0.15% KCl at
100mlthr if CBG more than
15mmaliL with a continuous
WRII

= Ermratic supply of substrate

= Unpredictable admanistration
aof sodium

= Increated nursing workload

and difficulties in maintaining

accurate fluid balance charts

with constant changes of flud

bags according to CBG

Difficulty in monitaring fluid

balance

Cannot be recommended

0.18% saline with 4% glucose
with 0.15% KCI at 83-
125mlhr with a continuous
WVRHI

Constant supply of substrate
heets potassum
requirements

Widely available

= Does not meet daily sodium

requirement

Associated with

hyponatraemia. Use in

children has been curtailed by

the MPSA

* Hypotanic solution in vivo
with reference to plasma

Either 5% or 10% glucose with
0.15% KCl at 125mbhr with a
continuous VRl

Constant supply of substrate
Widely available

= Does not provide any sodium

Associated with
hyponatraemia

5-10% glucose with 0.15%
KCl at 125mbhr with additional
0.9% saline at a variable rate
to correct the hyponatraemia
and a continuaus VR

Constant supply of substrate
Widely available

Requires 3 infusicn pumps
(1 for the glucose, 1 far the
saline and 1 for the insulin)

May need multiple venous
access leading to difficutties
in abtaining blood samples
and venous access

May lead to flud overload

-

500ml 10% glucose and 0.15%
KClwath S units insulin if CBG
less than Gmmall.

500ml 10% glucase and 0.15%
KClwith 10 units insulin if CBG
6-10mmalL.

500ml 10% glucose and 0.15%
KClwath 15 units insulin if CBG
10-20 mmolL.

500ml 10% glucose and 0.15%
KClwath 20 units insulin if CEG
more than 20mmalfL.

All adminestered at 100-125
mlbhr and with additional 0.9%
saline to treat established
hyponatraemia

= Intrinsically safe as substrate
and imsulin are co-
administered

Buvidence to support its use

Increated nursing workload
and difficulties in maintaining
accurate fluid balance charts
with constant changes of fluid
bags according to CBG
Hyponatraemia is a recognised
complication.

May lead to flud overlaad
with the co-administration of
additional 0.9% saline.
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10% glucose with 0.15% KCI
at B0 mlhr with additional
0.9% saline at 80mbhr with a
continuous VRHI

Canstant supply of substrate
Widely available

.

Meeds 3 infusian pumps
(1 for the glucase, 1 for the
saline and 1 for the insulin)

.

May need multiple venous
access leading to difficulties
obtaining blood samples and
VENOUS arcess

#

Hartmann's Solutian, Ringer's
lactate and Plasma-Lyte 148%

= Causes minimal metabalic and
electrolyte disturbance

Prowided the blood sugars are
controlled and stable without
the u=e af a VRN, Hartmann's
solution can be safely used as
the sole fluid in all patients
with diabetes

Frobably has insufficient
calaries to provide a safe
substrate solution when given
with a continuous infusion of
irsulin

Has insufficient potassium to
run akangside a continuous
insulin infusion

Continuwous use over several
days will kead to salt retention
as well as hypokalaemia

Ventajas e inconvenientes de las diferentes alternativas de
fluidoterapia intraoperatoria
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Farmacos anestésicos y diabetes

* Los farmacos anestésicos pueden ==

influir en la respuesta de la glucosa a e
la cirugia en pacientes diabéticos.

= =t
A 1 omidate
“&m ﬂt‘,ﬂiﬁc’“ 1 Injection, USP *
(1 1
P10pOfol e s
"mloun,mmemﬂm'“’]! A T H ROt
e il Y e
10 mg/mL |

Sterile / stérile_ |
Intr, venous EMUJX

=

* La anestesia general se asocia mas Hiperglucemia Disminuye la
frecuentemente con hiperglucemia y respuesta
niveles mas altos de catecolaminas, |m hiperglucémica a
cortisol y glucagén que la anestesia . la cirugia
local o epidural. sy Inhibe la respuesta a

- —_— = lainsulina y produce

“sm» . hiperglucemia

= W Disminuye |2
. o respuesta
Hiperglucemia Recuperacion "7~ = hiperglucémica a la
mas lenta de ? = cirugia
hipoglucemia
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Papel de la dexametasona yye

Perioperative ADministration of Dexamethasone And

. - . . Dexametasona
blood Glucose concentrations in patients undergoing Fosfato
elective non-cardiac surgery - the randomised 4mg /m
controlled PADDAG trial

Tomas B. Corcoran, Edmond O'Loughlin, Matthew T.V. Chan and Kwok M. Ho

e La dexametasona 4 mg u 8 mg no induce mayor hiperglucemia en
comparacion con placebo para pacientes no diabéticos y diabéticos bien
controlados.

 Afecta significativamente a las concentraciones maximas de glucosa en
sangre durante las primeras 24 horas después de la cirugia unicamente en
pacientes con HbA1C preoperatoria elevada.

* En pacientes con enfermedad mal controlada se recomienda evitar dosis
elevadas de dexametasona como farmaco antiemético. Dosis de 4 mg
proporcionan una profilaxis de NVPO similares a dosis de 8 mg.

* Sise administra se debe controlar la glucemia capilar al menos durante 4
horas tras la intervencion.
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Anestesia locorregional

Técnicas ahorradoras de opiaceos |:> Disminuyen NVPO y dolor

' Considerar el perfil de riesgo-
. beneficio para cada paciente.

My A T T T VMOETNTUIU VMo TS eWwiIWwili VUWUWMTITUWMY U  TAAvUuTll T uUliMTuyuy O oIl vuTwe T aTe
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Anestesia neuroaxial

* Menor riesgo de descompensacion glucémica que la anestesia general
(puede reducir el grado de resistencia a la insulina).

* Mayor propension a inestabilidad hemodinamica y absceso epidural tras
bloqueo neuroaxial central :> Limitar el uso de vasoconstrictores.

Table 4 RA for diabetic patients

Disadvantages Advantages
Meuraxial block Awake patient
Increased cardiovascular instability with Awvoids tracheal ntubation
diabetic autonomic neuropathy
Increased risk of infection May decrease catabolic hormone
response

Good postoperative care
Penipheral block
Exacerbation of neuropathy by direct damage
Increased local anaesthetic toxicity
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Peculiaridades en cirugia

Society for Ambulatory Anesthesia Consensus
o o Statement on Perioperative Blood Glucose
Effect of basal insulin dosage on blood glucose concentration in

[ ]
ambulatory surgery patients with type 2 diabetes* Management in Diabetic Patlents Undergomg
Ambulatory Surgery
Linda J. Demma, MD, PhD (Anesthesiologist) ***,
Karen T. Carlson, MD, MBA (Assistant Professor of Anesthesiology) **,

RATeT, Corloan MD.MEA (h-Stant fin i IR Girish P. Joshi, MB, BS, MD, FFARSCI,* Frances Chung, MD, FRCPC,t Mary Ann Vann, MD.¥
Elizabeth W. Duggan, MD (Assistant Professor of Anesthesiology) **,

Shireen Ahmad, MD.,§ Tong J. Gan, MD, FRCA,| Daniel T. Goulson, MD,§ Douglas G. Merrill, MD,#
John Gordon Morrow [1I, MD (Assistant Professor of Anesthesiology) **, and Rebecca Twersky, MD, MPH**

Guillermo Umpierrez, MD (Professor of Medicine)

Suitability of patients with diabetes for day surgery

e Se debe promover la cirugia

ambulatoria en pacientes con elones lor surgony
) !
d Ia betes . NO < [ Is the operation elective? ‘

* Adecuado Contr0| de glucemia en - NO WiIIlhepali;;\:i:rvelnrlessthan12
Sangre (< 180 mg/dl) y eVitar Ia hours(i.e.milsi;osmorethan‘lmeal]?
hipoglucemia. T [ e |

— day case?

* Minima modificacion del o ] e

YES NO

tratamiento (75% de la dosis
habitual), monitorizacion e e rogime || Comar oo patert

if appropriate stabilisation
frecuente de Ila glucemia e —
. .7 NO | proc:durz gﬁ}l:gtleapor day
introduccion precoz de ofsurgey admision?
alimentacion oral. =

v

v

v

. . . , . Book patient for ward Book pati‘ent for Book patient for
* Correcciones con insulina rapida. s iog day ofsurgery ey surgeny
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Peculiaridades en cirugia cardiaca

Role of Intraoperative and Postoperative Blood Glucose
Concentrations in Predicting Outcomes after Cardiac
Surgery

Andra E. Duncan, M.D.,* Alaa Abd-Elsayed, M.D..T Ankit Maheshwari, M.D., Meng Xu, M.S..§
Edward Soltesz, M.D., M.P.H.,|| Colleen G. Koch, M.D., M.S.#

* Elevada prevalencia (hasta un 5% sin diagnosticar).

* Los niveles elevados de glucemia (asi como la elevada variabilidad de los
mismos) y HbAlc se asocian con mayor incidencia de eventos
cardiovasculares, pulmonares, neuroldgicos, infeccion de la herida
esternal, menor permeabilidad del injerto, mayor estancia hospitalaria y
mortalidad.

* Controles intraoperatorios cada hora con rango entre 150 y 200 mg/d|I.

* Controles mas estrictos no disminuyen las complicaciones y aumentan la
mortalidad, asi como el riesgo de hipoglucemias.

* En algunos estudios parece que niveles de glucemia <140 mg/dl pueden
disminuir el riesgo de FA , de infeccion de la herida esternal y la estancia
en UCI.
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Manejo de |la hiperglucemia en
cirugia cardiaca

Perioperative Management of the Diabetic
Patient Referred to Cardiac Surgery

Camila Perez de Souza Arthur', MD; Omar Asdribal Vilca Mejia', MD, PhD; Gisele Aparecida Lapenna', MD, PhD; Carlos
40", MD, Pt Lisboa', MD, PhD; Ricardo Ribeiro Dias', MD, PhD; Luis
laria Alberto Pomerantzeff’, MD, PhD; Fabio B. Jatene', Ph

* Glucosa en sangre > 180 mg/dL.

* Hiperglucemias leves se pueden tratar con dosis Unicas de insulina,

mientras que las graves y/o persistentes deben tratarse con infusién
continua.

* Mayores requerimiento de insulina en pacientes sometidos a cirugias con
CEC (protocolos de infusion continua).

 Pacientes que requieren una estancia en UCI > 3 dias deben recibir una

infusidon continua de insulina para mantener glucemias en sangre < 150
mg/dl.

* El control estricto de glucemia postoperatoria se asocia con disminucion
de la mortalidad, asi como IAM e ICC.

cartd SARTD-CHGUYV Sesidon de Formacidon Continuada
Senvicio de Anestesia, Valencia 13 de Diciembre de 2022

Reanimacion y
Tratamiento del Dolor
HOSPITAL GENERAL
UNIVERSITARIO VALENCIA



Peculiaridades en pacientes
embarazadas

* Inicialmente la captacion de glucosa por la placenta disminuye Ia
glucemia.

e Mas adelante, las hormonas placentarias producen hiperglucemia vy
resistencia a la insulina.

* La diabetes gestacional se asocia con mayor tasas de resultados
obstétricos adversos.

* Cesdrea: importante control de glucemia (se recomienda < 144 mg/dl) ya
qgue la hiperglucemia materna se asocia a hiperinsulinemia e hipoglucemia
fetal.

* Control intraoperatorio con insulina rapida.
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Manejo postoperatorio

Disponibilidad en la sala de recuperacion de: medidor de glucemia y
cetonas, insulinas de accion rapida y medidas para el tratamiento de
hipoglucemias.

La glucemia debe medirse inicialmente cada hora y posteriormente cada
2-4 horas.

Objetivos: 140-180 mg/dlI.

Iniciar administracion de insulina sc antes de detener VRIII (superposicion
de ambas al menos 1-2 horas).

Los pacientes con tolerancia oral pueden reanudar su pauta insulinica y de
ADO domiciliaria.

La metfmormina no se debe reintroducir hasta comprobar la FR.
Hipotension postoperatoria +/- AINES :> FRA

Comunicacion fluida con especialistas en DM.
SARTD-CHGUYV Sesion de Formacion Continuada
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Hipoglucemia postoperatoria

e Glucosa de <70 mg/dl. e e
consider 50mils of 20% glucose IV _stat.
S Generalmente yatrogenlca Repeat bloodglucieaﬂerlﬂ mins.
(tratamientos intensivos con insulina). A
. \ . guidelines for NBM patients with hypoglycaemia.
* Temblor, palpitaciones, ansiedad, Repeat blood glucose after 10mins.

sudoracion, hambre y parestesias. v

In patient with VRII, follow the trust guidelines
for NBM patient with hypoglycaemia.

¢ MonitorizaCién frecuente. Repeat blood glucose after 10 mins.
 Glucosa oral (25g) o dextrosa iv (25-50 l

Refer to the intranet, policies and procedures,

m I a I 50%) . in hospital management of hypoglycaemia in

adults with diabetes.

e Ajuste del régimen de insulina.
* Prevencidn: algoritmos de tratamiento J’

Increase frequency of blood glucose monitoring
until normoglycaemia is achieved.

basados en la sensibilidad a la insulina. Then monitor blood glucose hourly unil the

patient is eating and drinking.
Persistent hypoglycaemia should be referred
urgently to the diabetes team.
|
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DUHS Hypoglycemia Protocol for Adults

Patient with
BG <71 mg/dl
OR
BG < B0 rmg/dl with syrmpioms®

Able o —
take PO?

April 2018

IV aceess?

*Possible symptoms of hypoglycemia:
Shakiness, irritability, nervousness, sweating,

ightheadedness, pallors, headache,

inability to concentrate, confusion, slumed

speech, loss of coniciousness, and/or
seirures

Give ONE of the following (15 grams carbohydrs
- 4-6 oz juice PO or via tube

] #-6 az sugar soft drink PO or via tube
»  Gluesse gel PO

Give ONE of the following:

- For BG = 50 mg/dk
12.5 gm (25 ml} D50

= Far BG < 50 mag/dk
25gm (50 mi) D50V

1 myg Glucagon 1M

Recheck BG 15-20 rminutes after treatrnent and then notily provider [See page 2 for suggested SEAR) cnmmuni:at—ian}

Repeat
Hypoglyeemia

Protocol until BG =
80 mg/di

|— Vo5

il Edlirm Al

.

rmieal time >45
rriinutes?

]

No

Give ONE of the fallowing:

4 crackers with 1 peanut butter

Give rmeal tray immedistely

Diseuss with providdr if desxtrose
LOUreeE is f L

»  8ozmilk upan arival to reduce risk of fie. D5 or D10 infusion)
= 2 graham crackers with 1 peanul butters recurring hypoglycernia 'lo_rnduienskb! )
= 172 can nutritional supplemeant recurring hypoglycermia
t I
¥ ¥ ¥

Rechedk within one hour after BG has risen (o B0 mgfdl or greater.

Then reiurme BG monitoring as ondensd

Figure 1. DUHS hypoglycemia protocol for adults

Protocolo de tratamiento de hipoglucemia
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Hiperglucemia postoperatoria

e ADA recomienda que los niveles de

glucosa se mantengan entre 140 y 180
mg/dl.

* Glucemia > 180 mg/dl o cetonas
positivas.

« Se asocia con resultados desfavorables
postoperatorios (mayor riesgo de
infeccion  ,estancia  hospitalaria vy
morbimortalidad).

* Administrar insulina rapida teniendo en
cuenta la sensibilidad a la misma.

e  Monitorizar cada hora.

* Sino se corrige administrar VRIII teniendo
en cuenta la dosis administrada
previamente.

If Capillary blood glucose >12mmol/l
and ketones < 3mmol/l or urine ketones

less than 2+
Typel Type 2
Give SC rapid acting insulin, 1 Give SC rapid acting insulin,
unit will drop blood glucose 0.1 units/kg.
levels by 3mmol/l. Recheck after 1 hour to ensure

Recheck after 1 hour to ensure not in DKA

not in DKA /

Repeat blood glucose after another
hour, if there is no reduction in the
blood glucose then consider VRIII
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Table 3 Strategies for hyperglycaemia management

No. Time Strategy Supporting evidence

[8] Preoperatively Give rapid-acting analogue insulin subcutaneously, recheck the blood glucose 1 h later, if surgery cannot None
be delayed commence VRIII

[13] Preoperatively Discontinue noninsulin anti-diabetic agents and start insulin therapy None

[5] Intraoperatively: when BG > 10 mmol/L Insulin-glucose infusion None

[6] Intraoperatively Subcutaneous rapid-acting insulin should be given, a VRIII should be considered if a type 2 diabetic None
patient remains hyperglycaemic

[17] Intraoperatively: BG > 10.0 mmol/L for 2 consecutive Start CIII None

readings (hourly)

[8] Postoperatively Give rapid-acting analogue insulin subcutaneously, recheck the blood glucose 1h later, if still above  None
12 mmol/L, repeat subcutaneous insulin dose after 2 h. Recheck 1 h later, if it is not falling commence
VRIII

[91 When BG> 10 mmol/L Start insulin therapy, intravenous insulin is the first choice intraoperatively and in ICU postoperatively; None

subcutaneous insulin is for non-critical stable patients; for outpatient undergoing short surgery, rapid
insulin is the first choice. Management plan should be individualised, low-dose and frequently monitored
based on patients’ situation for fear of hypoglycaemia

[16] When BG > 10 mmol/L Start insulin drip None

Estrategias para el manejo perioperatorio de la hiperglucemia
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Cuestiones por resolver

* ¢Una via perioperatoria especifica para personas con
diabetes mejora los resultados posoperatorios?

* ¢Realizar una optimizacion glucémica preoperatoria a
corto plazo mejora los resultados postoperatorios?

e ¢Qué intervenciones reducen la incidencia de

complicaciones postoperatorias en pacientes
hospitalizados?
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El futuro

* El desafio es identificar y promover las estrategias
que ahora se sabe que estan asociadas con
mejores resultados, y por el contrario identificar
estrategias que estan asociadas con peores
resultados para eliminarlas de la practica clinica.

* Monitorizacion no invasiva intraoperatoria
continua de la glucemia: mediciones de Ia
glucemia en el liquido intersticial cada 1-5 min. No 'W
han sido evaluados exhaustivamente en el entorno
perioperatorio.

e Bombas de insulina acopladas a un sistema de
monitorizacion continua: simulan el pancreas
endocrino.

* Nuevos biomarcadores utiles en el control y

diagnostico de complicaciones de la DM.
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Anexo 1: Protocolo de manejo
perioperatorio del paciente
diabético (CHGUV)

CONSORCI
HOSPITAL GENERAL
UNIVERSITARI
HEE VALENCIA
cartd A SARTD-CHGUV Sesion de Formacion Continuada
Servcio o Anesiesia Valencia 13 de Diciembre de 2022

AAAAAAAAAAAAAAA
IIIIIIIIIIIIIIIIIIIII



Consultade ___
preanestesia

—

Antes de entrar a —=
quiréfano
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En pacientes de riesgo solicitar HbAlc si no
disponen en los 3 meses previos.

Si 2 8,5%: derivar a Endocrinologia para tratamiento
y programar la cirugia cuando la enfermedad esté
controlada.

Suspender metformina solo si alteracion de FR.
Suspender inhibidores SGLT2-2 48 horas antes de la
cirugia. Suspender sulfonilureas 24h antes de la
cirugia.

En pacientes con DM-I administrar el 80% de la
dosis de insulina basal que les corresponda por la
mahana.

Programar al paciente a primera hora de la mafiana.

* Glucemia digital: si > 250 mg/dl| valorar
riesgo/beneficio junto con cirugia y derivar al
paciente a Endocrinologia.
Asegurar una correcta retirada de los ADO.

e Corregir con insulina rapida si precisa.

SARTD-CHGUV Sesion de Formacion Continuada
Valencia 13 de Diciembre de 2022
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* Disponer de preparaciones de insulina y dextrosa

* Racionalizar el uso de corticoides. S
En quiréfano == * Medir glucemia capilar cada 2h. o T
* Glucemia > 180 mg/dl : corregir con insulina Sl
répida. —
* |ICSI: administrar pauta basal y corregir con insulina = [»
- rapida.

e Controles de glucemia al menos cada 2 horas.
 DM- I: continuar infusion de insulina.
 DM- Iy GD > 180 mg/dl: iniciar infusién de insulina y
En URPA  —= controles frecuentes.
e ICSI: continuar infusion y avisar a Endocrinologia.
» Suspender fluidoterapia cuando el paciente tolere la
via oral.
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Protocolo de insulina iv. Insulina rapida (Actrapid®)

Glucemia mg/dl

<70

70-139

140-179

180-209

210-239

240-269

270-299

300-329

330-359

>360

SARTD-CHGUV Sesion de Formacion Continuada

Insulina

PAUTA 1 PAUTA 2

PAUTA 3

PAUTA 4

*PROTOCOLO DE HIPOGLUCEMIA

Valencia 13 de Diciembre de 2022

0 0 0 0
1 1 2 2
1 2 3 4
2 4 6 8
3 5 7 10
3 6 8 14
4 7 10 18
4 8 12 20
6 10 14 24




PROTOCOLO PREOPERATORIO DE PACIENTE DIABETICO.

Objetivo control glucémico:
140-180mg/di

DIA PREVIO A LA INTERVENCION

DIA DE LA INTERVENCION

IQ por la manana:

1Q por la tarde:
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INSULINIZACION HOSPITALARIA A ... ... HOSPITAL REGIONAL
PARA EL PACIENTE NO CRITICO UNIVERSITARIO DE MALAGA
(Adaptado de SAEDYN)

BUSCAS: Endocrinologia: 768278 Enfermera de Diabetes: 768282 M. Interna (tardes y festivos): 733 181
1.ELEGIR ENTRE PAUTA BASAL-BOLO-CORRECCION O LINA-HOSPITAL

BOLO-BASAL - CORRECCOION
* DM tipo 1 Si MPRE Bolo Basal

*  OM T1PO 2 CON inestabilidad hemodinadmica o Enagliptina no indicado/aproplado

B) DISTRIBUCION DE LA DOSIS

=P, Pauta 0 =i gluc >180

(50%) ¢ BOLUS® (50%) % P. ¢

.u I‘ ~ m - .— - ‘n wrare Gesayure

PAUTA LINA-HOSPITAL
A) ELECCION DOSIS

J Linagliptina Seng @ las 9:00 horas Linagliptina Smg a las 9:00 hovas + Pauta Bolo-Basal-Correccion
Glargina 0.2U1/kg & las 16200 hores

| m—tmmmen | ~e—emmze— e
S — e e e

3. HIPOGLUCEMIA 3.1 <
2 P_.:m“-—:"::;u

T+ Beccdin: 2 scbees 08 SINCH. © LT VB0 38 2ums ©
TO03C0 AZUCHBIO. O UT WaSD Jo bnu:’-

> Deder 2 4. TRATAMIENTO AL ALTA

e e i e

S So% o 20 i al 0tk ingreso < &% o
Sin vis vwncas: 1 mg dn Glucagén (SC 6 M) e R

o 15 min. y repe s peste (wenae a Ercocrieciogie)

T oz T
Cartel para pegar en las paredes de las salas de hospitalizacion
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Conclusiones

* La diabetes es una enfermedad crénica compleja que requiere atencion
médica continuada con estrategias multifactoriales de reduccidon de riesgos
mas alla del control glucémico.

e Con el aumento de la incidencia de la diabetes, el nimero de pacientes
diabéticos que requieren tratamiento quirurgico también esta aumentando.

* La diabetes no controlada aumenta el riesgo de complicaciones
postoperatorias.

 Es fundamental un programa integral y multidisciplinar que abarque desde Ia
evaluacion preoperatoria hasta los cuidados postoperatorios.

* Los objetivos de control glucémico en las diferentes guias son , en ocasiones,
contradictorios.
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Conclusiones

* Los anestesidologos debemos tener los conocimientos y habilidades
necesarios para el cuidado perioperatorio de los pacientes con diabetes.

 Actualmente no se justifican los largos periodos de ayuno que se
aplicaban anteriormente.

* No debemos olvidar el riesgo de hipoglucemias que entrana un control
glucémico demasiado estricto.

e Se debe prestar especial atencion a la prevencion y tratamiento de
trastornos metabolicos.

 Debemos promover la aplicacion de programas de recuperacion mejorada
tras la cirugia.
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