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MANEJO HIPERGLUCEMIA
PACIENTE HOSPITALIZADO




PREVALENCIA HIPERGLUCEMIA
PACIENTE HOSPITALIZADO
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COMPLICACIONES DIABETES MELLITUS
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COMPLICACIONES HIPERGLUCEMIA

PACIENTE HOSPITALIZADO

CETOACIDOSIS
ESTADO HIPEROSMOLAR

PROLONGACION
ESTANCIA UCI / VENTILACION MECANICA

INCREMENTO:

MORBI-MORTALIDAD

AUMENTO RIESGO
INFECCION / SEPSIS / SHOCK

ESTANCIA HOSPITALARIA

EMPEORAMIENTO

ENFERMEDAD CV / CICATRIZACION / ENF. RENAL
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MANEJO HIPERGLUCEMIA PACIENTE HOSPITALIZADO
OBJETIVOS GENERALES

EVITAR HIPOGLUCEMIA (PROTOCOLO)

4, MORBI-MORTALIDAD

J, ESTANCIA MEDIA
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MANEJO HIPERGLUCEMIA PACIENTE HOSPITALIZADO
ESTRATEGIAS
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TRANSITO DEL PACIENTE POR EL HOSPITAL




MANEJO HIPERGLUCEMIA PACIENTE HOSPITALIZADO
URGENCIAS




MANEJO HIPERGLUCEMIA PACIENTE HOSPITALIZADO
NO CRITICO — ESTRATEGIA RECOMENDADA

INSULINA SC
(BASAL — BOLO — CORRECCION)
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PACIENTE HOSPITALIZADO NO CRITICO
ANTIDIABETICOS NO INSULINICOS

METFORMINA

INSUFICIENCIA RENAL
(ACIDOSIS LACTICA)

SULFONILUREAS /
-GLINIDAS

HIPOGLUCEMIAS
(MAYORES / INSUFICIENCIA RENAL)

TIAZOLIDINDIONAS
IDPP4 (ALO-/SAXA-)

INSUFICIENCIA CARDIACA




PACIENTE HOSPITALIZADO NO CRITICO
ANTIDIABETICOS NO INSULINICOS
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PACIENTE HOSPITALIZADO NO CRITICO
PAUTA CORRECTORA INSULINA (5S1)
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-~ ANTIHYPERGLYCEMIC AGENTS
IN HOSPITALIZED PATIENTS

Recommendations

e Abasal plus bolus correction insulin
regimen, with the addition of nutri-
tional insulin in patients who have
good nutritional intake, is the pre-
ferred treatment for noncritically ill
patients. A
Sole use of slldTng scale insulin in
the inpatient hospital setting is
strongly discouraged. A
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PACIENTE HOSPITALIZADO NO CRITICO
BASAL — BOLO — CORRECCION

- BASAL: REQUERIMIENTOS INS!
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Insulina basal

Desayuno Comida Cena

o

Glucemia prandial

Glucemrm basal
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PACIENTE HOSPITALIZADO NO CRITICO
DOSIS INICIAL BASAL — BOLO — CORRECCION

GLUCEMIA DOSIS INICIO
< 60 mL/min 0,2-0,3 Ul/kg
<70 ANOS > 60 mL/min 140-200 mg/dL 0,4 Ul/kg
<70 ANOS > 60 mL/min 200-240 mg/dL 0,5 Ul/kg




PACIENTE HOSPITALIZADO NO CRITICO
DISTRIBUCION DOSIS BASAL — BOLO — CORRECCION

50%: PRANDIAL (COMIDAS)

__/ FRACCION
¥ . DOSIS

50%: BASAL (MISMA HORA)

‘Y INTERMEDIA DESAYUNO  30% CORTA HUMANA 30’ ANTES
| COMIDAS
.~ LENTA DETEMIR 1-2 -
GLARGINA 1 ALMUERZO  40% ANALOGOS ASPART 5'-15
i ACCION o— ANTES
& ULTRALENTA DEGLUDEC i RAPIDA COMIDAS

(AMBULATORIO) GLULISINA

f Tabla 4
Dosis de insulina (regular o analogo de accion rapida) suplementaria para la correccion de la hiperglucemia, segan la sensibilidad individual valorada por los requerimientos
de insulina o el peso corporal

) Glucemia preingesta (mg/dl) Dosis adicional de insulina (U)

<40U/dia 0 <60kg 40-80U/dia 0 60-90kg >80U/dia o >90kg Individualizada

<80 -
<80-129

130-149

150-199

200-249

250-299

| 300-349

s > 349
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PACIENTE HOSPITALIZADO NO CRITICO
AJUSTE DOSIS BASAL — BOLO — CORRECCION
-
Feomo T lowcewn  Joossmico

> 70 ANOS < 60 mL/min 0,2-0,3 Ul/kg
<70 ANOS > 60 mL/min 140-200 mg/dL 0,4 Ul/kg
<70 ANOS > 60 mL/min 200-240 mg/dL 0,5 Ul/kg

—— 22 CLUCEMIA HIPER-GLUCEMIA HIPO-GLUCEMIA

BASAL 41 20% DOSIS A 40% DOSIS
INSULINA BASAL INSPLINA BASAL

PREPRANDIAL - 1 10-20% DOSIS 4 10-20% DOSIS =
ALMUERZO INSULINA DESAYUNO | INSPLINA DESAYUNO
PREPRANDIAL-CENA | 4 10-20% DOSIS 3 10-20% DOSIS

INSULINA ALMUERZO | INSPULINA ALMUERZO

PREPRANDIAL - T 1
ACOSTARSE

-20% DOSIS \ 10-20% DOSIS
LINA CENA INSULINA CENA

&
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PACIENTE HOSPITALIZADO NO CRITICO
ALGORITMO RESUMEN BASAL — BOLO — CORRECCION
1l

GRAPHICS Hyperglycemia treatment for hospitalized patients receiving{ nothing by
maouth

Hyperghycemia treatment for hospitalized patients[eathg a normal l:liel]

— Hosptakyed patient with duabetes or new hyperglycemia
on a gensial medical-surgical ward who is NPO
[or in whom nutritionsl bebe s uncertesn)

al—' 1 . 1

I3 Type 1 DM Type 2 DM
| irmsudin-trosted typa 2 Dby ot brambed stk imeden Typ= 1 DM; Type 2 DM
I o ficant & s {ie, on dist only, oral agents ineulin-trastad type 2 DM; not trested with meuln
- " hyperghyesmia® ar GLP-1 sgorsdsts ) (e, on dest only, oral agents
A5l qrsunﬁcﬂlm
1- ¥ ¥ b ia” or GULUP-1 agonists) or
i mild "new byperglyoemia”
. Conti E ' I Caontinue outpatient regimen §
| ragimen f ghiross well contralied glucoss well controllsd and no * +
|- ® Consider madest | 35- 500 ) cerntrEind i atars are pressnt
. dose reductinn sincs nutritional = e pactsoudady Cautiouws with = * Basal inswlin (use home * Dizcontinue all outpatient
I intake likely to be mome restrictive rretformin S basal dose® or start with anti-hyperghycemic agents and
F A inpatuent = Conuider modest {25- 50%) 0.2-0.3 units/kgday): begn correction insulin for
I dose reduction of any secetagogue « MPH 12 haours, BG > 150 mg/dL (8.3 memal/L),
| . S ) A detmens wvery 13 1224 hours graded scae of 14 urts for
= Fakalte el i : or glargine every 24 hows aach incremisnt e
= e - Em— . {2.8 mmolfL], based on
y ¥ insalin for g dL = : -
7 = Correction BG >150 . aremlins £ hours
[ 1 BG poorly contralled. D/ cutpatent regimen nd ] .3 L), grad . 10 Reguiar evary
* i for each increment of S0 mg/dL
Begmn basal inselin (advance from home dose or Stan with 0.2-0.3 wets kgl day )= (2.8 mmaoliL). based on suspected
& NPH every 12 howrs. detemir every L2 to 24 hows or glargine every 24 hours L] insulin sensitivity:
+ r * Regular inswlin every & hours
Prandial insolin [sdvances from horee dose or start sath 0.05-0.1 wnits/log meal) + +
= Insulin lispro, aspart. ghlizine, or regular insulin : 0,
+ If BG bevel not controlled, make the following changes taking imto
m-mjninraﬁzunmgrdL{a.asmwu.qnstnhar;—qmnh consideration other factors that might be responsible for hyperghycamia: L
mach increment of 50 mg/dL (2.8 WLk, E i an d rvsalin ¥E " g ;
= Same tyoe of nsulin as (and added to] prandial eeulin sabowve '\ ] i *
v b e = Adjust bhasal inswlin dose by = add basal inswlin [stant with
IF BG wvel not ) e the Pl ' peEE——— approximately 10-20% every 2-3 days 0.2-0.3 units/kg/day; adjust by
concideration other factors that might be responsible for hyperghyremia: to reach target 10-20% ewvary 2-2 days =
T » Adjuct correction insulin scale reach target):
by 1-2 units/dose every 1-2 days if -Hml?hm
= Adjust basal insolin dose by approsimatsly 10-20% every 2-3 days to achiewe inadegquales
< glwcose torget -
‘.," = Adjust prandial insulin sceke by 1-2 units/dose every 1-2 days if rezponse
[i2¢ inadeguate
'i'r‘ m EArfjust correchian insulin scakbs by 1-2 units/dose avery 1-2 days if respones .
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PACIENTE HOSPITALIZADO NO CRITICO
PROTOCOLO MANEJO HIPOGLUCEMIA




HIPERGLUCEMIA PACIENTE HOSPITALIZADO CRITICO -
OBJETIVO CONTROL GLUCEMICO




HIPERGLUCEMIA PACIENTE HOSPITALIZADO CRITICO -
¢CONTROL GLUCEMICO INTENSIVO?

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 26, 2009 VOL. 360 NO. 13

NICE SUGAR STUDY

Intensive versus Conventional Glucose Control

in Critically Il Patients
The NICE-SUGAR Study Investigators*
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PACIENTE CRITICO
ESTUDIO NICE-SUGAR

MODERADO
il 180| (144-180)) mg/dL"‘




HIPERGLUCEMIA PACIENTE HOSPITALIZADO
CRITICO — ESTRATEGIA RECOMENDADA

INFUSION IV CONTINUA

INSULINA HUMANA (REGULAR
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PACIENTE HOSPITALIZADO CRITICO
INFUSION 1V CONTINUA INSULINA

PROTOCOLOS INFUSION I}
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PACIENTE HOSPITALIZADO CRITICO
PROTOCOLOS INFUSION INSULINA
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Rationale for Achieving
Glycemic Control Protocols and Order Sets
Clinical Evidence for . o . . .
Inpatient Glycemic The order sets provided here are only a few examples from institutions involved in the management of inpatient
Control hyperglycemia; this is not an all-inclusive list. Posting of these protocols does not constitute endorsement of any
Mechanisms of Adverse specific protocol. We believe that each institution should consult with diabetes experts to select and implement
Effects of insulin protocols.
Hyperglycemia in Acute 3
Tliness Key Points
Financial Impact of » Successful implementation of protecels requires:
Inpatient Glycemic
Control 5 Buy—lmlfroml key stakeholders (critical care physicians, house FINAL3 0103 41
SmlEme s ior Actiin AR IEs ! Yale-New Haven Hospital
iy ICU Insulin Infusion Protocol (IIP) for Adult A4
Critical Care Setting s _Appropriate education through in-servicing of hospital st nsulin Infusion Frotoco ( ) Oor ACUITS
1t 7 = T The following I1P i infended for use in hypergiycemic adutt patients in the [CU. adapted from our earfier profocols, in keeping wifh fhe lafes! glucose gquidkines from naional organizations: ff should =]
Noncritical Care Setting ¢ Ongoing monitoring of results NOT be used in diabefic ketoacidosis (DKA) or hyperosmolar hyperghycemic stafe (HHS), as these pabents may require highey inifal insudln doses, [V dextrose af some poind, and mportant -
z adunchive therapies for their fuidacid-baselelechrolyteldvalent status. (See 'DKA Guidelines”in YNHH Clinical Practice Manual (CPM) for futher instuchions.) In any patient with BG 500 mg/dL,
Hyperglycemic = Support from endocrinologists for specific questions or when | the infal rders shoud aso be carsflly reviewed wit he MD, since 2 higheriniial insufy dose and adifonal morstonngtherapy may be required i the pafienf respanse b the insui nfusion s
Emergencies: DKA and expectad 3t any tme unusuzl or unexpectsd, or if any stuafion anses that = nof adequalely addressed by this profocol, the MD must be contacted for assessment and further orders. o
HHS 2
Special Situations: 1V « It is important to keep in mind that these algorithms have not been directly compared in clinical trials.
to SC Insulin, Enteral
Nutrition, and More + In selecting a protocol, one should look for characteristics that are compatible with the institution in which it
will be implemented. |




PACIENTE HOSPITALIZADO CRITICO
INFUSION 1V CONTINUA INSULINA

Algoritmos de infusion intravenosa de insulina disefiado y evaluado en el Hospital de la Santa Creu i Sant Pau de Barcelona para el
paciente critico®**?

Algoritmo 1 Algoritmo 2 Algoritmo 3 Algoritmo 4 Algoritmo 5 Algoritmo 6 Algoritmo 7

~ |Glucemia capilar  Ritmo de infusion  Ritmo de infusion ~ Ritmo de infusion ~ Ritmo de infusion ~ Ritmo de infusion  Ritmo de infusion  Ritmo de infusion
| (mg/dI) (U/h) (U/h) (U/h) (Ufh) (Uh) (Uh) (U/h)

<60 Protocolo de Protocolo de Protocolo de Protocolo de Protocolo de Protocolo de Protocolo de

: hipoglucemia hipoglucemia hipoglucemia hipoglucemia hipoglucemia hipoglucemia hipoglucemia
61-80 0

05 05 1.5
15 3
3 5
4
b
8

10
12
16
20
24

[ B e

81-100 0
101-119
120-149
150-179
180-209
210-239
240-269
270-299
300-349
#1350-400
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PACIENTE HOSPITALIZADO CRITICO
INFUSION INSULINA HCIN - INICIO
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PACIENTE HOSPITALIZADO CRITICO
INFUSION 1V CONTINUA INSULINA HCIN — GLUCEMIAS

GLUCEMIA ACTITUD
HORARIA

<70 mg/dL STOP|PERFUSION = 20 mL SG50% c/15" HASTA GLUCEMIA > 70 mg/dL
| 70-100 mg/dL STOP|PERFUSION - BMT ¢/30’

101-140 mg/dL BMT c/30’
J 50% VELOCIDAD PERFUSION (Sl > 5 Ul/h)

B 141-180 mg/dL  MANTENER VELOCIDAD PERFUSION ﬁ
r 181-260 mg/dL |11 Ul/h (SOLO SI GLUCEMIA EN 1)
e 260 mg/dL /]\ 2 Ul/h (SOLO Sl GLUCEMIA EN *I\)
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HIPERGLUCEMIA PACIENTE HOSPITALIZADO
TRANSICION INSULINA IV > SC
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HIPERGLUCEMIA PACIENTE HOSPITALIZADO
SITUACIONES ESPECIALES
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HIPERGLUCEMIA PACIENTE HOSPITALIZADO
SITUACIONES ESPECIALES — PERIOPERATORIO
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HIPERGLUCEMIA PACIENTE HOSPITALIZADO
SITUACIONES ESPECIALES — PERIOPERATORIO

- —
GLUCEMIA DIANA PERIOPERATORIA ~ 80-180 mg/dL.

MOMENTO QUIRURGICO | RECOMENDACIONES

| DIAPREVIO DOSIS HABITUAL
"' CIRUGIA MAYOR: INICIAR INFUSION IV

i . GLUCOSA/INSULINA/POTASIO

.4*‘ . INSULINA - GLUCOSA (POR SEPARADO)

| DIACIRUGIA ADO: OMITIR DOSIS
; INSULINA INTERMEDIA (NPH): MITAD DOSIS
2 INSULINA LENTA: 60-80% DOSIS -

d DURANTE CIRUGIA MONITORIZAR GLUCEMIAS C/1H
DESPUES CIRUGIA MONITORIZAR GLUCEMIAS C/4-6H SI NPO

INSULINA RAPIDA S| PRECISA
REANUDAR INSULINA SC AL REINICIAR INGESTA ORAL

. 2 ~'h-’o

n’md.n‘



HIPERGLUCEMIA PACIENTE HOSPITALIZADO
SITUACIONES ESPECIALES — NUTRICION ARTIFICIAL

— e eE———

Table 14.1-Insulin dosing for enteral/parenteral feedings

Situation Basal/nutritional Correctional

Continuous enteral feedings

=

Continue prior basal or, if none, calculate from TDD or  SQ regular insulin every 6 h or rapid-acting insulin
consider 5 units NPH/detemir every 12 h or 10 units  every 4 h for hyperglycemia

- glargine/degludec daily
i Nutritional: regular insulin every 6 h or rapid-acting insulin ~ B-B-C
8 every 4 h, starting with 1 unit per 10-15 g of e
5 carbohydrate; adjust daily
Bolus enteral feedings Continue prior basal or, if none, calculate from TDD or  SQ regular insulin every 6 h or rapid-acting insulin

consider 5 units NPH/detemir every 12 h or 10 units  every 4 h for hyperglycemia
glargine/degludec daily

Nutritional: give regular insulin or rapid-acting insulin SQ

before each feeding, starting with 1 unit per 10-15 g of

carbohydrate; adjust daily

Parenteral feedings Add regularinsulinto TPN IV solution, starting with Lunit  SQ regular insulin every 6 h or rapid-acting insulin

per 10 g of carbohydrate; adjust daily every 4 h for hyperglycemia 5

IV, intravenous; SQ, subcutaneous; TDD, total daily dose; TPN, total parenteral nutrition.

o Snial T TR EF T N LR LTRSS AT e s > T
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HIPERGLUCEMIA PACIENTE HOSPITALIZADO
SITUACIONES ESPECIALES — GLUCOCORTICOIDES

—1

REGIMEN INSULINA: DEPENDE DE: TIPO CORTICOIDE / ‘_l_,.__..!‘-”’"' CION >

= t P
gt I AN

— il |

® GLUCOCORTICOIDE INSULINA

! z 3
' | GC ACCION CORTA (EJ: PREDNISONA) INSULINA ACCION INTERMEDIA (NPH)

~ DOSIS UNICA DIARIA
5
il

i

| GC ACCION LARGA (EJ: DEXAMETASONA) INSULINA ACCION LARGA:

DOSIS MULTIPLES DIARIAS - GLARGINA SI GC/24H
& TRATAMIENTOS PROLONGADOS - DETEMIR C/12H SI GC C/12H »
1T~ DOSIS GC INSULINA BASAL

 DOSIS INSULINA PRANDIAL +/-
COMPONENTE CORRECCION 5




SITUACIONES ESPECIALES
CETOACIDOSIS DIABETICA — ESTADO HIPEROSMOLAR

OBJETIVOS GENERALES
o |
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NUEVAS INSULINAS

NOVEDAD INSULINA CARACTERISTICAS
4 ULTRALENTA DEGLUDEC (TRESIBA®)
i vs GLARGINA U-100:
- “ PERFIL GLUCEMICO + PLANO
il BASAL— CONCENTRADA GLARGINA U-300 (TOUJEO)® MENOR RIESGO HIPOGLUCEMIA
| RAPIDA—BIOSIMILAR LISPRO SANOFI® EFICACIA, SEGURIDAD, CALIDAD:
COMPARABLE A HUMALOG®
| BASAL— BIOSIMILAR GLARGINA (SEMGLEE®) EFICACIA, SEGURIDAD, CALIDAD:
COMPARABLE A LANTUS®
RAPIDA—ANALOGO ASPARTA (FIASP®) IPT: DISPONIBLE
J COMBINACION BASAL-GLP1 DEGLUDEC/LIRAGLUTIDA IPT: DISPONIBLE

(XULTOPHY*®)




VARIABILIDAD EFECTO GLARGINA U-100 vs DEGLUDEC
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VARIABILIDAD EFECTO GLARGINA U-100 vs GLARGINA U-300
-
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' GLARGINA-300
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Tratamiento: s Toujeo 0,4 unids’kg  =====Insulina glargina (100 unids/ml) 0,4 unids’kg
3
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INFORME POSICIONAMIENTO TERAPEUTICO
INSULINA ASPARTA (FIASP®)

® MINSTERIO agencia espafola de
= DE SANIDAD, SERVICIOS SOCIALES mmedicamentosy
( \ EIGUALDAD productos sanitarios

| INFORME DE POSICIONAMIENTO TERAPEUTICO

Informe de Posicionamiento
| Terapéutico de insulina asparta
| (Fiasp®) en diabetes mellitus

[PT, 1072018. V1

o Fecha de publicacidn: 21 de marzo de 2018
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INFORME POSICIONAMIENTO TERAPEUTICO
DEGLUDEC/LIRAGLUTIDA (XULTOPHY®)

w ¥ MINISTERIO agencia espafiola de
) DE SANIDAD, SERVICIOS SOCIALES medicamentos y
\ E IGUALDAD productos sanitarios

=

INFORME DE POSICIONAMIENTO TERAPEUTICO

Informe de Posicionamiento
Terapéutico de insulina
degludec/liraglutida (Xultophy®) en
diabetes mellitus tipo 2

ey WL

IPT, 6/2018. V1

Fecha de publicacion: 12 de marzo de 2018




HIPERGLUCEMIA PACIENTE HOSPITALIZADO
TRANSICION HOSPITAL — AMBULATORIO (ALTA)

B R = e e e e e e e

r-Diabetes Mellitus )

Med Clin (Barc). 2012,138(15) 866.¢1-666.¢10

CONSEJERIA DE SALUD

MEDICTNA
(LINICY

www.elsevier.esimadicinaclinica

=

Conferencia de consenso

Documento de consenso sobre e tratamiento al alta hospitalaria del paciente
con hiperglucemia

¥ Antoni Perez Prez**, Ricaro Gomez Huelga®, Fernando Alvare Guisesola, Javier Gacta Alegria®, |
. JoséJavier Mediavilla Bravo® y Edelmiro Menéndez Torre?




HIPERGLUCEMIA PACIENTE HOSPITALIZADO
TRANSICION HOSPITAL — AMBULATORIO (ALTA)
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HIPERGLUCEMIA PACIENTE HOSPITALIZADO
TRANSICION HOSPITAL — AMBULATORIO (ALTA)
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Debera seguir estas i cciones hasta que visite a su médico o enf
- Fecha del alta: Datos del paciente
- Instruccion dada por:
- Hiperglucemia por:
[J Diabetes previa [ Diabetes diagnosticada en hospitalizacion [ Hiperglucemia de estrés transitoria
- Situacion clinica al alta
- Factores i

- Contraindicaciones y riesgos de los hipoglucemiantes:

- Otras:
HbA .. Fecha
Insulina en Hospital: (1 Basal [0 Bolos [ Carreccion

Educacion basica recibida: [ Nutricion [ Hipoglucemia [J Administracion insulina (] Automonitorizacion

- Tratamiento al alta:
Plan de ali ion: T 3 comidas principales [ Media mafiana [ Merienda [ A

p

Medicamento Dosis y Fri

(p. &j.,: toma antes, durante o
posterior ala ingesta, duracion...)

Determinaciones de glucemia: [TAntes del desayuno [ Antes de la cena [ Antes de las comidas y al acostarse
[ Ofras:

- Seguimiento:
- Visita con su médico en:
- Visita con su médico/urgencias si no puede ingerir alimentos, presenta 2 glucemias inferiores a 70 o
superiores a 250 mg/dL
- Otra (educacién, analitica,...):
- Instrucciones adicionales:

Figura 1. Paciente con hiperglucemia en la hospitalizacién. Instrucciones al alta.
T T, vy o



CONCLUSIONES

OMUNICACION ADECUADA ENTRE NIVELES ASITENCIALES

et )




~Jesus _Martl.nez—.SeteJr




