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GENERALIDADES



¢,Cual es la importancia del manejo
perioperatorio en el paciente
diabético?

Incremento complicaciones macro y microvasculares
Mas intervenciones quirurgicas
Alto riesgo coronario

Alto riesgo de complicaciones - comorbilidades

Incremento estadia hospitalaria y morbi-mortalidad
cardiovascular

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.
Diabetes Care Volume 41, Supplement 1, January 2018.



Consecuencias metabolicas del estres
guirurgico y la anestesia:

1.
1 ‘ Resistencia a la

insulina

Gluconeogénesis
Respuesta Glicégenolisis
inflamatoria Utilizacion de
Hormonas glucosa baja
contrarreguladoras

Deficiencia de
insulina

!.

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.



Tipo de anestesia/cirugia;

General vs epidural

Opioides

Extension de la cirugia

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.



EVALUACION
PREOPERATORIA



Evaluacion clinica

Estratificacion de riesgo quirurgico
* Tipo de diabetes

* Complicaciones microy
macrovasculares

e Control metabdlico
* Hipoglucemia

Tratamiento

Caracteristicas de la cirugia (VO,
mayor/menor, hora, duracion)

* Tipo de anestesia




Paraclinicos:

e EKG
e Funcion renal

* HbAl1c — glucosa

* Pruebas cardiacas
adicionales: factores
de riesgo en pacientes
asintomaticos




METAS DE CONTROL
GLUCEMICO



Caso clinico 1

Odulfo
57 anos

DMT2 desde hace 7 afios
Complicaciones: ECV hace 1 ano sin

secuelas
IMC: 29
HTA y dislipidemia

Tratamiento:
Sitagliptina, Insulina
unidades pm

HbAlc: 8.5%
Colelitiasis sintomatica

Metformina

Glargina

+
10




Para el publico: manejo
perioperatorio

* No suspender tratamiento
» Suspender antidiabéticos orales
e Suspender antidiabéticos orales e insulina

* Administrar solo la dosis que recibe de
insulina

 Administrar solamente “esquema de
correccion” de insulina de accion
corta/intermedia en el peri y post operatorio

* Esquema “basal/bolo” de insulina en el post
operatorio



Objetivo en el
perioperatorio:

Diabetes Care Volume 41, Supplement 1, January 2018.



¢ control mas estrecho?

+ § Cochrane
o Library

Cochrane Database of Systematic Reviews

Perioperative glycaemic control for diabetic patients

undergoing surgery (Review)

Buchleitner AM, Martinez-Alonso M, Hernandez M, Sola I, Mauricio D

Buchleitner AM, Martiinez-Alonso M, Hernandez M, Sold |, Mauricio D. Cochrane Database Syst Rev 2012;9: CD007315.



¢ control

Study or subgroup Intensive control control Risk Ratio Risk Ratio
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Buchleitner AM, Martiinez-Alonso M, Hernandez M, Sola I, Mauricio D. Cochrane Database Syst Rev 2012;9: CD007315.



FASE PERIOPERATORIA



DMT2 - cirugia menor - sin insulina

[} Minor surgery in DM2 patients not treated with msulin

® | Hold oral agents the day of surgery

® (Patients with “fair” metabolic control (fasting blood glucose <= 180
mg/dL }—cover with regular insulin or rapid-acting (hispro, aspart,
glulisine) insulin as needed (see Table 3)

® (Patients with “poor” metabolic control (fasting blood glucose = 180
mg/dL }—start continuous mmsulin infusion.

® |Goals: avold excessive hyperglycemia (blood glucose =180 mg/dL)
and hypoglycemia (blood glucose < 80 mg/dL)

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.



DMT1 y DMT2 - cirugia menor — con insulina

Iy Minor surgery i DM 1 and DM2 patients treated with insulin

Hold oral agents (if treated with combination therapy) the day of
SUrgery

Patients in “fair” metabolic control (fasting blood glucose << 180 mg/
dL}:

(ive half of intermediate-acting insulin (NPH) the moming of the
SUTEETY

While NPO, infuse dextrose 3% saline plus KCI1 {10-20 mEg/L) at
100 mL/hour

Check blood glucose every 4 to & hours while NPO and
supplement with short-acting insulin (see Table 3)

Patient treated with basal (glargine) msulin should receive their
usual basal msulin dose. Similarly, patients treated with continuous
insulin infusion therapy (insulin pump) should receive their usual
basal infusion rate

Restart preadmassion mmsulin therapy once food intake 1s tolerated

Patients in —poor control (fasting blood glucose == 180 mg/dL}—
start continuous msulim mfusion

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.




Table 2. Supplemental sliding scale insulin

® Type of msulin: regular or rapid-acting msulin (lispro, aspart,
glulisine) to be given before each meal and at bedtime.

® Each column represents the number of units of insulin to be added to
scheduled insulin dose.

— “Sensitive” column: elderly, cachectic, renal and liver failure, and
patients with poor oral intake or NPO.

— “Usual” column: for most patients who are expected to eat all or
most of their meals.

— “Insulin Resistant™ column: for patients not controlled with “usual”
column dose, or receiving glucocorticoids, obesity (BMI = 30 kg/
m~), or patients with diabetes receiving =80 units/day of insulin.

Esquema

bOIOS Blood Glucose [] [] []
. {mg/dL) Insulin Sensitive Usual Insulin Resistant
preprandiales

= 150 0 0 0

151-180 1 2 4

181-220 2 3 4

221-260 3 4 5

261-300 + 5 6

301-340 5 6 7

341-380 G T 8

380-420 T 8 9

= 420 8 9 10

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.



DMT1 y DMT2 - cirugia mayor — con insulina

111} Major surgery in DM 1 and DM. patients treated with msulin

® |Hold oral agents the day of surgery

® [Start continuous msulin mmfusion prior to surgery and continue during
penoperative penied (Table 3)

® (Goals: Mamtam blood glucose <2 180 mg/dL during surgery, and
blood glucose between 80 to 120 mg/dL during the penoperative
pertod 1n the surgical mntensive care unit. Start subcutanecus msulin
two hours prior to discontinuation of insulin infusion. In nen-1CU
settings, avold excessive hyperglycerma (blood glucose == |80 mg/dL)
and hypoglycenma (blood glucose << 80 mg/dL)

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.



Protocolo de infusion de insulina

Table 3. Continuous insulin infusion (CII} protocol

Iy Imbiating continuous insulin infusion (CII):
® Prepare solution: | umit (U) per | mL of 0.9% normal saline.

® Start continuous msulin infusion (CIy when blood glucose
level = 140 mg/dL (x 2I). Patients with known diabetes treated with
msulin can start Cll when blood glucose = 70 mg/dL.

® [mitial rate: divide blood glucese level (mg/dL) by 100, then round to

nearest 0.5 U
IT} Insulin infusion rate change:
Blocd
Glucose (mg/dL) instructions:
= 200 T rmate by 2 U/h
= 160-200 T rmate by 1.0 U/
= 120-160 T rmate by 0.5 Uf
&0—-120 Mo change in rate
G080 If = 10% lower blood glucose, | rate by 1 Ufh,

v BO within 30 min

If = 10% lower blood glucose, | rate by 508,
v BG within 30 min

< &l Stop infusion (give [V dextrose 12.5 ¢ IV bolus),
v bloed glucose within 30 min. When blood glucose
= 100 mg/dL, restart infusion at 50%: of previous rate

111} Patient monitoring:

@ Check capillary blood glucose every hour until it 1s within goal range
tor 2 hours, and then decrease to every 2 hours.

® Hourly monitoring may be indicated for critically 1]l patients even if
they have stable bloed glucose. If a patient 15 eating, hourly blood
alucose monitoring 1s necessary for at least 3 hours after eating.

® Decrease insulin infusion rate by 50% 1f nutntional therapy (e.g. total

parenteral nutrition or tube feeds) are discontinued or significantly
reduced.

IV} Treatment of Hypoglycema (BG-<<60 mg/dL)
@ Tum off insulin infusion.

® Blood glucose level 4060 mg/dL: give 12.5 g (25 mL) [V bolus of
dextrose 50% solution. For blood glucese << 40 mg/dL, or 1f a patient
15 not awake, give 25 g (50 mL) [V bolus of dextrose 50% solution.

® Recheck BG every 20 minutes, repeat 25 mL of 50% dextrose IV if
BG =60mg/dL.

@ Restart infusion once BG 15 =80 me/dL.

V) Notify the physician:
@ For any blood glucose change greater than 100 mg/dL in one hour.
@ For blood glucose <2 40 mg or =360 mg/dL.

@ For hypoglycemia which has not resolved within 20 min of
administering 50 mL of 50% dextrose.

Smiley DD, Umpierrez GE. South Med J 2006; 99:580-589.



Para el publico: dosis de insulina
basal




¢, Queé dosis administrar de insulina

InAar~rAalN

Joumal of Clinical Anesthesia 36 (2017) 184-188

Contents lists available at ScienceDirect

Journal of Clinical Anesthesia

Original contribution

Effect of basal insulin dosage on blood glucose concentration in @Cmssmdrk
ambulatory surgery patients with type 2 diabetes»<

Linda J. Demma, MD, PhD (Anesthesiologist) &P+,

Karen T. Carlson, MD, MBA (Assistant Professor of Anesthesiology) P,
Elizabeth W. Duggan, MD (Assistant Professor of Anesthesiology) P,

John Gordon Morrow III, MD (Assistant Professor of Anesthesiology) P,
Guillermo Umpierrez, MD (Professor of Medicine)©

2 Departiment of Anesthesiology, Emory University School of Medicine and Emory Healthcare, 1364 Clifton Rd Atdanta, CA 30322, USA

B Deparoment of Anesthesiology, Bassett Healthcare, 1 Atwell Rd, Cooperstown, NY 13326, USA
¢ Department of Medicine, Emory University School of Medicine and Emory Healthcare, 1364 Clifton Rd, Adanta, GA 30322, USA

Measurements: To conduct the analysis, patients were divided into four groups based on the percentage of normal
evening glargine dose taken. Group 1 took no glargine. Group 2 took 33%-57%. Group 3 took 60%-87% and Group 4
took 100% of their normal dose. The primary outcome was the proportion of patients in each group with blood

glucose in the target range (100-180 mg/dL), and the incidence of hypoglycemia (defined as BG <70 mg/dL or
symptomatic, requiring glucose).

Demma LJ, Carlson KT, Duggan EW, Morrow JG 3rd, Umpierrez G. J Clin Anesth 2017;36:184—188.



Table 1
Demographic characteristics and blood glucose values by groups: mean pre- and postoperative blood glucose values ( BG1 and BG2, respectively), percent patients with BG1 and BG2 in
target (100-180 mg/dL), and percent of patients with hypoglycemia (<70 mg/dL) on BG1 or BG2.

GroupTN =5 Croup2 N = 23 Group3 N = 49 Group4 N = 73 P
Weight (kg), mean + SD 93 + 19 93 + 22 94 + 21 94 + 19 a9
BMI (kg/m?*), mean 4+ SD 31 +£7 33+ 7 334+ 7 324+ 6 B89
Male, N (%) 4 (80%) 8(35%) 25 (51%) 41 (56%) 19
Mean percent of normal insulin dose taken (range) 0 49% (33-57) 73% (60-87) 100
BG1, mean 4 SD 274 + 60 154 4+ 44 137 £ 39 131 + 50 001
BG1 100-180 (% within target) 0 16 (70%) 38 (78%) 36 (49%)
BG1 <70 and or symptomatic hypoglycemia 0 0 0 4
BG2, mean 4 SD 252 + 46 155 + 39 140 + 37 127 £+ 51 =001
BG2 100-180 (% within target) 1 (20%) 13 (65%) 31 (94%) 32 (50%) 002
BG2 <70 and or symptomatic hypoglycemia 0 1 1 B

¢, Quée dosis administrar de
iInsulina basal?

Demma LJ, Carlson KT, Duggan EW, Morrow JG 3rd, Umpierrez G. J Clin Anesth 2017;36:184—188.




FASE POSTOPERATORIA



Insulinizacion

* En pacientes sometidos a cirugia general no cardiaca,
el cubrimiento con un esquema de insulina basal-bolo
se ha asociado con mejoria del control glucémico y
bajas tasas de complicaciones perioepratorias,
comparado con los esquemas de correccidn con
insulina regular o de corta accion sin insulinizacién
basal

Diabetes Care Volume 41, Supplement 1, January 2018.



Clinical Care/Education/Nutrition/Psychosocial Research
ORIGINAL ARTICLE

Randomized Study of Basal-Bolus Insulin

Therapy in the Inpatient Management
of Patients With Type 2 Diabetes

Undergoing General Surgery
{(RABBIT 2 Surgery)

RESEARCH DESIGN AND METHODS —This randomized multicenter trial compared
the safety and efficacy of a basal-bolus insulin regimen with glargine once daily and glulisine
before meals (n = 104) to sliding scale regular insulin (SSI) four times daily (n = 107) in patients
with type 2 diabetes mellitus undergoing general surgery. Outcomes included ditferences in daily
blood glucose (BG) and a composite of postoperative complications including wound infection,
pneumonia, bacteremia, and respiratory and acute renal failure.

Umpierrez GE, Smiley D, Jacobs S, et al. Diabetes Care 2011; 34:256-261.
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Umpierrez GE, Smiley D, Jacobs S, et al. Diabetes Care 2011; 34:256-261.



Insulinizacion basal-bolo

Table 2—Composite hospital complications and outcomes composite hospital complications

Basal-bolus
All SS1 insulin P value
Wound infections 14 11 3 0.050
Pneumonia 3 0 0.247
Acute respiratory failure 6 5 1 0.213
Acute renal failure 15 11 4 0.106
Bacteremia 3 2 1 0.999
Number of patients with complications 35 26 9 0.003
Mortality 2 1 1 NS
Postsurgery ICU admission (%) 16 19.6 12.5 NS
Length of stay (days)
ICU 251190 319*214 123060 0.003
Hospital 6.8 = 8.9 6356 7.235x1139 NS

Umpierrez GE, Smiley D, Jacobs S, et al. Diabetes Care 2011; 34:256-261.



Insulinizac

10N basal-
bolo

Table 3—Hypoglycemic events

Basal-bolus

Variable All SSI insulin P value
Number of patients 211 107 104
Number of BG tests 3,778 1,826 1,952
BG <40 mg/dL
Number of patients (%) 4 (3.8) 0 (0) 4(3.8) 0.057
Number of events 4 0 4
Number of readings (%) 0.10 0 0.20
BG <60 mg/dL
Number of patients (%) 14 (6.6) 2(1.9) 12 (11.5) 0.005
Number of events 17 2 15
Number of readings (%) 0.45 0.11 0.77
bl = /U mg/dL
Number of patients (%) 29 (0.8) 5(4.7) 24 (23) <0.001
Number of events 44 6 38
Number of readings (%) 1.16 0.33 1.95

Umpierrez GE, Smiley D, Jacobs S, et al. Diabetes Care 2011; 34:256-261.




Caso clinico 2

* Stacy

* 25 anos

e DMT1 desde los 7 anos

* CSll desde hace 5 anos

* Mamoplastia de aumento




Perioperative Glycemic Management in Insulin Pump Adult Patients
Undergoing Noncardiac Surgery

Patient presents for surgery using insulin pump

T i

Non-emergent surgery Emergent surgery

Pacientes e el totecttationt
Con bomba Keep insuli 'thbt I th til admitted t ical

. . p insulin pump on wi sal therapy un itted to surgical pre-op area**
de insulina i

1. Decument presence of pump upon admission

2, Check glucose via POCT upon arrival

3. Treat hypoglycemia {< 70 mg/dL or symptomatic at concentrations = 70 mg/dl) with stepping
the insulin pump and with 12.5 -25.0 cc of Dextrose 50% IV, ra-check glucase in 5 minutes

4. Examine Insertion sita for signs of inflammation or lzakage and documeant Insertion date

5. Confirm current basal rate with patient

v v v

Abdelmalak et al. Current Pharmaceutical Design, 2012, Vol. 18, No. 38.
Diabetes Care Volume 41, Supplement 1, January 2018.




Short (< 1 hour)* Intermediate (1-3 hours)* Long (> 3 hours)*
procedure procedure procedure

1. If blood glucase is 1. If Blood glucose is within 1. DC insulin pump
above patient's awn patient's target, ask patient 2. Pump should be securad or given to family member
target, ask patient to salf administer a bolus 3. Begin IV insulin infusion (within an hour of stopping
10 treat s&lf in the equivalent to the sulin the insulin pump)
usual fashion™= pump basal rata/ 1 howr, ™ ‘

- M;d; 30"5 orRoocgltoee Patients within target (140-180 mg/dL)*
A = 'L w - P C

% m,:f:,jtﬁggﬂ% o - If basal rate <1 unith, start IV Insulin at 0.5 unith
A e th BasalPata 2. If bicod glucose & above - If basal rate > 1 unith, start IV Insulin at 2/3 of the
infusian of In suspend patient's own target, ask basal rate
et patient to treat self in the - If patient s hyperglycemic, fallaw insulin infusion

usual fashion algarithm

C O n b O m b b pre-operanl.e et o i ‘ W
i l blacd glucose levels keep outside the procedura Continue IV instlin Infusion intraoperatively to
>300 mg/dL reom In a safe place or 2, X PP

: =
0, ¥ -
consider using with the family achieve bloed glucose target range of 140-18C mg/dL _g
L [ IV insulin infusion v £ S
as in cases > 3 hours e pemuve. 0000 Post-operatively continue insulin infusion to achiave S ®
glucose levels >300 mg'dL, blood g 0-180 ma/dL* -
or expectad major bleeding, glucose tarpet range of 140-180 mg/dL 4 2
fluid or temperature swings : a &
consider using IV insulin \When the patient recovers fnom g.nestMsna. assess ¢ Qv
infusion as in cases >3 hours whether the patient is physiologically stabls, no inatropes, ‘g
no additional surgery and psycholegically competent?? J o
5. Ra-theck glucose at the ‘ ‘
time of reconnecting the
pump in the recovery room No Yes
- The sama intraoperative - Patient may rasume self-
I Pabents scheduled for culpatien? proceduses may rot requee insttin infusion algorithm management of pump when:
pre-operative endacrinology cansult. and target can be used Patient is cognitively alent to
** Da net withhold basal irsulin If the patent s NPO while patient is make rate adjustments and
L4 :’,ne ab'we stated curaticn, duc‘s mt. cnly include I‘I? p'vucedu'e t.qnez incompetent to manage maintain records of Boluses
J‘! Spans lhg start ?? se_da-hm\l anesthesia 1l Iu.|l rg’xu.gty fand Fl&[l:l..f own insulin pump and carbohydrate corsumption
|udged competent to manage own pump. If patient’s meatal status s o - May start insulin pump ¥ hour
In question, discennect the pump, and use a0 insulin infusion to ¥ ha disc
manage biosd ghiccse - Calculate transition dose prioe to the discontinuatian of
* Befare sedatives are adminstered of basal SQ insulin the IV Insulin infusion

T Altematively It there s expected X-ray, MRI, defibelllation sheck exposure,
disconnect the pump and keep outside the procedura room In a safe
place or with the family

* Gluccse Largel rarge may vary degending on the clinical sluation and the Institution's palicy

Frequent blood glucose measurement Is the key to successful perioperative glycemic management.

Abdelmalak et al. Current Pharmaceutical Design, 2012, Vol. 18, No. 38.

Diabetes Care Volume 41, Supplement 1, January 2018.



Hasta aqui qué -
podemos
concluir:

e Control glucémico
* Paciente con DMT2 y s6lo ADO

* Paciente previamente
insulinizados

* Esquema basal-bolo




iGRACIAS!

Cartas. a3 S1mon
(1950 - 1959)

;Cémo vas? ;Se te hace
mondtono ese trabajo?
Recuerda que a la larga
todo trabajo es mondtono
EeE s une . no lo. “ha'cee
progresar para dque cada
dia sea nuevo. La vida es
continuidad, movimiento
continuo. Crea cosas alla.
Ten interés. Educa.
Ensefia. Innova para el
mejoramiento, etc.

i e o = fod )
‘”(‘l“"iw- A \ A 0‘1‘5 ! ‘ . i

}'Ferhando,Alvaro, Ramiro i'gimén Gopzdlez x|
con, la-gata ‘Salomé (Marsella, Francia, 1933)




