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Presentazione

Le complicanze classiche del diabete sono a carico di occhio, rene, nervi e sistema cardiovascolare ma va sottolineato
che ogni cellula, tessuto, organo o apparato soffrono in presenza di iperglicemia e delle altre alterazioni proprie del
milieu diabetico (dislipidemia, ipertensione, stress ossidativo, inflammazione, disfunzione endoteliale, ecc.). Questo
s1 traduce nel fatto che quasi tutte le patologie, acute e croniche, compaiono piu spesso nelle persone con diabete e che
la loro espressione clinica e talora piu severa. Non é quindi sorprendente che in tutti i reparti ospedalieri siano spesso
ricoverate persone con diabete non solo per eventi cardiovascolari, insufficienza renale, emorragia retinica, plessopatia
dolorosa o piede diabetico ma per infezioni, traumi, interventi chirurgici, neoplasie, ecc.

presenza del diabete ha un impatto sull’esito del processo patogeno, quale esso sia, e per questo motivo il buon con-

ollo metabolico dovrebbe essere perseguito in occasione di ogni ricovero ospedaliero. Questo dogma, tuttavia, é spesso

isconosciuto o trascurato. In questi casi, molta attenzione viene dedicata alla patologia che ha causato il ricovero

entre la cura del diabete viene collocata in secondo piano, per poi tornare di attualita quando ci si rende conto che la
licemia & molto alta, che certi farmaci anti-iperglicemizzanti sono diventati controindicati o che la terapia insulinica,
pesso iniziata durante il ricovero, deve essere proseguita a domicilio senza che il paziente sia addestrato a gestirla.




Stress intervento
chirurgico /
anestesia

Compromissione
Stato
Nutrizionale

PAZIENTI DIABETICI
1

aumentata incidenza di patologie che possono richiedere
interventi chirurgici

Iperglicemia
Chetosi

risposta neuroendocrina
l
rilascio di ormoni
controregolator
(catecolamine,
glucagone, cortisolo, GH)
e di citochine
proinfiammatone
{interleuchina-6 e TNF-a)

* 50% probabilita di essere sottoposti ad interventi nel
corso della vita

stato catabolico
con
insulino resistenza, rdotta
utilizzazione periferica del
glucosio, compromissione
della secrezione insulinica,
aumento lipolisi e
catabolismo proteico

= 20% circa i pazienti chirurgici con diabete

* Trischio perioperatorio di morbilita / mortalita
cardiovascolare e infettivo

Perioperative management of diabetes mellitus Khan NA, e al. UpToDate 2013 Perioperative management of diabetes mellitus Khan NA, & al. UpToDate 2013

Il diabete determina un aumento della morbilita ospedaliera ed un allungamento della degenza con conseguente au-
mento dei costi (1-2). Questo e particolarmente vero nei reparti chirurgici dove si ¢ stimato un aumento della degenza

media del 45% nei pazienti diabetici rispetto ai pazienti diabetici ricoverati nelle corsie i medicina (3) con un aumento

della mortalita (4). Le ragioni sono multifattoriali e comprendono I'aumentato rischio ipo e iperglicemico, 1a presenza

di comorbilita multiple, la presenza di complicanze croniche del diabete, la complessita della terapia compresi i rischi
della terapia insulinica, le infezionif la scarsa attenzione che si riserva al problema (5-7).
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Maggiori complicanze

No diabetes (%)  Diabetes (%) OR (95% CDT

Posmperative cnmplicarinns

mmm—) Scpticemia 4.2 10.0 2.76 (2.50-3.04)
Pneumonia 2.7 4.6 1.88 (1.65-2.14)

) Stroke 2.8 4.4 1.70 (1.49-1.94)
m Acute renal failure 0.7 2.4 3.50 (2.88-4 .48)
Deep wound infection 0.8 1.0 1.33 (1.04-1.70)

me) Acute myocardial infarction 0.2 0.7 3.65 (2.43-5.49)
Any of the above 9.6 19.2 2.42 (2.26-2.60)

Any noninfectious complications 6.9 14.0 2.37 (2.18-2.56)

Any infectious complications 35 1.2 2.23 (2.00-2.49)

30-day postoperative mortality 0.8 I3 1.84 (1.46-2.32)

rolonged length of hospital stay : : S0 (2. 16-2.
[CU stay 29.0 1.67 (1.59-1.76)

Increased medical expenditure 18.0 1.32 (1.25-1.40)

*Preoperative diabetes was defined as the patient having at least one hospital admission and at least one visit
for outpatient medical services related to diabetes. TAdjusted for age, sex, teaching hospital, low-income
status, urbanization, coexisting diseases, type of surgery, and type of anesthesia.

Chun-Chieh Yeh et al Adverse Outcomes After Noncardiac Surgery in Patients With Diabetes A nationwide
population - based retrospective cohort study Diabetes Care October 2013 ; vol 36, 10: 3216-3221



PROBLEMATICHE DA AFFRONTARE

Le raccomandazioni seguono il percorso del paziente dalla valutazione
pre-ricovero, all’accettazione in reparto, alla gestione perioperatoria,
alla dimissione.

DIABETICMedicine

DOI:10.1111/.1464-5491.2012.03582 %

Diabetes UK Position Statements and Care
Recommendations

NHS Diabetes guideline for the perioperative
management of the adult patient with diabetes”

; K. Dhatar;ya N. Levy A Kli\‘rer‘t3 B. Watson®, D. Cousins®, D. Flanagan L Hilton”,
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Diabetes, Ipswich, UK

Accepted 11 January 2012

Abstract

These Joint British Diabetes Societies guidelines, commissioned by NHS Diabetes, for the perioperative management of the
adult patient undergoing surgery are available in full in the Supporting Information.

This dommmt goes through dm seven stages of the patient journey when having surgery. Thml: are: primary care referral;
surgical out hospital admission; surgery; post carg; discharge. Each stage is given
its own cons:dcmtluns, outlmmg the roles and responsibilities of each group of healthmre professionals. The evidence base
for the recommendations made at each stage, discussion of controversial areas and references are provided in the report.
This d has two key dat Firsdy, that the management of the elective adult surgery patients should be
with modification to their usual diabetes mslmmt if the fasting is mmumzcd bm:.-:use the routine use of a variable rate
intravenous insulin infusion is not dly, that poor gly ic control leads to post-outcomes
and thus, where appropriate, needs to be addressed prior to referral for surgery.

Diabet. Med. 29, 420433 (2012)
Keywords diab ideli i ive surgery, variable rate intravenous insulin infusion
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Tabella3 ¢ Classificazione degli interventi chirurgici

Richiedono meno di 2 ore ed  prevista la ripresa dellalimentazione nel postoperatorio (endoscopie, angiografie, facoemulsione di

MINORI , , .
Cataratta, interventi ortopedici minori...)

Durata superiorealle 2 ore ein cui non é prevista la ripresa dellalimentazione nel postoperatorio (by-pass vascolari e coronarici, inter-
venti neurochirurgici, interventi su organi dellapparato gastrointestinale, toracochirurgia, trapianti, protesi ortopediche...)

MAGGIORI



Flow-chart Paziente con diabete in lista AMD — ANMCO — ANMDO - SIC - SIMEU — FIMEUC
d'attesa per un intervento PROFILO DI CURA DEL PAZIENTE REV 04 - 19/02/2014
chirurgico d'elezione DIABETICO RICOVERATO PER UN
INTERVENTO CHIRURGICO D’ELEZIONE

Exami ematachimidi & striam

a) Fase pre-operatoria ehirurgien & alla eandiziane di diabsties

Pre-ospedalizzazione chirurgica

entali furnzionali alla patelogia

| percorsi assistenziali ospedale-territorio

v

fnamnesi & valutazions
richiesta di eventuali

Identificazione del rischio anestesiologico

Profile di cura del paziente diabetico ricoverate per un intervento chinungico delezione
ik nesiasiologita; tan PJ-uﬁJ'ud.f oura er'pa'z}_c'mt-mn iperglicenia in DEU S ——
ulteriori accertamenti Profilo di cura del paziente con fperglicemia reoverato in Cardinlogia

¥

Valutazione diabet

ologica pre-ricovero
Definizione di un piano di Cura personalizzand swulla base ISE'EEHH‘R] di M
cormpenso glicernico, tipo di diabete, tipo & terapia in atto, complicanze del -~

diabete, comorbilita, lipe di mtervento chirusgico, tempi di attesa

Attuazione del protocollo di gestione chirurgica del
pazients con diabete
Pianilicatione intervente chinurgico

¥

Prasa in carico diabetolegica durante il ricovero

|de=ntitieatione, sorveglianea ¢ risoluzione dei problemi

diabetelogici da parte del tearn disbetologion [terapia
infusionale, manitoraggie glicemics, nutrizions,

Comgenso soddisfacente in
relazione al quadre chirurgice

Modificare | \

terapla

edutazione terapeutica)

¥

INTERVENTO

b) Fase intra-ricovero

e i

Definizione del setting di dimissione necessariow
organizzazione delle modalita di dimissiona

¥

Garanzia dei blsognl educazionali alla dirmissione
lautocontrodlo, terapla Insulinical

v

Paziante conm

— e — — — — — — — — — — —

diabere neadisgnosticate
o s alla terapia

Addestramentofeducazione all' autocontrodio

gfoterapla insulinice

infulinica

NO ¥

vierlfica abilit: autocontrodlo, eventuate terapla insulinica

¥

Garanzia dei presidi terapeuticl necessarl e del plani

c) Fase pre-dimissione

terapeutici per farmaci antidiabetici & autocontrollo <
glicemico
¥
Lettera di dimissione che comprenda un’informativa
diabetologica personalizzata, considerando che il »
paziente sia in carico o no a servizio di gico (al
diabetologe curante efo al MPMG)

Paziente con diabete sottoposto a
Intervento chirurgico trattato e
dimesso ain sicurezzay




PROBLEMI DEL PAZIENTE DIABETICO
IN CORSO DI ANESTESIA E CHIRURGIA

A. CHIRURGIA DI ELEZIONE
1.problemi del periodo preoperatorio:

1.1 la valutazione della malattia diabetica;

la valutazione delle complicanze;

il riequilibrio metabolico ed idro-elettrolitico;

la (ri)definizione di eventuali terapie medu:he accessorie;
la preparazione farmacologica all'intervento:

1 la terapia insulinica;

2 la premedicazione anestetica;

2.1 la profilassi della trombosi venosa profonda;

2.2

2
3
4
5
3
5.
5.
5.2.2 la prevenzione della sindrome da inalazione.

i
1
1.
1.
1 18
11
1.
1.

2. problemi del periodo intraoperatorio:
2.1 la scelta della tecnica anestesiologica;

2.2 la somministrazione di insulina;

2.3 in monitoraggio in generale e quello metabolico, in particolare.

3. problemi del periodo postoperatorio immediato:
21 il monitarannin nnetnneratarin in nenearale-



Anaesthetic management
of diabetes
ANAESTHESIA AND INTENSIVE CARE

Inas Ahmed MEDICINE 15:10
Swamy Mruthunjaya 2014 Elsevier Ltd. All rights reserved.

Why diabetes challenges anaesthesia and surgery

e Multiple associated co-morbidities and multi-systems
affected.

e Obesity.

e Cardiovascular risk factors and the increased possibility of
developing silent myocardial ischaemia.

e Stiff joint syndrome may cause difficult airways.

e Autonomic neuropathy may result in gastroparesis
increasing the risk of aspiration.

e Nephropathy may limit the use of intraoperative and
postoperative non-steroidal anti-inflammatory drugs.

e Glycaemic control needs to be maintained both intra-
operatively and postoperatively.

e These patients are also more prone to wound infections.

e DPoor preoperative glycaemic control was associated with
increased postoperative complications, including increased
need for blood products and longer critical care and hos-
pital stay.




Anaesthetic management
Of diabEtes Inas Ahmed rrca is a Specialty Registrar in Anaesthesia in the North-

west Deanery, UK. Conflict of interest: none declared.
Inas Ahmed
Swamy Mruthunjaya rcarcs! is a Locum Consultant Anaesthetist in

Swamy Mruthunjayal Manchester Royal Infirmary, UK. Conflict of interest: none declared.

ANAESTHESIA AND INTENSIVE CARE MEDICINE 15:10 453 2014 Elsevier Ltd. All rights reserved.

Increasingly, it is now being recommended to maintain gly-
caemic control in the elective surgical patient by manipulating
the patient’s usual medication. This however requires the fulfil-
ment of a few criteria, which are:

e surgery can be carried out early on a morning or afternoon

list

e short starvation period (only one missed meal)

e good diabetes control prior to admission (HbA,- <8.5%)

e high probability that the patient will self-manage their

diabetes during the immediate post-operative period.



British Journal of Anaesthesia 113 (6): 906-9 (2014)
Advance Access publication 30 July 2014 - doi:10.1093/bja/aeu259

Perioperative management of diabetic patients: new
controversies

P. Aldam?1, N. Levy?* and G. M. Hall3

1 Division of Anaesthesia, Addenbrookes Hospital, Cambridge CB2 0QQ, UK
. Department of Anaesthesia, West Suffolk Hospital, Bury St Edmunds IP33 2QZ, UK
3 Department of Anaesthesia, St George’s Hospital Medical School, London SW17 ORE, UK

* Corresponding author. E-mail: nicholas.levy@wsh.nhs.uk

We suqgest that preoperative HbA1. values should be
determined in all patients undergoing major surgery, and
also in all elective surgical patients with diabetes. Not only
will this strategy diagnose DM in some patients with undiag-
nosed DM, it may also influence the timing of elective surgery.
Glycated haemoglobin values >8.6% or 70 mmol mol * were
associated with a four-fold increase in mortality after cardiac
surgery.’® Delaying elective major surgery while glycaemic
control is improved is predicted to decrease mortality and
serious morbidity—an objective that patient and clinician will
surely support!




Diabetes complications and perioperative considerations

Complication Perioperative Implication

Cardiovascular disease

Myocardial ischemia/infarction Major cause of perioperative morbidity and mortality
Stroke
Heart failure

Autonomic neuropathy

Cardiovascular Risk of arrhythmia, consider telemetry

Cystopathy Urinary retention, increased risk of UTI

Gastroparesis Delayed gastric emptying, risk of reflux
Hypoglycemia unawareness More frequent glucose monitoring
Nephropathy Avoid IV contrast/nephrotoxic agents

Appropriate hydration
Monitor renal function

Peripheral neuropathy Risk of skin breakdown, ulceration
Retinopathy Can acutely worsen with blood loss
Cheiroarthropathy Difficult intubation, positioning and IV access

Impaired immunity/wound healing Surgical site infection

Abbreviations: IV, intravenous; UTI, urinary tract infection. Anesthesiology Clin 34 (2016) 155-169



Neuropatia autonomica

Aumentata sensibilita ad anestetici e se
(Insufficienza cardio-respiratoria (fino all’arres

Gastroparesi (polmoniti ab ingestis)
Atonia vescicale (ritenzione urinaria)

Variazioni F.C. < 5 b/m’ (Riscontrate in tutt
con arresto c.c.)




Valutazione della terapia ipoglicemizzante:
durante il ricovero e probabile che il
paziente debba essere trattato con insulina
soprattutto in caso di intervento chirurgico
maggiore; in questi casi si consiglia di
adottare uno schema basal-bolus.

Per i pazienti ben controllati con il solo
trattamento ipoglicemizzante orale questo
puo essere mantenuto tenendo conto delle
caratteristiche dei vari farmaci
ipoglicemizzanti e delle loro
controindicazioni (Tabella 2), in particolare
conviene sospendere le sulfaniluree a lunga
durata d’azione (es: glibenclamide) e Ia
metformina. Per i pazienti diabetici in sola
terapia dietetica monitorare la glicemia ed
intervenire farmacologicamente (con
insulina) se compare iperglicemia.

g il el
e
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Tabella2 @ Uso degli ipoglicemizzanti nel periodo perioperatorio

CLASSE

Intbitort «-Clucosidasi

Tiazolidinedionici

Meglinitidi
Analoghi GLP1
Inibitori DPP4

Glifozine

RACCOMANDAZIONI

Sospendere 48 ore prima dell intervento, ripresa nel postoperatorio (alla ripresa dell’alimentazione) se la glice-
mia é stabile e la creatininemia é confermata nella norma,
Controindicazioni: scompenso cardiaco, stati ipossici, esami contrastografici

Sospendere il giorno dell 'intervento e ripresa nel postoperatorio (alla ripresa dell'alimentazione)
Sospendere il giorno dell'intervento e ripresa nel postoperatorio (alla ripresa dell'alimentazione)

Sospendere il giorno intervento, ripresa nel postoperatorio (alla ripresa dell'alimentazione). Attenzione alla ritenzione
diliquidi. Non riutilizzare se nel periodo perioperatorio compare insufficienza cardiaca

Sospendere giorno dellintervento, ripresa nel postoperatorio (alla ripresa dell'alimentazione)
Sospendere giorno dell’intervento, ripresa nel postoperatorio (alla ripresa dellalimentazione)’
Sospendere giorno dell'intervento, ripresa nel postoperatorio (alla ripresa dell'alimentazione)

Sospendere giorno dellintervento, ripresa nel postoperatorio (alla ripresa dell'alimentazione se la funzionalita renale &
nella norma)

* Exenatide a lento rilascio o Dulaglutide potrebbero gia essere state assunte (somministrazione settimanale) attenzione alle possibili conseguenze di

una ridotta mobilita intestinale.

N.B. in caso diassociazioni precostituite sequire le indicazioni della tabella ed in caso di controindicazioni alla ripresa della terapia disgiungere i principi
attiviin somministrazioni separate.
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Guidelines from NICE, the British National Formulary, and the drug manufacturer’s datasheet all advise the
withdrawal of metformin before surgery, even 48 h before operation in one instance.

The NHS guidelines are at variance with established practice but are supported by recent

guidance from the Royal College of Radiologists. The Royal College of Radiologists recommend that there is
no need to discontinue metformin after contrast in patients with serum creatinine within the normal
reference range, eGFR .60 ml min, or both, and in patients with impaired renal function, they suggest that
any decision to stop it for 48 h should be made in consultation with the referring clinic.
The inconsistency highlights the confusion about the current use of metformin perioperatively. The NHS
guidelines admit that there is limited evidence to support the perioperative recommendations on
metformin. However, in a retrospective survey of 1284 diabetic cardiac surgical patients, it was found that
those who continued with metformin, often inadvertently, had improved outcomes compared with those
patients who omitted metformin as instructed. Whether such benefits may occur in general surgical
patients has yet to be established. At present, a rational conclusion is to continue metformin throughout
the perioperative period in all patients with normal renal function. This will enhance the activity of residual
insulin secretion in type 2 diabetic patients.




Il “problema” metformina

n. 22 casi da overdose di metformina, la laftacidosi grave (pH £7.21,
=2 11 mmol/l) si & osservata (n. 8 casi) solo se i livelli di metformina erai
mg/dl. E’ consigliato non superare un livello di metformina > 10mq¢

Livelli previsti di metformina plasmatica sulla base della
dose giornaliera di metformina e del filirato glomerulare

| Metformina | 1000 mg/die | 1500 mg/die | 2000 mg/die

eGFR 2.8 4.2 5.6
40 ml/min

30 ml/min 3.4 5.1 6.8
20 ml/min 4.4 6.6 8.8
10 ml/min 8.8 13.2 17.6

Adam WR and O'Brien RC. Diabefic Medicine, online before the print June 9, 2014

\ Il “problema” metformina |

Dosi consigliate di mefformina in pazienti con IRC

Metformina: dose massima Precauzioni aggiuntive
consigliata

240 Nessuna limitazione

30-39 2g/die

20-29 15g/d|e Misurare il lattato, ridurre o interrompere il

trattamento se >3.5mmol/l

10-19 0 Sg/die Misurare il lattato, ridurre o interrompere il
: trattamento se >3.5mmal/I

<10 Non usare

Dialisi stabile 0.5g/die, ma solo se GFR residuo >5ml/min Misurare il lattato regolarmente.

Interrompere il trattamento se >3.5mmol/I

Adam WR and Q’'Brien RC. Dicbetic Medicing, online before the print June 2, 2014

|| “problema” metformina

L'AIFA, in collaborazione con SID, AMD, SIMG, SIF, SIFO @ FOFI, desidera fomirle delle

raccomandazioni sul core to utilizzo di metformina,

\ J

- sospendere, s2 possibile, lemporaneamente il trattamento con metformina in corso di condizioni
cliniche acute potenzialmente in grado di alierare la funzionalith enale, quali ipotensions grave,
disidratazione o infezioni gravi;

- mspender per un breve pericdo (due giomi prima fino ad un giomo dopo) il tratiamento con

metformina in corso di inkerventi chirurgicl, somministrazione intravascolar di mezzidi contrasto

a bas di iodio o altra procedura che possa comportare un rischio di insufficienza renale acuta,

AIFA, luglio 2011
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Ideal blood glucose range and measurement error

There is almost unanimity between the NHS guidelines and the American Association of Clinical
Endocrinologists with the American Diabetes Association Consensus Statement that the ideal glucose range
in hospital for non-critically ill diabetic patients should be 6-10 mmol litre (108-180 mg%) (in the USA, the
lower limit is 100 mg dl or 5.6 mmol litre). There is considerable evidence that good glycaemic control
decreases perioperative infection, morbidity, and mortality. The NHS guidelines state that a range of 4-12
mmol litre (72-216 mg%) is also acceptable. We argue that this extended range should not be used. The
upper limit of 12 mmol litre (216 mg%) is similar to the concentration that in vitro results in a variety of
changes in endothelial function, expression of adhesion molecules, impaired neutrophil function,
enhanced cytokine synthesis, and decreased complement activity which combine to exacerbate
inflammation and increase the risk of infection. The lower limit of 4 mmol litre (72 mg%) is close to
glucose values that, in some diabetic patients, will induce hypoglycaemic symptoms. Furthermore, safe
use of the extended range will be critically dependent on accurate measurements of blood glucose values.
It is salutary to note that the FDA in the USA allows a 20% error for glucose meters at concentrations
above 100 mg dl (5.6 mmol litre) and a 15% error for values ,100 mg dl. Thus, a measured concentration of
4 mmol litre will have an actual value between 3.4and4.6mmol litre,while a measured concentration of 12
mmol litre will have an actual value between 9.6 and 14.4 mmol litre




Glicemia pre-operatoria nel diabetico T2

Diabetici con Diabetici senza infezioni D

infezioni (n=20) (n=380)
Eta 67.0%9.73 60.44%+8.3] NS
BMI 26.90x 1.7 26639 NS
Durata malattia {anni) AT b ol Y 6.38+6.43 NS
Glicemia 2 giorni prima intervento 201+47 165+37 0.028
Glicemia 1 giorno prima intervento 174436 136+30 0.012
Glicemia postoperatoria (1 giorno) 208+4] 190+35 NS
Glicemia postoperatoria (2 giorno) 15620 170£33 NS
Glicemia postoperatoria (3 giorno) 155.6+32 154,226 NS

Studio retrospeftivo su 1090 adulti, 400 con DMT2, sotfoposti a chirurgia coronarica.
Nel 5% dei DMT2 sono state diagnosticafte infezioni post-operatorie: sternale
superficiale (0.75%), sito donatore (1%), mediastinite (1.25%), IVU (1.5%), polmoniti (0.5%)]

Guvener M, et al. Endoctrine Journal 2002:49:531-537



Physiologic stress: Cirrhosis
Sepsis Obesity g!dba%e %
Surgery Uremia Pla D05 TBle
Organ failure Drugs: ancreatitis
= Glucocorticoids
%ng Catecholamine pressors
E % Immunosuppressants (tacrolimus, cyclosporine)
25 1
82y Q g
38k :
Excessive dextrose
administration:
= 2 Parenteral nutrition
Severe hyperglycemia [« Intravenous fluids
Dialysate
) 4
| Phagocytosis| || Granulocyte| | Neutrophil [ [ Complement | Superoxide 1 Intracellular
adherence chemotaxis fixation radical production killing
Y

1 Immune function

Y
T Susceptibility to infection

Fig. 1. Causes of hyperglycemia and effects of hyperglycemia on increased susceptibility to infection in the critically ill patient. * Counterregulatory
hormones are glucagon, catecholamines, cortisol, and growth hormone, ® Proinflammatory cytokines are tumor necrosis factor, interleukin (IL)-1 and
IL-6. (From Butler SO, Btaiche IF, Alaniz C. Relationship between hyperglycemia and infection in critically ill patients. Pharmacotherapy 2005;25(7):
963-76; with permission.)



LA NUOVA DEFINIZIONE DELLE CLASSI DI ETA

HETT(T

* Bambini

* Adolescenti

* Giovani

b A o Giovani adult

A o Adutt

| * Tardo adulti

q

* Giovani anziani

* Anziani

A\ N

Iperglicemia e lp;gllcemla nel paziente anziano

Nell'anziano ['iperglicemia peggiora la
prognosi come nel paziente giovane

II rischio di iperglicemia prolungata e
correlato nel paziente anziano ad un
maggior rischio di disahilita.

Nel paziente anziano fragile ['ipoglicemia
e un fattore di aumentata fragilta.

L'anziano presenta meno sintomi ma ha un
maggior ritardo nel tempo di reazione e “si
accorge” tardivamente dellipoglicemia e
sviluppa quadri pid gravi,

Arch Intern Med. 2003;163:1825-1829
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Non solo ipoglicemie da sovradosaggio ipoglicemizzanti
ma anche da interazioni farmacologiche

Original Investigation

Hypoglycemia After Antimicrobial Drug Prescription
for Older Patients Using Sulfonylureas

Trisha M. Parekh, DO; Mukaila Raji, MD, MS; Yu-LiLin, MS; AlaiTan, MD, PhD;

Yong-Fang Kuo, PhD; James &. Goodwin, MD

Antimicrobial
Drug?®

Hypoglycemia

Mechanism

Evidence

Ciprofloxacin

Clarithromycin
Fluconazole

Levofloxacin

Metronidazole

Moxifloxacin

Sulfamethoxazole-
trimethoprim

Inhibits ATP K+ channels in pancreatic
B-cells initiating insulin secretion®-!!
Enhances glucose-induced insulin
secretion'%-1!

May increase sulfonylurea level by inhibiting
P-glycoprotein in the intestinal wall*3-*¢

CYP2C9 inhibitor interfering with
sulfonylurea metabolism*®

Inhibits ATP-sensitive K+ channels affecting
insulin release'®'*

May serve as P-glycoprotein inhibitor, which
can increase concentrations of
sulfonylureas***’

CYP2C9 inhibitor interfering with
sulfonylurea metabolism*9-4?

Enhances glucose-induced insulin secretion'®

CYP2C9 inhibitor, interfering with
sulfonylurea metabolism?®-24

Shown to cause hypoglycemia in a cohort
study?

Shown to cause hypoglycemia in cohort
studies® !>

Shown to cause hypoglycemia in cohort
study®

Displayed hypoglycemic drug interactions
with sulfonﬁureas in multiple
studies®12-18

May have lowered fasting plasma glucose
level in hospitalized patients taking
sulfonylureas'®

Conflicting evidence from cohort
studieslﬁ.ll

Hypoglycemia in cohort studies®®

JAMA Intern Med. Publ.online September 1, 2014



Si consiglia inoltre di:

1. valutare il rischio di iperglicemia se 1l paziente dovra essere
sottoposto a procedure stressanti o a farmaci iperglicemizzanti
(esempio: terapia steroidea);

2. programmare l'intervento al mattino presto per non interferire
troppo sul controllo glicemico;

3. mantenere il regime alimentare abituale;

4. organizzare il monitoraggio della glicemia in rapporto alle necessita
del paziente;

5. istruire il personale alla gestione di eventuali crisi ipoglicemiche o
iperglicemiche;

SE

6. richiedere per tempo la consulenza diabetologica. Un atiinie ol poruiia

con diabete ricoverata
per altra patologia

- Tt Beybhomnss ¢ Liner s Yot 8




| PERCORSI ASSISTENZIALI OSPEDALE-TERRITORIO: CIRCOLO VIRTUOSO PER LA PERSONA CON DIABETE |%

i o

ﬁﬁwm §Protocollo di Gestione Chirurgica

l"\

" :iﬁ‘,:?:ggﬁ:m::m del pazienfe con diabete in ospedale
| (raccomandazioni principali):

ricoverato in Chirurgia

B LU RS 5%

Monitorare la glicemia per mantenerla nei definiti obiettivi glicemici, evitando
oscillazioni glicemiche

Confrollare |a glicemia prima della sedazione, monitorare con maggiore
intensita la glicemia durante I'anestesia (almeno una volta all'ora)

Correggere |a glicemia se fuori dall'obiettivo sia medianfe supplementi
insulinici sc © avvio d'infusione insulinica ev sia con soluzioni glucosdte in cdso
di ipoglicemia, secondo protocolli concordati

Prevenire il rischio di lesioni da decubito, in particolare ai piedi

Utilizzare tecniche anestesiologiche che riducano la nausea e il vomito
postoperatorio al fine di favorire una rapida ripresa dell’alimentazione per os

Utilizzare una strategia di analgesia post-operatoria che non induca nausea e
vomito al fine di favorire una rapida ripresa dell'alimentazione per os (es.
blocchi continui o infilfrazione ferita chirurgica con anestetici a lunga durata
d'azione)

Profilo DIrCura Del' Paziente Diabetico Ricoverato In Ambito Chirurgico - 2013



Fase preoperatoria: giorno e notte prima dell’intervento :

1) il paziente puo mantenere l'usuale dieta a meno che non siano previste preparazioni specifiche per interventi/procedure
a livello intestinale;

2) la glicemia va controllata prima e due ore dopo i pasti;
3) i pazienti in terapia insulinica devono intensificare il controllo e correggere eventuali iperglicemie;

4) i pazienti diabetici in terapia con sola dieta possono generalmente rimanere a digiuno per 12-18 ore; se il digiuno si
protrae o in pazienti piu scompensati dal punto di vista metabolico (HbAlc >8%) usare una infusione di soluzione glucosata
tamponata con insulina secondo necessita

5) usare soluzioni glucosate piu concentrate e velocita di infusione ridotte (accesso venoso centrale) se vi & un rischio di
sovraccarico di liquidi;

6) in caso di iperglicemia (>250 mg/dl) controllare anche la chetonuria o la chetonemia; qualsiasi procedura ambulatoriale
deve essere posposta in presenza di disidratazione severa da scompenso glicemico, chetoacidosi e scompenso
iperosmolare;

7) se in terapia con insulina ad azione intermedia-lenta senza rapida a pasti, somministrarne il 50% della dose la sera
precedente I'intervento/procedura;

8) se in terapia con schema basal-bolus somministrare il 50-70% di NPH o il 70-100% di analogo lento (glargine, detemir,
degludec); I'entita della riduzione dipende dalla propensione del paziente a sviluppare ipoglicemia notturnao a

digiuno; gSID

La gestione della persona

9) se in terapia con microinfusore mantenere la dose basale o ridurla se propensione all’ipo notturna o a digiuno; SO DS TOW




Fase preoperatoria: giorno dell’intervento

1) sospendere la terapia insulinica rapida (o i boli per chi € in trattamento con microinfusore) prevista per
colazione;

2) se previste iniezioni di insulina ad azione lenta o intermedia al mattino somministrare 75-100% della dose
di analogo lento o 50-70% della dose di insulina intermedia o 50-75% della dose di componente ad azione
intermedia di una insulina premiscelata;

3) sospendere la terapia orale, compresi gli analoghi del GLP1;

4) monitorare la glicemia ogni 2 ore;

5) somministrare boli di insulina rapida s.c. per correggere eventuali iperglicemie durante la procedura.

E consigliato mantenere le glicemie <180 mg/d| evitando i rischi dell’ipoglicemia connessi ad un controllo piu

stretto.

Alcuni farmaci comunemente impiegati in anestesia come la ketamina, il fentamil, midazolam, l'alotano,
I'enfluorano e I'isoflorano possono aumentare la glicemia. £=sip

La gestione della persona
con diabete ricoverata
per altra patologia




Fase intraoperatoria (anestesista)

Per interventi cardiovascolari o di lunga durata:

1) mantenere il controllo glicemico durante l'intervento e somministrare in 1° via
glucosate a concentrazioni e volumi in rapporto alle esigenze del paziente senza
superare i 5 g/kg/24 ore;

2) regolare la velocita di infusione dell’insulina (2° via) secondo lo schema del
protocollo utilizzato;

3) per procedure ambulatoriali di breve durata & possibile ricorrere alla terapia
insulinica per via sc.:boli correttivi s.c. possono essere somministrati in caso di glicemia
superiore a 180-200 mg/dlI.

k= si0

La gestione della persona
con diabete ricoverata
per altra patologia




Fase postoperatoria:

1) misurare la glicemia ogni 4 ore e somministrare 2-4 U di analogo rapido s.c. se la glicemia dovesse
superare i 150 mg/ dl o 4-6 U se maggiore di 200 mg/dl; in caso di persistenza di valori costantemente
elevati (se supera per due volte i 180 mg/dl) passare all’infusione “intensiva”;

2) nel paziente in trattamento preoperatorio con sola dieta, se l'intervento non é stato particolarmente
impegnativo (minima sofferenza tissutale) - intervento chirurgico “minore”e se non vi sono segni di infezione
acuta e possibile che non si debba fare ricorso all’insulina;

3) modificare le dosi di insulina in rapporto ai valori glicemici misurati > vedi oltre

4) in caso di intervento maggiore mantenere l'infusione di soluzione glucosata con insulina, il fabbisogno
minimo giornaliero di carboidrati & di 100 g (400 Kcal); nell'immediato post-operatorio la somministrazione
di glucosio fornisce I'energia per i tessuti a metabolismo glucosio-obbligati e riduce il catabolismo proteico a
scopo gluconeogenetico;

5) lo schema di infusione per via e.v. deve essere scelto in base alle caratteristiche del reparto (intensivo,
semi-intensivo, corsia) ed all'addestramento del personale infermieristico;

6) alla ripresa dell’alimentazione entro le 24 ore, somministrare la terapia ipoglicemizzante praticata prima
dell’intervento eventualmente con una riduzione delle dosi in considerazione di un eventuale minor introito
calorico nei primi giorni (per ripresa dell’alimentazione si intende I'assunzione per os di almeno il 50% del
fabbisogno calorico) >vedi oltre

7) in caso di ripresa dell’alimentazione oltre le 24 ore o in caso di interventi particolarmente importanti
oppure se le condizioni del paziente lo richiedono passare subito nel post-operatorio ad uno schema di
infusione “intensiva endovenosa”.



Ripristino della terapia sottocutanea nella fase post-critica

La terapia insulinica per via e.v. termina quando:

1) il paziente riprende l'alimentazione per os (almeno il 50% del fabbisogno),

2) il paziente viene trasferito dall’unita intensiva o subintensiva alla corsia normale dove la
gestione dell’infusione continua di insulina puo essere difficile.

Per effettuare il passaggio da terapia insulinica per via e.v. alla via s.c. € necessario calcolare le
qguantita di insulina che il paziente ha ricevuto nelle ultime 24 ore al fine di ottenere |l
fabbisogno insulinico giornaliero. Tale fabbisogno (prudentemente ridotto del 20%) deve essere
somministrato per il 50% come insulina basale e per il 50% come insulina prandiale (suddivisa
equamente tra i tre pasti). La prima somministrazione dell’'analogo basale deve essere
somministrato 2-4 ore prima di sospendere la terapia insulinica endovena. Per i pazienti
diabetici in buon controllo prima dell’intervento senza terapia insulinica, pu0 essere presa in
considerazione la ripresa della terapia precedente, se le condizioni cliniche lo permettono. Se il
controllo precedente all’intervento non e giudicato adeguato si consiglia di mantenere la terapia
insulinica s.c. Indispensabile una revisione della terapia ipoglicemizzante allo stabilizzarsi delle
condizioni generali del paziente.



Tabellag @ Variazioni delle dosi di insulina nel postoperatorio (17)

INTERVENTO
CHIRURGICO MAGGIORE

Terapia insulinica ev.

Tabellas @ Ripresa dell'alimentazione per os (18)

Sl

Glicemia <70 mg/dl

Somministrare 100 ml
glucosata10% ev. oppure
25-5o mlal 33%

controllo glicemia ogni
15 min.

INTERVENTO CHIRURGICO MINORE

Glicemia 70-100 mg/d| Clicemia101180 mg/d Glicemia >180 mg/dl
Somministrare glucosata | Mantenere la terapia Iniziare terapia insulinica
s%allavelocitadigoml/ | ipoglicemizzanteinatto. | ev.oinsulinas.c.
ora Monitorare la glicemia

ogni 2 ore

controllo glicemico ogni
ora

Sy

La gestione della persona
con diabete ricoverata
per altra patologia

e & e

o s Sesaeia

IL PAZIENTE E IN GRADO DIALIMENTARSI (ALMENO IL 50% DELLA DIETA PRESCRITTA)?

NO

Riprendere il regime terapeutico precedente (insulina o ipoglicemizzanti | Mantenere la terapia insulinica ev. 0 s.c. secondo le condizioni cliniche.

orali): controllare la creatininemia prima di riprendere la terapia con | Considerare la terapia infusionale se le glicemia sono superiori a 180

metformina.

mg/dl.



PAZIENTE DIABETICO ADULTO DA SOTTOPORE AD ESAMI DIAGNOSTICI

La preparazione necessaria alla corretta esecuzione di procedure diagnostiche modifica la normale routine
qguotidiana soprattutto per quanto riguarda l'alimentazione e questo puo interferire con la gestione del
diabete.

Dieta preparatoria

In caso di esami che richiedono una lunga preparazione con una dieta priva di scorie sara probabilmente
necessario ridurre la somministrazione di insulina (ridurre sia I'insulina pronta somministrata ai pasti sia
I'insulina ritardo somministrata la sera precedente) e mantenere un frequente controllo della glicemia
(prima dei pasti e 2 ore dopo i pasti). In caso di ipoglicemia somministrare zucchero per bocca (15 g),
rivalutare la glicemia dopo 15 minuti, e se necessario ripetere la somministrazione di zucchero. Controllare
la glicemia sino alla risoluzione dell’episodio ipoglicemico

Assunzione di purganti e altri farmaci

La somministrazione di lassativi drastici (solfato di magnesio) deve essere attuata con prudenza per la
possibile concomitanza di complicanze neuropatiche (alterazioni dell’alvo, ipotensione ortostatica,
tachicardia ecc.) e dove possibile, in collaborazione con il servizio di diagnostica, sostituita con rettoclisi o
farmaci per bocca privi di glucidi. Nei pazienti in trattamento con analoghi del GLP1 potrebbe peggiorare la
nausea.

Idratazione

Lidratazione non e controindicata nel diabete tuttavia occorre prestare attenzione alla possibilita di
sovraccarico idrico in pazienti che potrebbero essere portatori di una cardiopatia silente (e in terapia con
tiazoledinedionici) o di insufficienza renale lieve trattati con meformina (eventualmente ridurre i liquidi
secondo le condizioni emodinamiche). La metformina puo essere mantenuta quando la velocita stimata di
filtrazione glomerulare scende sotto i 60 ml/min/1.73m2, mentre se raggiunge i 45 ml/min/1.73 m2 la dose
deve essere dimezzata e sospesa se inferiore a 30) Rimangono valide le indicazioni di bere acqua (sino a 3
litri die nelle 4-5 ore successive alla somministrazione di lassativi) purché siano valutate le condizioni
cardiache.-



Tabellay # Variazioni alla verapia ipoglicemizzance in caso di procedura diagnosdca (21-23)

Se la procedura comporta la
somministrazione di mezzo

GIORNO ESAME

defl'alimentazione

delralimentazione sela furzionalitd
renale & nella norma

| Riprendere la terapia alla ripresa
dell'alimentazione

dell'alimentazione

Tiazoledinedianici

mManteners |3 somministrazions

Maon somministrare durante il digiuna

Riprendarela terapia alla riprasa
delralimerntazione

Inibitori DOPA

mManteners |3 somministrazione

Mo somministrare durante il digiuno

Riprendere la terapia alla riprasa
dell'alimentazione

Araleghi GPL Sospendens Men somministrare durante il digiuna Riprendearela terapia solo dopo aver
esclu=n 1a possibilitd di complicanze
come: pancreatite acuta o
inflarmmatony bowel dissea se

Analoghi GLA settimanali Sospenders Mon samministrare durante il digiuna Riprendere la terapia sola dopo aver

escluso la possibilitd di complicanze
COME: pancreatite acuta o
nflammatony bowel diseasa

Gliflazine

naloghi lentiinsulina
omministrati la sera

naloghi lenti insulina
omministrati al mattino

naloghi rapidi insulina

nsuline premiscelate

Manteners |3 somministrazione

Mantenere la somministrazione

Mantenere la somministrazione

Mantenere la somministrazione
in relazione al tipo di
preparazione prevista (past
prividi scorie, digiuno serale...)

| Mantenere la somministrazione
in relazione al tipo ai
preparazione prevista (past
prividiscorie, digiuno serale...)
Mantenere la dose basale
abituale e valutare iboli in
relazione al tipo di preparazione
prevista (pasti privi di scorie,
digiunoserale...)

Mon somministrare durante il digiuno

Somministrare 3 sera dellintervento
se & prevista la ripresa
delralimentazione il giomo successivo
riducendo ladose del go%

Somministrare la dose abituale
ridotta del go% se & prevista B ripresa
dell'alimentazione il giomo successivo
vedi sopra

Non somministrare durante il digiuno.

Non somministrare durante il digiuno.
Vedisopra

Mantenere la dose basale,

eventualmente ridotta allSo% se il
digiuno si protrae. Akune procedura
possono richiedere la rimozione
della pompa (CT. RM, radioterapia,

cardioversione elettrica...) (19)

Riprendere la terapia alla riprasa
dedl'alimentazione sela furzionalita

| Riprendere |3 terapia alla ripresa
delralimentazione

Riprendere la terapia alla ripresa
delralimentazione

Riprendere |a terapia alla ripresa
ddiralimentazione

| seil regime BD (27) viene riattivato a
pranzo somministrare il go% della dose
abituale del mattino

Riprendere |a terapia alla ripresa
dell'alimentazione




CASI PARTICOLARI
PET

Per una corretta sensibilita dell’esame & necessario che la glicemia a digiuno prima
dell’esame sia inferiore a 200 mg/dl (11.1 mmol/l), con valori superiori 'esame non
puo essere condotto.

LAmerican Society of Nuclear Medicine suggerisce 'uso di insulina a domicilio se i
valori glicemici superano i 200 mg/dl, tuttavia la somministrazione del 18F-FDG deve
essere ritardata nella giornata rispetto ai pazienti non diabetici perché linsulina
stessa, somministrata a digiuno, determina un aumento della captazione a livello
cardiaco, muscolare, adiposo ed epatico ma non ha effetti sulla captazione delle masse
neoplastiche In conclusione si consiglia di programmare l'esame al termine della
mattina, dopo aver assunto 3-5 ore prima la colazione e la normale terapia
ipoglicemizzante (non assumere metformina), in tutti i pazienti si dovra comunque
valutare la glicemia prima dell’inizio del test.

=5

La gestione della persona
con diabete ricoverata
per altra patologia




SOCIETA ITALIANA DI ANESTESIA ANALGESIA
RIANIMAZIONE E TERAPIA INTENSIVA

LINEE GUIDA per il DIGIUNO PREOPERATORIO
nel PAZIENTE in ELEZIONE o URGENZA DIFFERIBILE

ADULTI

PERIODO MINIMO
MATERIALE INGERITO
DI DIGIUNO

Liquidi chiari (acqua, the
cblaro, caffe nero, succhi 2 ORE
di frutta senza polpa)

max 150 cc
Solidi (no grassi) e latte 6 ORE
Solidi (cibi grassi, carne, 8 ORE
etc)




Anesthesiology
55:104-109, 1981

erioperative Management of Diabetes Mellitus

Leonard F. Walts, M.D.,* Jordan Miller, M.D.,t Mayer B. Davidson, M.D.,1 Josiah Brown, M.D.§

Hourly plasma glucose concentrations in 191 diabetic patients
undergoing 200 operations were measured, The glucose infusion
rate was controlled. Insulin-taking diabetics given no insulin or a
fraction of their usual dose preoperatively developed rising
plasma glucose concentrations beginning with the start of opera-
tion. The mean rate was 22 mg-dl™"'h™' (no insulin) and 17
mg'dl™'-h™! (one-half to one-fourth the usual dose of insulin),
Eight per cent of the patients achieved plasma glucose concen-
trations greater than 400 mg/dl. Patients given regular insulin
during the operation had no hourly rise in plasma glucose. How-
ever, hypoglycemia occurred in 5.5 per cent of these Patients.

The authors suggest that arbitrary management regimens
should be abandoned. Plasma glucose levels should be measured
frequently and insulin and/or sugar should be given to each pa-
tient as needed. (Key words: Complications: diabetes mellitus.
Hormone: insulin. Metabolism: diabetes; glucose; insulin; hyper-
glycemia; hypoglycemia.)
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A retrospective review of the assessment of
current perioperative management of diabetes
in patients undergoing knee replacement surgery

Alan ] Howieson', Annmarie Brunswicker' and Ketan Dhatariya’

'Department of Orthopaedic Surgery, Norfolk and Norwich University Hospitals, NHS Foundation Trust, Norwich, UK
"Diabetes and Endocrinology, Elsie Bertram Diabetes Centre, Norfolk and Norwich University Hospitals, NHS Foundation Trust,
Norwich, UK

Corresponding author: Ketan Dhatariya. Email: ketan.dhatariya@nnuh.nhs.uk

Table 1. A comparison of our findings, compared to the audit standard goals.

Criteria Standard Results

Primary care referrals contain all suggested information 100% 0%

Patients with diabetes management plan

Listed first on list 95% 34%

Patients receive hourly blood glucose monitoring during 100%
their procedure, and in recovery

Patients with delayed discharge due to diabetes 0% 0%

These audit standards were set out in the 2011 NHS Diabetes document: Management of adults with diabetes undergoing surgery and elective
procedures: improving standards.®

3. Dhatariya K, Flanagan D, Hilton L, Kilvert A, Levy
N, Rayman G, et al. Management of adults with dia-
betes undergoing surgery and elective procedures:
improving standards. Available from: http://www.
diabetologists-abcd.org.uk/JBDS/JBDS.htm  (last
accessed 6 Nov 2013).

Table 2. The minimum amount of information that Ref. 3
suggests should be included in a standardized GP referral letter
to a surgical outpatient for a person with diabetes.

e Duration and type of diabetes
e Place of usual diabetes care (primary or secondary)
¢ Other co-morbidities
e Treatment
— for diabetes oral agents/insulin doses and frequency
— for other co-morbidities
o Complications
— at-risk foot
e Renal impairment
¢ Cardiac disease
e Relevant measures
- BMI
- BP
— HbAlc result (to be done within the three months
prior to referral)
- eGFR

In England and Wales, all of these data (except the most up to date
HbA I ¢ within three months of referral) should be collected either as
good clinical practice or part of their Quality and Outcomes
Framework (QoF).

Conclusion

HbA lc is under 69 mmol/mol (8.5%).

Our study has shown, in agreement with previous
data, that the perioperative care of patients with dia-
betes is still suboptimal. Poor long-term glycaemic
control is likely to be associated with worse clinical
outcomes and, in line with the NHS Diabetes
national guideline for the perioperative management
of patients with diabetes undergoing surgery, it may
be prudent to delay surgery until the preoperative




Perioperative Management of Patients with Diabetes
Undergoing Ambulatory Elective Surgery
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Table 2.

Distribution of 287 Surgical Procedures by Type of
Surgical Service

Abstract

Objective:

The objective was to assess processes of care for patients with diabetes undergoing elective surgery.

Methods:

A retrospective review of medical records was conducted to determine frequency of perioperative glucose
monitoring, changes in glucose control, and treatment of intraoperative hyperglycemia.

Results:

A total of 268 patients underwent 287 elective procedures. Mean age was 67 years, 63% were men, 97% had
type 2 diabetes, and most (57%) were treated with oral hypoglycemic agents. Average perioperative time was
approximately 8 h. Mean preoperative hemoglobin Alc was 70%; however, this value was checked in only 52%
of cases. A glucose measurement was obtained in 89% of cases in the preoperative area and in 87% in the
postanesthesia care unit, but in only 33% of cases did a value get checked intraoperatively. Average glucose was
139 mg/dl preoperatively, increasing to 166 mg/dl postoperatively (p <.001). Glucose levels increased regardless
of type of outpatient medical therapy used to treat hyperglycemia, except for those on combination oral
agents plus insulin (p =.06).

Conclusions:

These data indicate suboptimal documentation of outpatient hemoglobin Alc. Intraoperative glucose monitoring
seldom occurred, despite prolonged periods under anesthesia and perioperative deterioration of glycemic control.
Stanaards need to be developed and interventions are needed to enhance management of diabetes patients
undergoing elective procedures.

] Digbetes Sct Techmol 2013,7(4):983-989

Type of surgical service Procedures, n (%)
Urclogy 62 (22)
Orthopedic 59 (21)
General 43 (15)
Transplant 29 (10)
Otolaryngology 26 (9)
Vascular 20 (1)
Meurosurgery 13 (&)
Gynecology 12 (4)
Plastics 10 (4)
Colorectal 9 (3)
Cardiothoracic 4 (1)
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igure 2. Blood glucose monitoring defined by perioperative phase and
ype of monitoring performed. Other denotes a laboratory test other
han a point-of-care blood glucose measurement.
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Preoperative Evaluation

* Metabolic control and any diabetes-associated
complications

: resting ECG, stress test

: may predispose patients
to perioperative hypotension; the presence of resting
tachycardia, orthostatic hypotension, peripheral
neuropathy, and loss of normal respiratory heart rate
variability should be sought.

: serum creatinine, 24hr Ccr,
proteinuria or abnormal creatinine clearance have a
greater risk of developing acute renal failure.




Common clinical presentations of autonomic dysfunction

Organ System  Symptoms Comments
CAN ¢ Resting tachycardia Dominant sympathetic system
o Loss of heart rate variability Earliest manifestation of CAN
o Postural hypotension
o Exercise intolerance Indicates inability to increase heart
o Dizziness rate, blood pressure, and cardiac
o Silent ischemia output
o Abnormal baroreceptor
responsiveness

Genitourinary e Impotence
o Urinary retention

Gastrointestinal e Gastroparesis
¢ Diarrhea

Peripheral ¢ Abnormal sweating
o Inability to perceive hypoglycemia

Ahhreviation: CAN. cardiovascular autonomic neuronathy,  Anesthesiology Clin 34 (2016) 155-169
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| PERCORSI ASSISTENZIALI OSPEDALE-TERRITORIO: CIRCOLO VIRTUOSO PER LA PERSONA

Standard ltaliani di cura 2014

Gli obiettivi glicemici

Gli obiettivi glicemici durante un ricovero ospedaliero possono essere

differenziati in funzione delle diverse situazioni cliniche:

* Pazienti in situazione criticg, ricoverati in Terapia Intensiva, medica o
chirurgica: valori glicemici 140-180 mg/dl, in funzione del rischio stimato di
ipoglicemia.

(Livello della prova ll, Forza della raccomandazione B)

* Pazienti in situazione non critica: valori glicemici preprandiali <140 mg/dl,
postprandiali <180 mg/dl o valori random <180 mg, se ottenibili senza rischi
elevati di ipoglicemia. Target piu stringenti possono essere perseguiti in
soggetti clinicamente stabili e in precedente conftrollo glicemico ottimale.
Target meno stringenti possono essere accettati in presenza di severe
comorbilita.

(Livello della prova VI, Forza della raccomandazione B)

In alcune situazioni cliniche a elevato rischio di ipoglicemia € opportuno un
innalzamento degli obiettivi glicemici.
(Livello della prova VI, Forza della raccomandazione B)

http://www.standarditaliani.it/home.php



Why 1s pre-op glycemic control
important?

* Poor glycemic control

— Increases dehydration and electrolyte
abnormalities

— Impairs collagen formation and decreases
surgical wound strength

— Increases risk of complications

» Medications for diabetes management
associated with risks




Diabetes and
Hyperglycemia in the
Surgical Setting

Nate DeFelice, uo?, Rachel E. Thompson, wo, weH, seHu™*

Preoperative patient

evaluation

? Department of Medicine, University of Washington, Seattle, WA, USA; ® Division of General
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Patient has diabetes or
pre-diabetes

Clarify which type

Obtain HbAlc if has not
had one in last 90 days

HbAlc = 8.5, conslder
postponing elective
surgery

Test and treat®

|s at risk of diabetes
(meeting criteria in Table

Morisk factors for diabetes
2) (Table 2)

HbAlc = 5.7 or fasting

glucose = 100 mg/dL

Test and treat®

HbAlc < 5.7 or fasting
glucose <= 100 mg/dL

Proceed to surgery, no
need for further testing or
treatment?

Fig. 2. Preoperative assessment of patients’ perioperative glycemic treatment needs.
@ Should get glucose testing at minimum 4 times a day and insulin coverage to maintain
glucose levels less than 180 mg/dL. P There are select patients who may need further testing
and treatment depending on the clinical situation to ensure glucose levels remain less than

180 mg/dL.



Elements of preoperative diabetes risk assessment

1. Diabetes type

2. Disease duration/context of initial diagnosis

3. If type 1 diabetes: coexisting autoimmune diseases, history of DKA

4. Known complications

5. Associated comorbidities

6. Home diabetes regimen (oral agents, insulin type/frequency, last medication adjustment)
1. Frequency/severity of hypoglycemia

8. Hemoglobin A1c (if known)

9. Renal function

10. If insulin pump use, obtain settings from patient or primary endocrinologist

Abbreviation: DKA, diabetic ketoacidosis.
Anesthesiology Clin 34 (2016) 155-169



Diabetes complications and perioperative considerations

Complication Perioperative Implication

Cardiovascular disease

Myocardial ischemia/infarction Major cause of perioperative morbidity and mortality
Stroke
Heart failure

Autonomic neuropathy

Cardiovascular Risk of arrhythmia, consider telemetry

Cystopathy Urinary retention, increased risk of UTI

Gastroparesis Delayed gastric emptying, risk of reflux
Hypoglycemia unawareness More frequent glucose monitoring
Nephropathy Avoid IV contrast/nephrotoxic agents

Appropriate hydration
Monitor renal function

Peripheral neuropathy Risk of skin breakdown, ulceration
Retinopathy Can acutely worsen with blood loss
Cheiroarthropathy Difficult intubation, positioning and IV access

Impaired immunity/wound healing Surgical site infection

Abbreviations: IV, intravenous; UTI, urinary tract infection. Anesthesiology Clin 34 (2016) 155-169



Glicemia ed infezioni




The Obesity Surgery Mortality Risk Stratification
score (OS-MRS) (Table 4) has been wvalidated for
patients undergoing gastric bypass surgery to identify
the risk factors associated with mortality [43]. It

includes features of metabolic syndrome and sleep-dis-

ordered breathing. Although only validated for bariat-

ric surgical patients, it may be applicable to obese

patients undergoing non-bariatric operations. Patients

who score 4-5 on the OS-MRS are more likely to

require closer postoperative monitoring.

Anaesthesia 2015, 70, 859-876 d0i:10.11711/anae. 13101

able 4 The Obesity Surgery Mortality Risk Stratifica-
tion score: (a) risk factors; (b) risk of mortality [43].

Risk factor Score
Guidelines ¥ z
BMI > 50 kg.m 1
Male 1
Age > 45 years 1
; : : : Hypertension 1
Peri-operative management of the obese surgical patient 2015 Risk-factors for piiliiicnaryembiolisi: »
Association of Anaesthetists of Great Britain and Ireland Previous venous thromboembolism
Society for Obesity and Bariatric Anaesthesia Vena caval filter
Hypoventilation (sleep-disordered breathing)
Members of the Working Party: C. E. Nightingale,' M. P. Margarson,' E. Shearer,' J. W. Redman," Pulmonary hypertension
D. N. Lucas,” J. M. Cousins,” W. T. A. Fox,” N. J. Kennedy,1 P.]. Venn," M. Skues," D. Gabbott,’ Risk of
U. Mista,” ]. J. Pandit, M.T. Popat’ and R. Griffiths (Chair)’ £S5 )
mortality
1 Society for Obesity and Bariatric Anaesthesia, 2 Obstetric Anaesthetists’ Association, 3 Royal College of Anaesthetists Ib)
4 British Association of Day Surgery, 5 Resuscitation Council (UK), 6 Difficult Arway Society, 7 Association of Anaesthe- .
tists of Great Britain ¢ Ireland Class A: 0-1 points 0.2-0.3%
Class B: 2-3 points 1.1-1.5%
Class C: 4-5 points 2.4-3.0%




Table 1. Identification and Assessment of OSA: Example Anesthesiology 2014; 120:268-86

A. Clinical signs and symptoms suggesting the pesibiity of 0S4~ Practice Guidelines for the

1, Predisposing physical characteristios Perioperative Management
+ Adul patients: BMI 35 kg/m? of Patients with Obstructive Sleep
+ Pediatric patients: 95th percentile for age and sex Apnea. An Updated Report by the

+ Neck circumferance 17 inches (men) or 16 inches fwomen)
+ Craniofacial abnormalities affecting the airway
+ Anatomical nasal obstruction
+ Tonails nearly touching or touching in the midline
2. History of apparent airway obstruction during slesp

Two or more of the following are present: (if patient lives alone or sleep is not ohserved by another person then only one condition
neads to be present)

+ Loud snoring (loud enough to be heard through closed doon

+ Frequent snoring

+ Observed pauses in breathing during slesp

+ Awakens from slesp with choking sensation

+ Frequent arousals from sleep

+ Pediatric patients:
o Intermittent vocalization during sleep
« Parental report of restless sleap, difficulty breathing, or struggling respiratory efforts during sleep
» Ghild with night terrors
= Child sleeps in unusual positions
» Child with new onset enuresis

3. Somnolence (one or more of the following is present)

+ Frequent daytime somnalence or fatigue despite adequate *slesp’

+ Falls aslesp easily in a nonstimulating environment (e.g., watching television, reading, riding in, or driving a car) despite
adequate “sleep”

+ Pediatric patients: parent or teacher comments that child appears slespy during the day, is easily distracted, is overly aggres-
sive, is initable, o has difficulty concentrating

+ Pediatric patients: child often difficult to arouse at usual awakening time

If & patient has signs or symptoms in two or more of the above categories, there is a significant probability that he or she has OSA.
The severity of OSA may be determined by slesp study (se2 below). If a sleep study is not available, such patients should be treated
as though they have moderate sleep apnea unless ona or mare of the signs or symptoms above is seversly abnormal (e.g., mark-
edly increased BMI or neck circumfarence, respiratory pauses which are frightening to the observer, patient regularly falls asleep
within minutes after being left unstimulated without another explanation] in which case they should be treated as though they have
severe sleap apnea.

B. If a sleep stucy has been done, the results should be used to determine the perioperative anesthetic management of a patient.
However, because skeep laboratories differ in their criteria for detecting episodes of apnea and hypopnea, the Task Force believes
that the sleep laboratory's assessment (none, mild, moderate, or severe} should take precedence over the actual AHI, If the overall
severitv is not indicated. it mav be determined by usina the table below:

Task Force on Perioperative
Management of Patients with
Obstructive Sleep Apnea

Severity of OSA Adult AHI Pediatric AHI
None 05 0
Mild OSA 6-20 1-5
Moderate OSA 21-40 6-10
Severe 0SA >40 >10

American Society of Anesthesiologists

Table 2. Scoring System for Perioperative Risk from OSA: Example*

A. Severity of sleep apnea based on sleep study (or clinical indicators if sleep study is not available)
POt SCOre: f”—éﬁi

Severity of OSA (table 1)
None
Mild
Moderate
Severe

B. Invasiveness of surgery and anesthesia

Paint scorE(UTB}

Type of surgery and anesthesia
Superficial surgery under local or peripheral nerve block anesthesia without sedation

Superficial surgery with moderate sedation
of general anesthesia

Peripheral surgery with spinal or epidural anesthesia (with no more than moderate sedation)
Peripheral surgery with general anesthesia
Airway surgery with moderate sedation
Major surgery, general anesthesia
Airway surgery, general anesthesia
rement for postoperative opioids
Paint score: (0-3)
Opioid requirement
None
Low-dose oral opioids

High-dose oral opicids, parenteral or
neuraxial opioids

. Estimation of perioperative risk:

Overall point score: the score for A plus the greater of the score for either B or C: (0~6)§

Points

L D —

Points

Lo LW P2 D —

Points

AH| = apnea-hypopnea index: tha number of episodas of sleap-disordered braathing per hour; BMI = body mass index; OSA = obstructive slesp apnea.

" A scoring system similar to the above may be used fo estimate whether a patientis atincreased perioperative risk of complications
from OSA. This example, which has not been clinically validated, is meant only as a quide, and clinical judgment should be used to
assess the risk of an individual patient. 1 One point may be subtracted if a patient has been on CPAP or NIPPV before surgery and
vill be using his or her appliance consistently during the postoperative period. £ One point should be added if a patient with mild
or moderate OSA also has a resting PaC0, >50 mmHg. § Patients with score of 4 may be at increased perioperative risk from OSA;

patients with a score of 5 or 6 may be at significantly increased perioperative risk from OSA.

CPAP = continucus positive airway pressure; NIPPV = noninvasive positive pressure ventilation; OSA = obstructive sleep apnea.



Table 1 Summary of BADS guidance for performing day case surgery on patients with diabetes.

Pre-operative
Assessment

Peri-operative
Management

Discharge

1) Type of diabetes — type 1 or type 2
2) Stability of the disease
e All patients should have HbA1c ideally <8%
¢ No role for random blood glucose but fasting glucose should be checked
3) Patient’s understanding
e Home glucose monitoring
e Awareness of hypoglycaemia
4) Surgical procedure
5) Type of anaesthesia
6) Assessment of diabetic complications
Guidance includes flowcharts for
e Minor Procedures
e Intermediate Procedures
e Type 2 diabetes treated with oral agents
¢ Type 1 and insulin treated type 2 diabetes
In general the principles are
1) Blood glucose <10 mmol/l — proceed with surgery
2) Blood glucose 10—13 mmol/l — assessment and involvement of anaesthetic
team; might need GKI infusion
3) Blood glucose >13 mmol/l — check for intercurrent illnesses
4) GKI infusion for all patients on insulin therapy
5) Use of dedicated protocols for all patients with diabetes
Advice and support
e Patients should be able to measure blood glucose at home
e Advice to carry out extra blood tests
¢ Mandatory 24-h helpline should be available

British Association of Day Surgery. Day surgery and the diabetic patient. Working Group 2nd Edition; 2004.
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Table 1. A comparison of our findings, compared to the audit standard goals.

Criteria Standard Results

Primary care referrals contain all suggested information 100% 0%

Patients with diabetes management plan

Listed first on list 95% 34%

Patients receive hourly blood glucose monitoring during 100%
their procedure, and in recovery

Patients with delayed discharge due to diabetes 0% 0%

These audit standards were set out in the 2011 NHS Diabetes document: Management of adults with diabetes undergoing surgery and elective
procedures: improving standards.®

3. Dhatariya K, Flanagan D, Hilton L, Kilvert A, Levy
N, Rayman G, et al. Management of adults with dia-
betes undergoing surgery and elective procedures:
improving standards. Available from: http://www.
diabetologists-abcd.org.uk/JBDS/JBDS.htm  (last
accessed 6 Nov 2013).

Table 2. The minimum amount of information that Ref. 3
suggests should be included in a standardized GP referral letter
to a surgical outpatient for a person with diabetes.

e Duration and type of diabetes
e Place of usual diabetes care (primary or secondary)
¢ Other co-morbidities
e Treatment
— for diabetes oral agents/insulin doses and frequency
— for other co-morbidities
o Complications
— at-risk foot
e Renal impairment
¢ Cardiac disease
e Relevant measures
- BMI
- BP
— HbAlc result (to be done within the three months
prior to referral)
- eGFR

In England and Wales, all of these data (except the most up to date
HbA I ¢ within three months of referral) should be collected either as
good clinical practice or part of their Quality and Outcomes
Framework (QoF).

Conclusion

HbA lc is under 69 mmol/mol (8.5%).

Our study has shown, in agreement with previous
data, that the perioperative care of patients with dia-
betes is still suboptimal. Poor long-term glycaemic
control is likely to be associated with worse clinical
outcomes and, in line with the NHS Diabetes
national guideline for the perioperative management
of patients with diabetes undergoing surgery, it may
be prudent to delay surgery until the preoperative




Perioperative Management of Patients with Diabetes
Undergoing Ambulatory Elective Surgery
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Table 2.

Distribution of 287 Surgical Procedures by Type of
Surgical Service

Abstract

Objective:

The objective was to assess processes of care for patients with diabetes undergoing elective surgery.

Methods:

A retrospective review of medical records was conducted to determine frequency of perioperative glucose
monitoring, changes in glucose control, and treatment of intraoperative hyperglycemia.

Results:

A total of 268 patients underwent 287 elective procedures. Mean age was 67 years, 63% were men, 97% had
type 2 diabetes, and most (57%) were treated with oral hypoglycemic agents. Average perioperative time was
approximately 8 h. Mean preoperative hemoglobin Alc was 70%; however, this value was checked in only 52%
of cases. A glucose measurement was obtained in 89% of cases in the preoperative area and in 87% in the
postanesthesia care unit, but in only 33% of cases did a value get checked intraoperatively. Average glucose was
139 mg/dl preoperatively, increasing to 166 mg/dl postoperatively (p <.001). Glucose levels increased regardless
of type of outpatient medical therapy used to treat hyperglycemia, except for those on combination oral
agents plus insulin (p =.06).

Conclusions:

These data indicate suboptimal documentation of outpatient hemoglobin Alc. Intraoperative glucose monitoring
seldom occurred, despite prolonged periods under anesthesia and perioperative deterioration of glycemic control.
Stanaards need to be developed and interventions are needed to enhance management of diabetes patients
undergoing elective procedures.

] Digbetes Sct Techmol 2013,7(4):983-989

Type of surgical service Procedures, n (%)
Urclogy 62 (22)
Orthopedic 59 (21)
General 43 (15)
Transplant 29 (10)
Otolaryngology 26 (9)
Vascular 20 (1)
Meurosurgery 13 (&)
Gynecology 12 (4)
Plastics 10 (4)
Colorectal 9 (3)
Cardiothoracic 4 (1)
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Anesthesiology
55:104-109, 1981

erioperative Management of Diabetes Mellitus

Leonard F. Walts, M.D.,* Jordan Miller, M.D.,t Mayer B. Davidson, M.D.,1 Josiah Brown, M.D.§

Hourly plasma glucose concentrations in 191 diabetic patients
undergoing 200 operations were measured, The glucose infusion
rate was controlled. Insulin-taking diabetics given no insulin or a
fraction of their usual dose preoperatively developed rising
plasma glucose concentrations beginning with the start of opera-
tion. The mean rate was 22 mg-dl™"'h™' (no insulin) and 17
mg'dl™'-h™! (one-half to one-fourth the usual dose of insulin),
Eight per cent of the patients achieved plasma glucose concen-
trations greater than 400 mg/dl. Patients given regular insulin
during the operation had no hourly rise in plasma glucose. How-
ever, hypoglycemia occurred in 5.5 per cent of these Patients.

The authors suggest that arbitrary management regimens
should be abandoned. Plasma glucose levels should be measured
frequently and insulin and/or sugar should be given to each pa-
tient as needed. (Key words: Complications: diabetes mellitus.
Hormone: insulin. Metabolism: diabetes; glucose; insulin; hyper-
glycemia; hypoglycemia.)







Appendix 1. Diabetes Management Record SC Insulin Diabetes Management Record - Subcutaneous Insulin

ismp

. ) FRONT SIDE CANADA
Diabetes Management Record - Subcutaneous nsulin

HOSPITALLOGO
I atienton non-insulinant-ayperglycemicagent! [No- | Yes- refer o AR

I patenton corticostrids! Mo Yes-referto AR ADDRESSOGRAPH HOWTO USE THIS FORM
1. Transcribe all intermittent subcutaneous insulin 9, Ifyour facility requires an independent double check
Pre-breakfast  Additional ~ Pre-unch  Additional - Pre-supperor  Additional ~ Bedtimeor - Overnight orders on the MAR. This form is not intended for the “witness" should document their initials beside
orMoming ~ Morning  orMidday ~ Aftemoon  EarlyEvening  Evening  Late Evening ) e o o s
i — intravenous insulin infusions or insulin pumps. that of the person who administered the insulin.
HosdChaasaResilt 2, Indicate on top of the form if the patient is on oral 10. Indicate the nutritional status of the patient by
non-insulin anti-hyperglycemic agents. indicating if greater or less than 50% of the meal has
Basalinale it s s diits | anies i Wit s anis diits anis it 3, Indicate on top of the form if the patient is on been consumed, if the patient is on parenteral or
scheduled BalusInsuln . o N o corticostercids. enteral feeds orif the patient is NPO.
units units units units | units units units . units units units  units units X 3 g ; ; ;
. - 4, Record the time of the blood glucose reading. 11.1fa patient experiences a hypoglycemic episode
et pse e s o e wits  unts units wnits wnits units witsunits units uits units units 5. Record the name of the insuln given. indicate the time it happened, the BG reading, the

treatment that was given to correct it, the patient’s
response to the treatment and any other factors that

Pre-mixed Insulin: ) ’ ) : ) ) ' ' ; '
wits  units it wnitsunitsunits witsunits units wits units units 6

Record the number of units of insulin given in the

e appropriate hox. ) i
Corecton Do wits s unis mits ity s ity units s wits s units , , ' ‘ may have contributed to the episode.
7. If patient requires correction dose insulin record the ) .
RN /RPN and Witness Initials: T : 12, Document if any additional factors occurred to cause
extra number of units given in the designated box. s | ., i
i - e BG to deviate from the normal range (e.g, starting
,“,‘,;';7?;2:‘u,‘,,%’g“gf;;e",’d’ﬁ;eg@“?;m) 8. The person who administered the dose should

corticosteroids),

Hypoglycemic episodes: ime, 86 val, trectment response Other events that may have impacted BG document their initial.

© 2013 Institute for Safe Medication Practices Canada. Developed by ISMP Canada with Support
from the Ontario Ministry of Health and Long-Term Care

Can J Diabetes 38 (2014) 101e117



TABLE 1. Oral Hypoglycemic Agents

Medication

IN BRIEF

Perioperative Management of Diabetic Patients

Undergoing Hand Surgery

Jason R. Kang, MD, Jeftrey Yao, MD

Recommended Dosing

Morning of Surgery Comments

Biguanides

Hold 48 h before surgery'" Avoid lactic acidosis

Metformin (Glucophage; Bristol-Myers Squibb, New York, NY)

Thiazolidinedione

Hold dose"”

Rosiglitazone (Avandia; GlaxoSmithKline, Philadelphia, PA)
Pioglitazone (Actos; Takeda Pharmaceuticals, Deerfield, IL)

Sulfonylureas

Glyburide (Diabeta [Sanofi, Bridgewater, N],
Micronase [Pfizer, New York, NY])

Glipizide (Glucotrol; Pfizer)

Glimepiride (Amaryl; Sanofi)

Meglitinides

Repaglinide (Prandin; Novo Nordisk, Plainsboro, NJ)

Nateglinide (Starlix; Novartis, New York, NY)

Gliptins

Sitagliptin (Januvia; Merck, Whitehouse Station, NJ)

Vildagliptin

Saxagliptin

tl-Glucosidase inhibitors

Acarbose (Precose; Bayer Healtheare Pharmaceuticals,
Whippany, NJ)

Miglitol

Hold 24 h before surgery” ~ Avoid hypoglycemia and adverse
cardiac effects

Hold dose®

Hold dose”

Hold dose'

 Continuing Medical

’//_7 \
(CME)

\___~/ Education

TABLE 2. Insulin

Recommended Dosing

Medication Morning of Surgery

Short/rapid-acting insulin Hold dose'”
Lispro (Humalog: Eli Lilly.
Indianapolis, IN)
Aspart (Novolog: Novo Nordisk)
Regular (Novolog R [Novo

Nordisk], Humulin R [Eli Lilly])

Intermediate-acting insulin

NPH (Novolin N [Novo Nordisk],
Humulin N-NF [El Lilly])

Long-acting insulin

Glargine (Lantus; Sanofi)

Detemir (Levemir; Novo Nordisk)

Premixed (intermediate and
rapid acting) insulin

50% to 75% dose'”

75% to 100% dose'”

50% to 75% dose'”

Insulin pump No change. continue

basal rate'”

Adapted with permission from Joshi G, Chung F, Vann M, et al.
Society for Ambulatory Anesthesia consensus statement on peri-
operative blood glucose management in diabetic patients under-
going ambulatory surgery. Anesth Analg. 2010:111(6):1378—1387.
Copyright © 2010 Wolters Kluwer Health, Inc.

J Hand Surg Am. r Vol. 40, May 2015



Table 1
Inpatient glucose target recommendations by organizations

Organization Inpatient Glucose Target (mgld L)

American Association of Clinical 140-180
Endocrinologists and American Diabetes
Association Consensus Statement on
Inpatient Glycemic Control??

American College of Physicians™ 140-200

Society of Thoracic Surgeons™’ For critically ill patients, <180 in the peak
prandial state
If patient in ICU >3 d then <150 is
recommended
For step-down or floor patients, <180 or
<110 in the premeal or fasting state

Critical Care Medicine®® ™! Target therapy for <150 for most ICU patients
at all times
>150 should trigger initiation of insulin
therapy

46. Qaseem A, Chou R, Humphrey LL, et al. Inpatient glycemic control: best practice

advice from the Clinical Guidelines Committee of the American College of Physicians.

Am J Med Qual 2014;29(2):95-8. 47. Lazar HL, McDonnell M, Chipkin SR, et al. The Society of Thoracic Surgeons
practice guideline series: Blood glucose management during adult cardiac surgery.

Ann Thorac Surg 2009;87(2):663—9. 48. Jacobi J, Bircher N, Krinsley J, et al. Guidelines for the use of an insulin infusion
for the management of hyperglycemia in critically ill patients. Crit Care Med 2012;40(12):3251-76.

51. Halkos ME, Lattouf OM, Puskas JD, et al. Elevated preoperative hemoglobin Alc level is associated with reduced long-term survival after coronary artery bypass surgery.
Ann Thorac Surg 2008;86(5):1431-7.

29. Moghissi ES, Korytkowski MT, DiNardo M, et al.
American Association of ClinicalEndocrinologists
and American Diabetes Association consensus
statement on inpatient glycemic control. Diabetes
Care 2009;32(6):1119-31.
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Patient selection for day
surgery

Leanne Darwin

FOsaible alter surgery. The society for Ambulatory Anaestiesia
[SAMBA) has issued a consensus statement on the perioperative

management of diabetic patients undergoing dav surgery.

Abstract

Day surgery is a planned pathway delivered by a multidisciplinary team
and is perhaps better described as ‘same day surgery'. In 2000 the
MNHS set a target of performing 75% of operations as same day sur-
gery but practice varies widely; an assessment of 10 procedures easily
performed as same day surgery showed rates varying from 19% to
0% by procedure and the potential day case rate was not being
reached for any procedure. There is a move to ‘treat day surgery as
the norm’ in an effort to increase rates of day surgery so this article de-
scribes patient selection and procedures for day surgery, and dis-
cusses technigues which can be employed by anaesthetists and
surgeons to achieve the reduced surgical trauma, rapid recovery and
minimal complications necessary for successful day surgery.
Keywords Anaesthetic technigue; day surgery; patient selection;
regional anaesthesia; same day surgery; short stay surgery

Royal College of Anaesthetists CPD Matrix: 3A06

Lriabe e pralielils - PeUIne Spectiic Predpeldlive dssessIelln
because:

s (ype 1 diabetic patients are more liable to unplanned
admission than type 2 diabetics

+ diabetic stability in the months preceding surgery is key to
successful day surgery, particularly in tvpe 1 diabetes

e random blood glucose measurements are not useful in
assessing preoperative diabetic stability

« useful indicators of diabetic stability are haemoglobin A, -
[(HbAg ) estimations, blood glucose profiles over preceding
months, emergency admissions, hypoglvcaemic attacks

= ]

« |there are insufficient data to recommend a fasting blood
glucose or HbA,c above which dav surgery should not
proceed, but if there are complications of hyvperglvcaemia
such as severe dehydration, ketoacidosis or hyperosmolar
non-ketotic states, surgery should be postponed

e patients and carers should have a good understanding of
diabetes and its management.
Guidelines for perioperative management advise that:

- HyY POREIVCAe (] dliU » Ul -d 5

should be omitted on the morning of surgery; the return to
usual medication and diet should occur as soon as possible
after surgery. Metformin does not need to be withheld
although it often is owing to concerns about the develop-
ment of lactic acidosis should renal function deteriorate
after surgery.

« Patients must bring their usual medication with them, an
a sugary drink in case of preoperative hypoglvcaemia.

+« Patients should be scheduled as early as possible, prefer-
ably first on a list, but if they are likely to require peri-

beneficial or harmful for patients undergoing day surgery

so the target perioperative blood glucose level should

depend upon the type and duration of surgery and anaes-
hetic technigue.

e If the decision is made to proceed with surgery in patients
with poorly controlled diabetes, target blood glucose levels
should be around their preoperative baseline values.

* Dexamethasone 4 mg can be used for prevention of PONV
in diabetics, but modification of hyvpoglvcaemic therapy
may be required.

Vigilance for perioperative hyvpoglvcaemia is essential.
Patients should be warned of the possibility of delayved
hyperglvcaemia or hvpoglyvcaemia before discharge.



Table 3
Day-of-surgery insulin dosing

Regimen Dosing for Early Case

Dose Adjustment for
Later Case

During Case in OR

Dosing in PACU

Basal insulins (in physiologic regimens)

Maintain basal rate or
decrease by 20%-30%
if patient reports

Insulin pump

Maintain basal rate or
decrease by 20%-30%

Maintain basal or
decreased rate in OR if
possible

Maintain basal rate if possible
Bolus with food

combination of long-
and short-acting
insulins (eg, 70/30)

give full or calculated
amount of long-acting
insulin (70%) only

long-acting insulin (70%)
only

hypoglycemia
Peakless single or bid Give usual morning dose Give usual morning dose  Not appropriate Not appropriate
dosing (eg, glargine, or decrease by 20%-30% or decrease by 20%-30%
detemir) if patient reports
hypoglycemia
Intermediate insulins or peakless nonbasal dosing®
Peakless single or bid Options: give full dose prior  Give % of dose based on ~ Not appropriate Give if held: full dose or calculated
dosing (sole insulin®) to minor case; hold full expected time to first % of insulin
(eg, glargine, detemir) dose until after case; give meal
% of dose
Intermediate-acting Options: same as above Give same as above Not appropriate Give if held: full-dose or calculated
insulin: single or bid % of insulin
dosing (eg, NPH insulin)
Premixed or fixed Options: hold morning dose; Give calculated amount of  Not appropriate Give if held: full-dose or calculated

amount of insulin (long acting or
combination)

Give: as needed for
hyperglycemia: use rule
of 1800/1500 or patient’s
usual correction factor

Nutritional or correction
dose insulin (RAISs
recommended)

Give: as needed for
hyperglycemia: use rule
of 1800/1500 or patient’s
usual correction factor

Give: as needed for
hyperglycemia: use rule
of 1800/1500 or patient's
usual correction factor

Give: as needed for hyperglycemia
or when food intake resumes:
use rule of 1800/1500 or patient’s
usual correction factor

Abbreviations: OR, operating room; PACU, postanesthesia care unit.
2 Peakless insulin as a sole insulin is not considered basal dosing.

Anesthesiology Clin 32 (2014) 329-339




Box 1
Day-of-surgery adjustment of single peakless or intermediate-acting insulins (eg, glargine as
sole agent, NPH insulin, or premixed insulins)

This formula uses the predicted or actual time of fasting and the usual time interval between
doses of insulin:

[Dosing interval (h) — Hours of fast during interval]
Dosing interval (h)

= fraction of insulin to give

Examples

Case: adult patient undergoing carpal tunnel release under block with sedation. He is
estimated to be eating normally by 10:00 am due to this minimally disruptive anesthesia
technique.

A. If this patient usually takes 1 dose of 32 U of glargine at 7:00 am daily (dosing interval is
24 hours, time of fast predicted as 3 hours), (24 — 3)/24 = 21/24, he would receive seven-
eighths of his morning dose or 28 U (give before or after case).

B. If patient in scenario A is in the PACU, his morning insulin was held and his case is done in
1 hour, so he actually only misses 2 hours of food intake: (24 — 2)/24 = 11/12, he would
essentially receive his usual dose, or 30-32 U of glargine, in the PACU.

C. If this patient usually takes 24 U of glargine twice daily at 7:00 am and 7:00 em (dosing
interval is 12 hours) and he is predicted to eat at 10 am, (12 — 3)/12 = 9/12, he would
receive three-quarters of his usual morning dose or 18 U (give before or after case).

D. Patient (same scenario as C) usually takes 50 U of premixed NPH insulin/regular insulin 70/30
twice a day. His NPH insulin dose is only 35 U twice daily and this is the amount of insulin
that should be used in calculation. He would receive three-quarters of the 35 U or 27 U of
NPH insulin only (not the mix).

E. Patient (same scenario as C) is scheduled later in the day and is expected to eat at 1:00 pm. He
is expected to miss 6 hours of food intake. He has not taken morning insulin: (12 — 6)/12 = 6/
12, he would receive one-half his usual morning dose or 12 U, which should be given prior to
surgery to supplement endogenous insulin. His BG, however, should be checked frequently
until he is eating normally.

From Vann MA. Perioperative management of ambulatory surgical patients with diabetes
mellitus. Curr Opin Anaesthesiol 2009;22(6):718-24; with permission.
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KEY POINTS

« Perioperative hyperglycemia is typically due to the neurcendacrine stress response and
the discontinuation of insulin and other antihyperglycemic medications.

s Blood glucose (BG) should be maintained in 2 patient’s usual range because acute vari-
ations may be harmful.

» Hypoglycemia treatments should be readily available for fasting patients.

« Fortype 1 diabetic patients, basal insulins should be admiristered at or near customary.
doses.

» For type 2 diabetic patients, oral medications may be withheld on the day of surgery until
meals resume; intermediate-acting or sole peakless insulin regimens usually require modi-
fication,

PREOPERATIVE INQUIRIES

Patients should be questioned about duration and type of diabetes, compliance with
medications, level of glycemic control, and frequency of self-monitoring of BG
(SMBG). Their understanding of and skill in managing their treatment regimen must
be evaluated prior to altering medications preoperatively. Practitioners should ascer-
tain the incidence and frequency of hypoglycemia, the BG at which symptoms occur,
and the presence of hypoglycemia unawareness.

Medications for Type 2 Diabetes Mellitus

Amaong diabetics, 72% take oral hypoglycemic drugs.’ with metformin the first-line oral
hypoglycemic. Patients with renal insufficiency may develop lactic acidosis, and metfor-
min is often held prior to radiologic procedures requiring contrast. Insulin secretagogue
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Box 4

Factors that may affect perioperative POC capillary BG measurements

Hypoglycemia

Oxygen administration
Acetaminophen

Hypotension, use of vasopressors
Anemia

pH changes

Active warming or cooling

\Vitamin C excess
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American Diabetes Association’s glycemic targets in hospitalized patients

Critically ill patients

e Initiate insulin therapy for persistent hyperglycemia greater than 180 mg/dL to maintain a
goal glucose of 140 to 180 mg/dL.

o Consider tighter targets if clinically appropriate and safe to do so.

e Consider use of institutional intravenous insulin drip protocol.

Noncritically ill patients

e Use preprandial goal glucose less than 140 mg/dL with random glucose less than 180 mg/dL.
o Consider tighter targets if clinically appropriate and safe to do so.

Medication choice

e Use of oral diabetes agents in hospitalized patients is not recommended for most clinical
settings.

e Insulin protocols should account for carbohydrate intake; sole use of sliding-scale correction
insulin is discouraged.

Modified from American Diabetes Association. Diabetes care in the hospital, nursing home,
and skilled nursing facility. Sec. 13. In standards of medical care in diabetes. Diabetes Care
2015;38(Suppl 1):580-5.
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Guidelines for Application of Continuous Subcutaneous Insulin
[nsulin Pump Therapy in the Perioperative Period: A Review of Care Infusion (Insulin Pump) Therapy in the Perioperative Period

after Implementation of Institutional Guidelines |
Maty E. Boyle, CNP, CDE,' Karen M. Seifert, MSN, CDE,” Karen A. Beer, PA, CDE,}

Heidi A. Apsey, NP,* Adrienne A. Nassar, MD,* Stephanie D. Littman, RN,

Mary E. Boyle, CNIP,! Karen M. Seifert, MSN,” Karen A, Beer, PA,! Patricia Mackey, CNP,! Janice M. Magallanez, RN, Richard T.7 Schlinkert MD,? IoshuaDl. Stearns, MD,
Richard T. Schlinkert, MD,” Joshua D. Stearns, MD,* and Curtiss B, Cook, MD! oy Wi Fovan, MG and Chetoe B Conk M
{Insulin Pump) Therapy in the Perioperative Period Boyle
| Sample Perioperative Insulin Pump Checklist
Conclusions —_——
1. Insulin pump connected? Y N
7 T e : : " a. Location of pump? _ Outside of surgical scrub area? Y N
Ahough some poceses st equie mprovement, peeminry data uegest ta the pfcy for peropertve oo oo ¥
1) Leave pump on during surgery? Y N
manasement ofinsulin pumps has provided useful structure for cane of hese case, The lata s far inclat 2 roCed e e —
a. Glucosepys = ime nsulin given? Type ount
' ' I I ' ' ' b. Glucoseps: = Time Insulin given? Type Amount
tatinsli pump herepy can be onfinued sey during te perioperfve perid. e
Intraoperative
1. Insulin pump connected? ¥ N
a. If not connected, what is the alternative insulin regimen?
1) Insulindrip? Y N Rate? Time?
2) Regular insulin boluses? ¥ N
Assessment is needed on how well these steps might work in other I
types of institutions (e.g.,, community hospitals). Ongoing data 5 Ghooseso=_Time e T e —
collection and analysis continue as we strive to develop S Dlossa = Tine el ::::; Hg:_{\mmzﬁm_
consensus guidelines for insulin pump patients in the surgical arena. 3. Pifmp_mpl?coacﬁonsduringsuruerv? Y N Explain (if yes)
4. If insulin drip used.‘was rate changed during surgery? Y N
b e
Postanesthesia
1. Insulin pump connected? ¥ N
a. Location of pump?
b. Infusion rate?
2. POC blood glucose measurements
a. Glucosep. = Time Insulin given? Type Amount
b. Glucoseps: = Time Insulin given? Type, Amount

Figure 1. Sample Perioperative Insulin Pump Checklist. N, no; POC, point-of-care; Y, yes.
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CONCLUSIONS—Basal-bolus  treatment with B 450 L : , ,
Breakfast Lunch Dinner Bedtime

glargine once daily plus glulisine before meals

improved glycemic control and reduced hospital
complications compared with SSl in general
surgery patients. Our study indicates that a basal-
bolus insulin regimen is preferred over SSl in

the hospital
patients with type 2 diabetes.

management of general surgery

Duration of Treatment (days)

Figure 1—A: Glucose levels during basal-bolus and SSI treatment. Changes in blood glucose
concentration after the 1st day of treatment with basal-bolus with glargine once daily plus glu-
lisine before meals (OQ) and with SSI 4-times daily (@). *P < 0.001, tP = 0.02, 1P = 0.01.
B: Glucose levels before meals and bedtime. Premeal and bedtime glucose levels were higher
throughout the day in the SSI group (@) compared with basal-bolus regimen (Q).

Diabetes Care 34:256-261, 2011
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OBJECTIVE —Effective and easily implemented msulin regimens are needed to facilitate hos-
pital glycemic control in general medical and surgical patients with type 2 diabetes (T2D).

RESEARCH DESIGN AND METHODS — This multicenter tnal mndomized 375 patients
with T2D treated with diet, oral antidisbetic agents, or low-dose insulin (=04 unitskg/day) w
receive a basal-bolus regimen wath glargme once daily and glubisine heforemeals, a basal plus regimen
with glargine once daily and supplemental doses of ghilisine, and diding scale regular msulin (S51).

RESULTS—Improvement in mean daily blood glucose (BG) after the first day of therapy was
similar between basal-bolus and basal plus groups (F = 0.16), and both regimens resulted in a
lower mean daily BG than did S51 (P = 0.04). In addition, treatment with basal-bolus and basal
plus regimens resulted in less treatment failure (defined as =2 consecutive BG =240 mg/dL or a
mean daily BG =240 mg/dL) than did treatment with 551 (0 vs. 2 vs. 19%, respectively; P <
2.001). ABG <70 mg/dL occurred in 16% of patients in the basal-bolus group, 13% in the basal
plus group, and 3% in the 551 group (F = 0.02). There was no difference among the groups in the

frequency of severe hypoglycemia (<40 mg/dL; P= 0.76)

i

CONCLUSIONS — The use of a basal plus regimen with glargine once daily plus corrective
doses with glulisine insulin before meals resulted in glycemic control similar to astandard basal
bolus regimen. The basal plus approach is an effective alternative to the use of a basal-bolus
regimen in general medical and surgical patients with T2D

Diabetes Care 36:2169-2174, 2013

critically ill patients have reported that
improvement of glycemic control reduces
hospital complications (4-6), hospital
stay, and mortality (6-8). In patients
with T2D admitted to general medicine
and surgery services, recent randomized,
controlled trials have shown thar treat-
ment with a basal-bolus regimen results
in significantly lower mean daily blood
glucose (BG) and in a higher percentage
of BG within target range than does treat-
ment with sliding scale regular
(SS13(9,10). In addition,
cal patients, the basal-bolus approach re-
sults in a significant reduction in the
frequency of composite complications,
consisting of postoperative wound infec-
ion, pneumonia, bacteremia, and acute
renal and respiratory failure (10). On
the hasis of these results, clinical practice
muidelines have recommended the use of
the basal-bolus approach as the preferred
nsulin regimen for the management of
patients with diabetes not in the intensive
care unit (ICU) (11-13).

Despite the benefits of a basal-bolus
regimen inimproving glycemic control in
non-ct lly ill patients (2,7,9,10,14),
many health care providers and hospital-
istg are reluetant ta inteorare this an-
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Figure 1 —Differences in glycemic control in medical and surgical patients with T2D treated with
basal-bolus (@) and basal plus (Q) regimens. Az Mean daily BG levels. B: Mean BG levels before

meals and bedtime,



Table 1. Side Effects and Safety Considerations for Antihyperglycemic Agents

Antihyperglycemic Agent Risk of Effect on | Common Side Effects Less Frequent Contraindications/
Hypoglycemia? | Weight Side Effects Precautions
Metformin/biguanides No Mild | Gastrointestinal upset Lactic acidosis, vitamin B12 Renal failure (serum creatinine > 1.5 mg/dl in males and
decrease deficiency 1.4 in females), decreased creatinine clearance, hepatic
to none failure (especially with alcohol abuse), metabolic acidosis
TZDs No Increase Edema, anemia Fracture risk; rosiglitazone: Hepatocellular disease, alanine aminotransferase
1. Pioglitazone myocardial infarction; > 2.5 times the upper limit of normal, New York
2. Rosiglitazone pioglitazone: bladder cancer Heart Association class I1I or I'V heart failure
Sulfonylurea complex drugs
1. SUs Yes Increase Cardiotoxicity; disulfiram-like
a. 1*generation agents reaction with alcohol;
b. Glyburide hyponatremia, jaundice
c. Glipizide
d. Gliclazide
¢. Glimepiride
2. Meglitinides Yes Increase
3. Nateglinide Yes Increase
o-Glucosidase inhibitors No Decrease Flatulence Acarbose: hepatotoxicity, anemia Intestinal disease; acarbose: liver cirrhosis; miglitol:
1. Acarbose renal failure
2. Miglitol
GLP-1 receptor agonists No Decrease | Gastrointestinal upset Pancreatitis; exenatide: renal History of pancreatitis and presence of severe hypertri-
1. Exenatide failure; liraglutide: MTC glyceridemia, renal failure (estimated glomerular filtration
2. Liraglutide rate < 30 ml/min/1.73 m2); liraglutide: multiple endocrine
neoplasia type 2, personal/family history of MTC
DPP-4 inhibitors No Neutral Predisposition to Pancreatitis; sitagliptin: slight History of pancreatitis
1. Sitagliptin nasopharyngitis or neutrophilia, allergic reactions;
2. Saxagliptin UTI; saxagliptin: saxagliptin: hypersensitivity;
3. Vildagliptin headache, UTI; vilda- | vildagliptin: hepatic dysfunction
gliptin: headache,
dizziness
Pramlintide Yes Initial | Gastrointestinal upset Gastroparesis
decrease
SGLT-2 inhibitors No Neutral UTI and genital Renal failure
mycotic infections
Colesevelam No Neutral | Gastrointestinal upset History of bowel obstruction, triglyceride-induced
pancreatitis, or triglyceride level > 500 mg/dl
Bromocriptine No Decrease | Gastrointestinal upset History of syncopal migraines or severe hypotension
Insulin Yes Increase Chronic skin reaction:

lipodystrophy

MTC, medullary thyroid cancer; UTI, urinary tract infection.

Diabetes Spectrum Volume 27, Number 2, 2014



WHY SPECIAL CONCERNS ? PRE-OPERATIVE EVALUATION

~ Hypo and hyperglycemia. ~ Determine the type of diabetes and its management.
3 Mulliple co-morbidities including microvascular » Ensure that the patient’s diabetes is well controlled.

and macrovascular complications. ~ Review of medications.

~ Ensure that the patient is capable of managing their diabetes after

» Complex polypharmacy , including misuse of Insulin. discharge from hospital.

~ Inappropriate use of intravenous insulin infusion. ~ Consider the presence of complications of diabetes that might be
adversely affected by or that might adversely impact upon the outcome
» Management errors when converting from the of the proposed procedure.

intravenous insulin infusion to usual medication. > Idantfy high-risk patients requiring critical care

~ Peri-operative infection. management.

PERIOPERATIVE DIABETES MANAGEMENT GUIDELINES-ALISTRALIAN DIABETES SOCETY MAY 2011



GENERAL PRINCIPLES CONTD...

@ Diabetes should be well controlled prior to elective surgery.
P o ® Patients must not drive themselves to the hospital on the day of

the procedure.
® Avoid insulin deficiency, and anticipate increased insulin

requirements. ® Patients with diabetes should be on the morning list, preferably

first on the list.
® The patient's diabetes care provider should be involved in

the managementof their patient’s diabetes peri-operatively. ¢ These guidelines may need to be individually modified

depending on the patient's circumstance.
® Patients must be given clear written instructions concerning the
management of their diabetes both pre- and post-operatively

e Rl : ® Patients should be well hydrated before the procedure.
(including medication adjustments) prior to surgery.
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GOALS

® To maintain glycaemic control.

® To prevent further deterioration of pre-existing end organ damage
and minimise the metabolic consequence of starvation and surgical
stress.

® To shift patient soon on pre-operative glycaemic control drugs and
prevention of PONV.

® To prevent complication.
® Greater concern for aseptic precaution.

® Postoperative pain management.
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'3’
A CONTD...
GLYCEMIC CONTROL ' @°

» BGL should be kept between 5 - 10mmol/l (90-180mg/dl) during the

; : perioperative period .
» Postpone elective surgery if possible if glycaemic control is poor

(HbA1c 2 9%).
» For critically ill patients who require admission to the intensive care

unit post-operatively, a “tighter” BGL target (e.g 4.4-6.1 mmollL) may

» For major surgery, if serum glucose is >270 mg/d| preoperatively, not convey any greater benefit

surgery should be delayed while rapid control is achieved with IV
insulin,
#  Hypoglycemia mustbe avoided.

~ If serum glucose is >400 mg/dl , the surgery should pe postponed and
metabolic state restabilized. » Al patients with diabetes treated with insulin should be managed in
the same way, irespective of whether they have type 1 or type 2 diabetes
mellitus.
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CONTD...

»  Insulin management dependent on
® Pre-op glycemic control
® Insulin regimen
® Magnitude of surgery

® Timing and duration of surgery
® Resumption of patients usual diet.

»  Minor surgery is defined as all day-only procedures,
while major surgery includes all procedures that require at
least an overnight admission*

PERIOPERATIVE DIABETES MANAGEMENT GUIDELINES-AUSTRALIANDIABETES SOCIETY MAY 2011



PATIENTS WHO REQUIRE INSULIN THERAPY

® This group includes patients with type 1 diabetes or patients with type 2 diabetes
who require day time insulin injections.

® Patients who take both evening and morning doses of insulin should take their
usual dose of evening short-acting insulin, but reduce their intermediate- or long-
acting dose by 20% the night before surgery.

® On the morning of surgery, they should omit their short-acting insulin and reduce
the intermediate- or long-acting dose by 50% (and take this only if the fasting
glucose is >120 mg/dl)

® Premixed insulin — reduce their evening dose prior surgery by 20% and hold
insulin completely on the morning of procedure.

® Some patients receiving insulin may also take oral AHG.






PRE -OP

Night before surgery- two thirds of total night
dose

Morning of sugery - NPH/2 of usual dose and full
dose of regular Insulin

Start 5%D with 0.45% of NS 1.v at 1.5 ml/kg/hr
(100ml/hr)

If infusion 1s going on — BG/150 U 1iv and D5W @
1 ml/kg/hr



PRE -OP

If patient 1s on Insulin pump

Over night rate- 70% of basal rate

Morning-
continue same rate as usual
Stop continuous Insulin infusion

s/c Glargine and discontinue pump
1 60 to 90 min



PRE -OP

If patient 1s on Glargine and aspart
Night
2/3r4 of Glargine

Entire aspart/lispro
Morning

Stop all



PRE-OP

If patient 1s on OHA
Stop Sulfonylureas

It blocks myocardial K-ATP
channel and 1nhibit 1schemic
preconditioning , a
cardioprotective mechanism.

S0 1t should be stopped 24 to 48
hrs prior to surgery.



PRE-OP

If for minor surgery and well controlled DM -2 —
no need of Insulin

If poorly controlled type 2 DM, all type I minor
surg and major surg- needs Insulin

Major surg with
BG >270mg/d]l —delay surgery with rapid control

If 400 mg/dl — surgery postponed and metabolic state
reestablished.



PATIENTS UNDERGOING MINOR SURGERY:

Type 1 diabetes
First on morning list.

Insulin adjustments

If blood glucose 1s 12 mmol/litre (200mg/dl) or
more start Insulin/dextrose/potassium regimen.

Take blood glucose measurements 1 hour
preoperatively, hourly intraoperatively, and 2
hourly postoperatively until the patient is eating
and drinking.

The normal Insulin regimen can be given once
the patient is eating and drinking.



MINOR SURGERY

Type 2 diabetes

Omait oral hypoglycaemic on morning of surgery
except metformin, omitted much before.

Measure blood glucose as above.

Restart oral hypoglycaemics with first meal.



PATIENTS UNDERGOING MAJOR
SURGERY:

Major surgery is that not falling into the above
category and emergency surgery. Type 1 and type
2 diabetes are treated the same.

Insulin managment

Start Insulin/dextrose/potassium regimen
according to blood glucose.

Measure blood glucose 2 hourly during infusion
and hourly during surgery.



e Classic "Non-Tight Control" Regimen

To prevent hypoglycemia, ketoacidosis, and hyperosmolar
states.

1. On the_ day before surgery, the patient should be kept
NPO after midnight.

2. At 6 AM on the day of surgery, infuse a solution of IV
fluids containing 5% dextrose at a rate of 125 mL/hr/70 kg
body weight.

3. After starting the IV infusion, give half the usual
morning Insulin dose (and the usual type of Insulin)
subcutaneously.

4. Continue 5% dextrose solutions through the operative
period and give at least 125 mL/hr/70kg body weight.

5. In the recovery room, monitor blood glucose
concentrations and treat on a sliding scale



Tight Control" Regimen 1 :-

o To keep plasma glucose levels at 79 to 120 mg/dL.

« 1. On the evening before surgery, determine the preprandial
blood glucose level.

o 2. begin an IVinfusion of 5% dextrose at a rate of 50
mL/hr/70 kg body weight.

« 3. "Piggyback" an infusion of regular Insulin (50 U in 250
mL of 0.9% sodium chloride) to the dextrose infusion with an

infusion pump). Before attaching this piggyback line to the dextrose infusion,
flush the line with 60 mL of infusion mixture and discard the flushing solution. This
approach saturates Insulin binding sites on the tubing.

« 4. 1nfusion rate: Insulin (U/hr) = plasma glucose(mg/dL)/150.
(Note: The denominator should be 100 if the patient is taking

corticosteroids.




Regular All other
insulin = — D&W — parenteral
additives

Infusion
pump

Fatient




5. 4™ hourly measure blood glucose and adjust Insulin
appropriately to obtain blood glucose levels of 100 to 200

mg/dL.

6. On the day of surgery, intraoperative fluids and electrolytes
are managed by continued administration of non-dextrose-
containing solutions, as described in steps 3 and 4.

7. Determine the plasma glucose level at the start of surgery and
every 1 to 2 hours for the rest of the 24-hour period. Adjust the
Insulin dosage appropriately.



TIGHT CONTROL"
REGIMEN 2 :-

same as for TCR-1

obtain feedback mechanical pancreas & set
controls for the desired plasma glucose regimen

institute 2 IV lines




POST-0P

Measure blood glucose hourly for 4 hours postoperatively or
until stable, whichever is longer, and then 2 hourly.

For type I patients stop the infusion once they are eating
and drinking.

Calculate the total dose of Insulin in the last 24 hours and
divide 1t into three daily doses and administer this as
subcutaneous soluble Insulin.

Adjust the dose until the patient 1s stable, aiming to return
to their normal regimen.

For type 2 patients, stop the infusion and restart oral
hypoglycaemics once they are eating and drinking.



EMERGENCY SURGERY

Patient will be in DKA/HHS

Large volume of NS and Insulin is given

Insulin
Bolus — 0.1u/kg
Infusion-0.1u/kg/hr

Check — BG hrly and electrolytes 274 hrly
If BG <250 — add dextrose

Continue 1infusion till acidosis decreases



IMPORTANT POINTS TO BE NOTED WHILE
GIVING INSULIN

Absorption of Insulin i1s highly variable (type,
species, site and blood flow )

1 U of Insulin = 25-30 mg%

Daycare patients should have preceeding
evening Insulin reduced by 10-20% to prevent
hypoglycemia early morning



4. Insulin sliding scales have no benefit in poorly
controlled surgical patients

5. Intravenous Insulin 1s the most precise means of
managing hyperglycemia perioperatively and
several regimes are recommended

6. Interruption of Insulin infusion suddenly leads
to sudden metabolic decompensation

7. Insulin 1s adsorbed to glassware as well as
plastic ware. (around 30%)



Measures to decrease loss

Running about 50 ml of infusate rapidly
through the tubing to saturate the sites

Add small amount of protein to the infusate

8. Higher Insulin dose required in case of
administration of RL during surgery



MIisc.......

BZD’s — if given by General medical/surgical
continous infusion, Fasting : 90-126 mg%
decreases blood glucose ( Random: < 200 mg%
by decreasing the ACTH, Cardi
: ardiac surgery
decreases cortisol )
<150 mg%
. . . Critically ill
High dose opiate — abolish < 150 me%
hyperglycemia by blocking 87 .
sympathetic response ﬁfsléi%gf;lmloglc
Halothane, Enflurane and 80 — 140 mg%

Isoflurane in vitro, inhibit
the Insulin response to
glucose 1n a reversible and
dose dependent manner.
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= GLP-1 agonists, such as exenatide, can slow gastric motility and
potentially delay gastrointestinal recovery after major surgery;
they should be held the day of surgery.

DPP-4 inhibitors (incretin enhancers), such as sitagliptin, do not
have significant side effects and, if need be, can be continued.
Because incretin therapies act via a glucose-dependent

mechanism, they are unlikely to cause hypoglycemia, even in a
patient whose oral intake is held or delayed. On the other hand,
since their effect is mostly in reducing postprandial glycemia,
there may be little need to use them in a patient who is NPO.

Patients with type 1 diabetes must continue basal insulin
replacement preoperatively (0.2 to 0.3 U/kg/day of a long-acting
insulin).




In patients with type 2 diabetes, oral agents pose certain safety
risks and should be discontinued prior to surgery.

Sulfonylureas may induce hypoglycemia in patients who are
placed on NPO (“nothing by mouth”) orders and should be held
in patients who are fasting.

Metformin can induce lactic acidosis if kidney function declines
and should be withheld 1 to 2 days before planned surgery if a
need for IV contrast is anticipated or the procedure could
potentially lead to hemodynamic instability and reduced renal
perfusion.

Thiazolidinediones may cause fluid retention that can complicate
the postoperative period; they can be discontinued several days
prior to a planned surgery.
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Authors’ conclusions

The included wials did not demonstrate significant differences for most of the outcomes when rtargeting intensive perioperative
glycaemic control compared with conventional glycaemic control in patients with diabetes mellitus. However, posthoc analysis indicated

that intensive glycaemic control was associated with an increased number of patients experiencing hypoglycaemic episodes Ve

glycaemic control protocols with near-normal blood glucose targets for patients with diabetes mellitus undergoing surgical procedures.

are currently not supported by an adequate scientific basis. We suggest that insulin treatment regimens, patient- and health-system

relevant outcomes, and time points for outcome measures should be defined in a thorough and uniform way in fucure studies.
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Classification of procedures and presurgical
assessment

In the management of children with diabetes under-
going surgery 1t s helpful to divide procedures into two
categories:

Minor surgery
Minor surgery requires brief general anesthesia

(GA) (or heavy sedation), usually of less than 2h
duration, and should not have a major impact on
glvcemic control. Examples include common day
surgery procedures: endoscopies, duodenal biopsy.
adenotonsillectomy, grommet insertion. and simple
orthopedic procedures.

I'he child will usually be discharged from the hospital
on the day of the procedure. Likewise, repeated
minor procedures performed on hospitalized patients
recelving treatment for cancer or patients with severe
burns are of short duration (e.g., dressing changes) and
may also be considered minor.

Major surgery

Major surgery requires more prolonged GA., is associ-
ated with greater risks of metabolic decompensation.
and the child is unlikely to be discharged from the

hospital on the day of the procedure. These surgeries
are typically expected to last for at least 2 h.

Whenever possible. surgery should be performed
when diabetes is under optimal control. If circum-
stances permit a presurgical assessment, this should,
ideally, be done several days before the surgery to
allow for an assessment of glveemic control, electrolvte
status, and ketones (urine or blood). If glycemic con-
trol is known to be poor and surgerv is not urgent,
the procedure should be delaved until glycemic con-
trol has improved. If glycemic control is uncertain or
poor and surgery cannot be delayed, consider admis-
sion to the hospital prior to surgery for assessment and
stabilization of glycemic control.
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Preoperative care for children with type 1 or
type 2 diabetes treated with insulin

Children and adolescents with type 1 or type 2 diabetes
treated with insulin:

s Must be admitted to the hospital if receiving GA.

o In cases with documented good control, it should
be possible to admit early on the day of surgery
for both minor and major procedures. Otherwise,
it 15 preferred to admit in the afternoon before
surgery to give time for correction of metabolic
status overnight.

s Should be scheduled as the first case of the day.

+ Need insulin, even if fasting. to avoid ketoacidosis.

« May initially receive an I'V infusion without dextrose
for minor surgery or procedures (lasting for less than
2h) if treated with basal/bolus insulin regimen or
continuous subcutaneous insulin nfusion (CSII).

s Should initially receive an IV infusion with dextrose
for major surgery or procedures (lasting for at least
2h) or if treated with NPH insulin.

+ Require hourly capillary blood glucose monitoring
to detect hypoglycemia and hyperglycemia before the
procedure. If the blood glucose exceeds 14 mmol/L
(~230mg/dL). a conservative dose of rapid-acting
insulin or short-acting insulin (regular) should be
administered to restore blood glucose to the target
range.

s Should coordinate the timing of preoperative food
and fAuid restrictions with the anesthetist.

o The usual recommendation is no solid food for
at least 6h before surgery (20). Clear fluids (and
breast milk) mav be allowed up to 4h before
surgery (check with anesthetist).

# Require specific adjustment of the insulin schedule
depending on the tvpe of surgery (major or minor),
the patient’s insulin regimen, and the time of
the surgical procedure (morning or afterncon).
Guidelines for each scenario are presented.
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Major surgery (as defined above)

* On the evening before surgery:

o Give the usual evening and/or bedtime insulin(s)
and bedtime snack.

o Monitor blood glucose and measure blood
B-hydroxybutyrate (BOHB) or urinary ketone
concentration if blood glucose 1s = 14-20mmol/L

(=230-360 mg/dL).

« Omit the usual morning insulin dose.

o At least 2h before surgery, start an IV insulin
infusion [e.g., dilute 50 units regular (soluble) insulin
in 30 mL normal saline, | unit=1mL] and provide

IV maintenance flmids consisting of 3% dextrose and
half-normal saline (0.43% NaCl) (see Table 1).

¢ Monitor blood glucose levels at least hourly before
surgery and as long as the patient 1s receiving IV
insulin.

¢ Aim to maintain blood glucose between 5 and
[0mmol/L (90-180mg/dL) by adjusting the IV
insulin dose or the rate of dextrose infusion during
sSUrgery.

o When oral intake is not possible, the IV dextrose
infusion should continue for as long as necessary.

Minor surgery (as defined above)

Algorithms for different types of insulin regimens are
suggested below. For more detail, see reference (5).

(1) Patients treated with twice daily basal (NPH.
insulin detemir. or insulin glargine) and rapid- or
short-acting insulins:

+ Morning operations

= On the morning of the procedure, give 5094
of the usual morning dose of intermediate-
acting insulin (NPH) or the full usual
morning dose of long-acting insulin (detemir
or glargine). With premixed insulin, give
only 30% of the equivalent dose of the basal
(NPH) component.

= Omat the short- or rapid-acting insulin unless
it is needed to correct hyperglycemia.

o Commence IV fluids containing dextrose
S—10%, as necessary. to prevent hypo-
glycemia.

= Alternatively, IV insulin infusion may be
started as described above.

+ Afternoon operations (if unavoidahble)

= On the morning of the procedure, give 50%0 of
the usual dose of intermediate-acting insulin
(NPH) or the full usual morning dose of
long-acting insulin (detemir or glargine).
With premixed insulin, give only 30% of
the equivalent dose of the basal component
(NPH).

= The dose of short- or rapid-acting insulin will
depend on whether the child is permitted to
eat breakfast.

= Alternatively, give 30-40% of the usual
maorning insulin dose of short- or rapid-
acting insulin (but no intermediate- or
long-acting insulin) and use an IV insulin
infusion beginning at least 2 h before surgery




o If the anesthetist allows the child to eat
a light breakfast and to consume clear
liquids up to 4h before the procedure, IV
Auid administration (and [V insulin infusion,
if applicable) should commence 2h before
surgery or no later than midday (Table 1).

(1) Patients treated with once daily basal'bolus
insulin regimens:

Children on basal/bolus regimens benefit from not
discontinuing their basal insulin before minor surgical
procedures. This is particularly relevant for children
requiring repeated procedures.

» Morning operations

¢ On the morning of the procedure, give the usual
dose of long-acting nsulin (glargine or detemir)
if usually given at this time. If preoperative
evaluation shows a pattern of low blood glucose
values in the morning, consider reducing the dose
of long-acting insulin by 20-30%.

o Omit the short- or rapid-acting nsulin unless
needed to correct hyperglycemia.

o Commence [V fluids. Patients with a normal blood
glucose may initially utilize IV fluds without

dextrose. With an appropriately titrated basal rate
and careful monitoring, this approach may be
more physiologic (21, 22).

o Alternatively, IV insulin infusion may be started as
described above.

+ Afternoon operations (if unavoidable)

o On the morning of the procedure, give the usual
dose of long-acting insulin (if vsually given at this
time).

o If allowed to eat breakfast, give the usual dose
of rapid-acting insulin or 50% of the usual short-
acting insulin.

o If the anesthetist allows the child to eat a light
breakfast and to consume clear Liquids up to
4h before the procedure, IV fluid administration
(and IV insulin infusion, if applicable) should

commence 2h before surgery or no later than
midday (Table 1).

(1) Patients treated with CSII:

e If possible, and provided the anesthetist agrees,
use of CSII may be continued during a surgical
procedure. If the anesthetist is not confident with
CSII (pump) management, it 1s safest to remove the
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insulin pump and substitute an IV insulin infusion
to deliver insulin, as described above.

¢ When a child on CSII goes to the operating theatre,
it is important to secure the subcutaneous infusion
cannula to prevent dislodgement and interruption of
insulin delivery during the procedure.

+ [f the GA 1s short (=2 h), the pump can continue to
infuse nsulin at the basal rate appropriate for the
time of day.

o Basal rate can be suspended. if necessary, for no
more than 30 min to correct any episodes of mild
hypoglycemia.

* Do not give a bolus dose of rapid-acting insulin
unless necessary to correct hyperglvcemia.

o Commence IV fluids. Patients with a normal blood
glucose may mtially utilize IV fluids without
dextrose. With an appropriately titrated basal rate,
this approach may be more physiologic (21, 22).

o Alternatively, I'V insulin infusion mav be started as
described above.
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Propasta di Linee Guida per il trattamento del Diabete e dell'lperglicemia nelle strutture di ricovero
dell’ AORN Ospedali dei Colli

PROTOCOLLO SEMPLIFICATO
DI TRATTAMENTO INSULINICO INTENSIVO
PER IL PAZIENTE CRITICO DI AREA CHIRURGICA

In area chirurgica si presentano due situazioni tipiche:
* il ricovero del paziente che richiede un intervento chirurgico in urgenza
¢ edil paziente che deve affrontare un intervento in elezione

9 Per l'intervento in elezione nel paziente diabetico gia noto, si prevede di solito un percorso
assistenziale specifico, con una rivalutazione del compenso metabolico pre-operatoria, ma la
gestione peri-operatoria & la medesima del paziente operato in urgenza.

. Per |'urgenza & indispensabile avere condiviso un algoritmo di trattamento
dell'iperglicemia grave per affrontare nelle migliori condizioni lintervento chirurgico in un
paziente con iperglicemia, quando non & possibile attendere il consulente diabetologo.






Biopsychosocial effects of hypoglycemia during
perioperative, postoperative, and rehabilifation period

Kalra, Sanjay et al. “Hypoglycaemia in Anesthesiology Practice: Diagnostic, Preventive, and Management
Strategies.” Saudi Journal of Anaesthesia 7.4 (2013): 447-452..



Role of anesthesiologist and intensivist in educafing and : R —
training for the prevention of h cemia in diabetic Ten C's 1o reduce hypoglycemia with insulin use

patients during preoperalive and postoperaive perigd

Kalra, Sanjay et al. *Hypoglycaemia in Anesthesiology Practice: Diagnostic. Preventive, and Management Strategies,”
Saudi Joumal of Anaesihesia 7.4 (2013): 447-452.
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Research: Care Delivery

Perioperative diabetes care: room for improving the
person centredness
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Table 3 Determinants of patent-centred perioperative diabetes care®

Dimepsions of patime-centrad care

Commumication and

liformation Patient involvemen educ ation Coordination
Diete rminant Mean (SD) P Mean (SD) P Mean (5D} P Mean (5D) P
Owverall mean 1.29 (0.88) 2.52 (0.BE) 142 (079 2.22 (0.54)
Age {yeams)
<70 242 (0.89) 0002 270 (0.81) 000 337077 0.492 2,34 [0.81) 0012
=70 2,15 (D.K5) 231 (0.90) 345 (0.81) 2.07 {0.86)
Treatnsent
Mo irsulin 2,14 (D.81) 028l 2,34 (0.86) < {L.0M 141|083 0987 2.0% {0.81) 0,005
Insulin .51 (0.92) 179 (0.83) 340 (0.71) 2.40 (D.85)
Length of stay
= 1 weck 2.32 (0.KF) 0753 2.55 (0.93) 1.59499 3138 (0.82) 0,390 2.10 {0.77) 0.003
> 1 week 2.26 (D.9) 2.49 [0.BO) 1440074 2.37 [0.84)

Interaction Age x Tieatment'
= 70 years, no insalin 2.35 (0.87) 0017

< 70 years, insulin 2.49 (0.90)
> 70 years, no insulin 1.9% (0.71)
> 70 years, insulin 2.56 (0.95)

*The mean scores lor the dimensions range from 1 (low) 1o 4 (high).
"Interaction Age x Tratment was significant only for the dimension information’.
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Rianimazione, Diabetologia, Servizio Infermieristico,
Laboratorio, Direttori di Strutture, Centro Elaborazione datj,
Direzione Sanitaria (GLAM)




DUBIUM SAPIENTIAE INITIUM

Cartesio




Da soli sarebbe impossibile...

o

Tl
ke

. i . ' k"% . )
ggisciplinare possiamo farcela

" GRAZIE RER L’ATTENZIONE !




Link tra iperglicemia e outcomes stavorevoli

nel paziente diabetico ospedalizzato

Table 9—Conditions causing erroncous bedside blood glucose results

Sources of analytical error Sources of user error

Low hematocrit* Inadequate meter calibration

High hematocrit? Using a test strip that does not match the meter code or that has
passed the expiration date

Shock and dehydrationf Inadequate quality-control testing

Hypoxiaf Poor meter maintenance

Hyperbilirubinemia, severe lipemia* Poor technique in performing fingerprick

Specimen additives: sodium flouridef Poor technique of applying drop of blood to the test strip

Drugs—acetaminophen overdose, ascorbic acid, Failure to record results in patient’s chart or to take action if

dopamine, fluorescein, mannitol, salicylatet blood glucose is out of target range

*Falsely elevates result; *falsely lowers result; #can either falsely lower or elevate result, depending on the device used.

Diabetes Care, volume 27, numero 2, Febbraio 2004







Calcolo del fattore di Correzione
individuale

|800/TDD= calo della glicemia in mg/dl
per ogni unita di insulina ultrarapida

Formula per Bolo di Correzione

Glicemia misurata - Glicemia desiderato
Fattore dl corezione

Esempio:
Glicemia: 250 mg/d
Glic ideale: 100 mg/dl
Fatiore di correzione: 30 mg/dl











































Narcotici

Benzodiazepine (aumentano il GH)

Oppioidi (riducono il catabolismo ormonale)

Nella tecnica di induzione di ipotensione
controllata i ganglioplegici possono causare
ipoglicemia per blocco del simpatico.

Il N,O, i miorilassanti (depolarizzanti e
competitivi), gli alogenati volatili: non
influenzano in modo apprezzabile la glicemia.

Quando possibile preferire I'anestesia locale.







| PERCORSI ASSISTENZIALI OSPEDALE-TERRITORIO: CIRCOLO VIRTUOSO PER LA PERSONA CON DIABETE 225

§Protocollo di Gestione Chirurgica
del paziente con diabefe in ospedale
(raccomandazioni principali):

« |dentificare | pazienti che possono effetfuare |'intervento in day-surgery

» |dentificare i pazienti ad alto rischio € organizzare fransitoria degenza post-
intervento in unita di ferapia infensiva o area a elevata intensita di cura

+ |dentificare i pazienti che necessitano di infusione insulinica ev nel peri-
operatorio

+ |dentificare | pazienti che necessitano di nutrizione parenterale totale dopo
I'infervento

+ Evitare, se possibile, digiuni prolungati

« Evitare fratfamenti insulinici ev se il digiuno € breve (1 pasto)

+ Ridurre i tempi del digiuno pre-operatorio dando pricrita ai pazienti diabetici
nella lista operatoria, oppure se questo non € possibile consentire Ia
somministrazione di liquidi chiari sino a 4h prima dell'intervenfto

= - workihog
; 1 STENZIALI OSPEDALE-TERRITORIO:
y ¥ OLO VIRTUOSO PER LA PERSONA
iy R CON DIABETE

i S N \\\
= Profilo di cura diriferimento
del paziente diabetico

i

Profilo Di Cura Del Paziente Diabetico Ricoverato In Ambito Chirurgico - 2013
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La gestione della persona
con diabete ricoverata
per altra patologla

Tabellas @ Ripresa dell'alimentazione per os (18)

IL PAZIENTE E IN GRADO DI ALIMENTARSI (ALMENO IL 50% DELLA DIETA PRESCRITTA)?
S NO

Riprendere il regime terapeutico precedente (insulina o ipoglicemizzanti = Mantenere la terapia insulinica ev. 0s.c. secondo le condizioni cliniche.
orali): controllare la creatininemia prima di riprendere la terapia con | Considerare a terapia infusionale se le glicemia sono superiori a 180

metformina. mg/dl.

18. Centre for Healthcare Improvement. Patient Safety and quality improvement service. Inpatient
guidelines: Insulin infusion pump management: The state of Queensland. Available from
https://www.health.qld.gov.au/cpic/documents/inpatient_

guidelines.pdf.



Tabellag @ Variazioni delle dosi di insulina nel postoperatorio (17)

INTERVENTO

INTERVENTO CHIRURGICO MINORE
CHIRURGICO MAGGIORE

Glicemia <70 mg/d| Glicemia 70-100 mg/d| Glicemia 101180 mg/dl Glicemia >180 mg/dl
Terapia insulinica ev. Somministrare 100 ml Somministrare glucosata = Mantenere la terapia Iniziare terapia insulinica
glucosata10%ev. oppure | 5%allavelocitd di 4o ml/ ipoglicemizzante in atto. ev. oinsulinas.c.
25-50 mlal 33% ora Monitorarela glicemia
ogni2ore
controllo glicemia ogni controllo glicemico ogni
15 min. ora
[Ssio

17. Joslin Diabetes Center and Joslin Clinic Guideline for inpatient s ootion s
management of surgical and ICU patients with diabetes. AR M
Pre, Peri and Postoperative Care 10/02/2009.




Common clinical presentations of autonomic dysfunction

Organ System  Symptoms Comments
CAN ¢ Resting tachycardia Dominant sympathetic system
o Loss of heart rate variability Earliest manifestation of CAN
o Postural hypotension
o Exercise intolerance Indicates inability to increase heart
o Dizziness rate, blood pressure, and cardiac
o Silent ischemia output
o Abnormal baroreceptor
responsiveness

Genitourinary e Impotence
o Urinary retention

Gastrointestinal e Gastroparesis
¢ Diarrhea

Peripheral ¢ Abnormal sweating
o Inability to perceive hypoglycemia

Ahhreviation: CAN. cardiovascular autonomic neuronathy,  Anesthesiology Clin 34 (2016) 155-169



Perioperative Response to Surgery
and Anesthesia

Fasting and volume depletion contribute to metabolic
decompensation.

Type I DM: may develop in the
absence of severe hyperglycemia because of

inadequate msulin availability during a time
of increased demand

Type 2 DM:
states

Infection
Wound healing
Local and epidural anesthesia: minimal effect




Day-of-surgery adjustment of single peakless or intermediate-acting insulins (eg, glargine as
sole agent, NPH insulin, or premixed insulins)

This formula uses the predicted or actual time of fasting and the usual time interval between
doses of insulin:

Dosing interval (h) — Hours of fast during interval
Dosing interval (h)

Calculation for correction dose insulin using rule of 1800/1500

= fraction of insulin to give

1800 =~ TDD = the mg/dL decrease in BG with each unit of rapid-acting insulin given (or 1500
for patients /ess sensitive to insulin)

TDD of insulin = basal + nutritional doses

For example: 30 U glargine (once a day) + 30 U lispro (6 U at breakfast, 10 U at lunch, and
14 U at dinner) = 60 U

Correction dose: How much will this patient’s BG decrease with 1 U of lispro?
1800 + 60 = 30 mg/dL predicted decrease in BG with each unit of insulin
To decrease this patient’s BG by 150 mg/dL, administer 5 U of lispro.

1500 = 60 = 25 mg/dL predicted decrease in BG with each unit of insulin (lower, patient is /ess
sensitive to insulin)

To decrease this patient’s BG by 150 mg/dL, administer 6 U of lispro.

From Vann MA. Perioperative management of ambulatory surgical patients with diabetes
mellitus. Curr Opin Anaesthesiol 2009;22(6):718-24; with permission.



Diabete e Chirurgia

Condizione

Fabbisogno insulinico

Diabete non complicato

0,3-0,4 U/Kg

Epatopatie

0,5-0,6 U/Kg

Obesita

0,4-0,6 U/Kg

Sepsi

0,6-0,8 U/Kg

Terapia steroidea

0,6-0,8 U/Kg

CEC

0,8-1,2 U/Kg
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Perioperative glycaemic control in diabetic patients
undergoing cataract surgery under local anaesthesia:

a survey of practices of Singapore ophthalmologists and
anaesthesiologists

Jyh Haur Woo', wees, wumed, Wei Di Ng°, Maaz Mohammad Salah?, Kumari Neelam?, ercs, pho,
Kah-Guan Au Eong®4%, erese, rams, Chandra Mohan Kumar®, erarcs, Frca

INTRODUCTION Perioperative glycaemic control is an important aspect of clinical management in diabetic patients
undergoing cataract surgery under local anaesthesia. While poor long-term glycaemic control has significant implications
for surgery, perioperative hypoglycaemia or hyperglycaemia may also compromise patient safety and surgical outcomes.
We aimed to survey ophthalmologists and anaesthesiologists on their approach and to identify the prevalent practice
patterns in Singapore.
METHODS This was a cross-sectional questionnaire-based survey conducted in four public hospitals in Singapore with
estahlished ophthalmology and anaesthesia units. Respondents were approached individually, and the self-administered
questionnaires comprised questions related to practice patterns, clinical scenarios and awareness of pre-existing guidelines.
" RESULTS Atotal of 129 doctors responded to the questionnalre survey. 76 (56.9%) were from ophthalmology departments |
and 53 (41.1%) were from anaesthesia departments. The majority chose to withhold oral hypoglycaemic agents (82.9%)
and/or insulin (69.8%), and keep the patient fasted preoperatively. A blood glucose level > 17 mmol/L prompted
86.0%-93.8% of respondents to adopt a treat-and-defer strategy, while a level > 23 mmol/L prompted 86.0%-96.9% of
respondents to cancel the cataract surgery. The respondents were consistently more concerned about perioperative
hyperglycaemia (n = 99, 76.7%) than intraoperative hypoglycaemia (n = 83, 64.3%).
CONCLUSION The current study presented the prevalent practice patterns of ophthalmologists and anaesthesiologists
in the perioperative management of diabetic patients undergoing cataract surgery in four public hospitals in Singapore.
Further research in this field is required, and may be useful for the future formulation of formal guidelines and protacaols.

Keywords: cataract, diabetes mellitus, glycaemic control, local anaesthesia

Table |. Respondents by speciality and grade of appointment (n = 129).

Speciality No. (%)
Senior Consultant/associate Registrar Medical Others Total
consultant consultant officer
Anaesthesia 9(118) 18(237) 8(105) 38(500) 3(39) 16
Ophthalmology 4(75) 12(226) 14(264) 22(415) 1(L9) 5
Total 13(10.4) 0(233) 2(171) 60(46.5) 431) 129

Table Il. Preoperative regimens that respondents preferred for
patients on oral hypoglycaemic agents.

Regimen No. (%)
Anaesthesiologist Ophthalmologist Total

{n=76) {n =53) (n=129)
Withhold dose 66 (86.8) 41 (77.4) 107 (82.9)
and keep
patient fasted
Withhold dose AL(S) (L ) 6 {11:3) 22807 11)
and order GKI
therapy
Maintain dose 226 7 (13.2) 9 (7.0)
and usual
breakfast

GKl: glucose-potassium-insulin

Table 1ll. Preoperative regimens that respondents preferred for
patients on insulin.

Regimen No. (%)

Anaesthesiologist Ophthalmologist Total

(n =76) (n = 53) (n=129)

Withhold dose 51 (67.1) 39 (73.8) 90 (69.8)
and keep
patient fasted
Withhold dose 29 (38.2) 14 (26.4) 43 (33.3)
and order GKI
therapy
Reduce dose 8 {i1@:5) 32 15 (11.6)
and keep
patient fasted
Reduce dose 2 (2.6) 0 2 (1.6)
with usual meal
Maintain dose T (] 3 32 BHi6.2)

and usual meal

GKI: glucose-potassium-insulin
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U stress chirurgico

d insulina a lunga durata d " azione
U ipoglicemizzanti orali

O monitoraggio inadeguato
W mancato utilizzo di protocolli
Q trascuratezza nell intervento

U infezione delle ferite
 infarto del miocardio




