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Introduction

Glucose homeostasis s disturbed in
crtically 1l patients; resulting in
hyperglycemia ,Irrespective of previously
diagnoesed diabetes .

Stress diabetes or drabetes INjUry IS
characterized by peripheral insulin
resistance : hyperinsulinemia and increased

gluconeogenesis .



Stress hyperglyeemia had long been
considered an adaptive and beneficial
lesponse, actually it has become clear that it
may have possible detrimental effects.

Severalstudies clearly associated
hyperglycemia with higher: riskdfor:mortality
and morbidity oficritical lliness:

ln patients unaergoing caraiacsurgery.
(14), hyperglycemiahas been associatea

With a substantial mortality risk-.



Elevated blood glucose levels predicted
mortality/andlength of iICU ana hospital
Stay of traumarpatients (12).

A retrospective analysis (15) of
heteregeneous population of critically ill
patients revealed thateven a moadest
degree of hyperglycemia was associated
With'a substantially increased hospital

mortality.



Impact-of:strict blood:glucose control
With inte nsive, insulin‘therapy. auring
critical | iliness

nhe frststuay periormed in Leuven, publishied
py van Pen Berghe etal 1m 2001

Prospective randomized control stuay invelving
adults (1548 patients) admitied to-surgical
Intensive care unitwho where receiving
mechaniecal ventilation



On admission patients were randemly assisted o :

a.- recelve intensive insulin therapy: (
glucoese level between 80-110 mg/al)

0 L conventional therapy: (‘insulin \was
started only ifiblood glucose =215 mg/di)and

maitanance of glucese between 180-200 mg.



Intensive insulin therapy reduced mortality during
Intensive care from 8.0 % (conventional therapy) 10:4.6 %
((P<0.04) and ARR (CAbsolute Risk Reduction’) te 3.4%
and i hospitalimortality from; 10:.9: % 1o «(712%

Inthe patients-who required intensive-care-for at least 5
days, the intensive insulin'therapy.readuce mortality from
20.2 % 1010 % ( ARR©f9:61), and:in noespital mortatity
from 26:3'% 10:16:8:% ( ARR 9:5:%)

Other advantage of intensive insulinitherapy. :
- reduction ofiblood stream infection
- reduction of ARF
- reduction ofidays ofimechanical ventilation
-reduction of intensive care days and hospitalization



Kansiey Y.S. , Jones R. .. Cost-analysis:-of
/prensive glycemic contolin crtcally il aault

patients.. . chest 2006 ; 129 644 I 650

In'arheterogeneous medical and surgical patients
population (N =1600) an,obseryvationall Study
(16) evaluated the efficacy ofitight giucese
management protoecol inreallifeintensive care .

In'the intensive-Insulin group, mortality
decreased from 20.9 % 10 14.8 %:.



VVan Den Berghe G. , Wilner A etal . I New
England Journal of Mediciner 2006:

On admission ,patients were randomly assigned
(0)

a, - strActnormalization ofiblood glucose
levels (80-110 mg/dl) with;the-use-of insulin
Infusion

b - conventional therapy with insulin
administered when the blood glucoese level
exceeded 215 mg/dl,with the-infusion tapered

when the level'fall below 180 mg/ ai .



In hospital mortality of the-intention to treat-population of
1200 patients was reduced from 40.0 % 10373 % . ( P=
0.33) ((ARR 2.7 % - not significant:)

In ' the-target group:of longsstay. patients-{ =-3 day:) bght
glycemie contrelwithinsulin significantly reduced in
nospital mortality from 52.5% t043:% . ( ARR9.5.9% )
morpidity was alsoe'reducedin intensiveinsulin treated
patients.

In the-pooled data of twos L euven stuaies:(4) mixed
medical/surgical patients'population(in =2748:) hospital
mortality was reauced from' 23.6 % 10:20/4 % ( ARR:=
3.2 %, P=0.04.) for all patients:; and from;37:9 % 1o
301 % ((ARR=7.8% - P =0.002) for the-patients-who
remained in the ICU for atdeast:3 days .



Brukhorst -. M. , Engel C. , - New England
Journal of Meadicine - 2008

In'a'multicenter two: £ By two factorial trial 537
randemly assisted patients with'severe sepsis to
recelve either itensive insulin therapy to
maintain euglycemia or cenventional insulin
therapy. (38)



The trial was stopped early for;safety reasons . Among
537 patients who could be evaluated, the mean morning
bloed glucese level was lower In the intensive insulin
therapy ((112:mg/ dl ) that in' conventionaltherapy .group
(151 mg/al) - P<0:001

Was no signiticant difference between the two groupsin
the rate ofideath or the-mean, score-for orgamfailure-.

The rate ofisevere hypoglycemia ( glucese level < 40 mg/
di’) was higherin the-intensive-insulin therapy greup:thah
In conventional therapy group ((17:% versus-4.1%: -
P=0:001) as was the rate ofisevere of serious adverse
events ( 10.9.% versus 5:2%: - P =0.01")



IsSues raised regarding efficacy-and safety

of intensive insulin therapy.
Are ine-avaraole data consisient Z

Caomparing the available ranaemized studies( 1,2,4,5;15)
reporting mortality data | It is-striking £o find a unitorm; 3 to 4 %
loWer risk-ofideatn in the-patients-receiving intensive-insulin
therapy as compared withipatients receiving conventional therapy

Tihe two LLeuven studies have clearly shown that the iImpact:-of
SUch preventive Intervention depenads onitne auration of its
application .

Whether ornot:the-3 1o: 4 % are was-statistically significant,in
the availlable stuadies , depends on the statistical' pewer and thus
on the size ofi the trial .

Small studies with enly a few hundred patients are unable to
detect a 3-4 % ARR in mortality of ICU patients.



Are there subglroups; or.patients-whao would
not benenttrom: /ntensive-insulin iherapy ?

In‘all large diagnostic:subgroups: ofimixed
surgicallmedical patients, intensive nsulin
therapy readuced mortality . and morbidity (4).

By other side (5) Brukhorst-k. M. et:al: concludead
that-the use ofjintensive-Insulin therapy placed
critically il patients with sepsis atincreased risk
ol serious adverse event, related to hypoglycemia
and net reduced the mortality.




Potential harm: of intensive-insdlin-therapy

Severe or prolonged hypoglycemira can cause
convulsiens ,coma and IFFeVersiole brain damage as
well as cardiac archythmias. (5)

e risk of-hypoglycemia (‘glucese <40/ mag/dl )
ncrease withiintensive insulin therapy. from 0.8 %
10,51 %'In the-surgical ICU study (1) and:from 3:1
0610 18.7/ % Inymedical ICU Study . (2)

CoX regression analysis identified the occurrence of
hypoglyecemia as independent risk factor for death
fromany.cause). (17)

IS possible the unrecognized adverse effect of
nypoeglycemia on the brain or heart:offset potential
peneficial effects of intensive insulin therapy (118 .



/e limpartance-of achleving. the
normogl/cemic target

The highest risk of death was observed for the
conventional treated patients; Who had severe
hyperglycemia ( 150 i 200 mg//dl)

Intermediate riskawas observed for the patients
Who received conventional insulin therapy: with
moderate hypoglycemia ( 110 T 150 ma/ dl))
Whereas the lowest riskiwas present in'ithe
patients who blood glucoese levels were
controlledat <<1 10 mg/dl with intensive insulin

therapy.(2)
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Conclusions

Stress nyperglyeemia with or withoutsunderlying
diabetes Is a frequent problem in the critically ill
patients (1)

[tS assoeciation with poor:outcomes IS well aescribea
N many. aifferent«clinical scenarios (20)

In'2001"a protocol driven intravenous-insulin
therapy. demonstrated significant-reauction in
mortality’and morbidity in, surgical ICU patients-(1)



Conclusions (cont)

The follew-up'Leuven Medical Intensive Care Unit (
MICU ) trial (2) showed no mortality benefit injntention
o treat-analysis

Recent trial'such as the german sepsis trial VISEP (17)
Was Stopped early because safety coneerns

Confirmation of the 3't 4 % moriality reduction;inan

tention'to treat analysis requires sample sizes of least
5000 to 6000 patients



