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Table 3. Adverse and Serious Adverse Events.”
Variable nsulin Therapy Fluid Resuscitation
Pocet pacient& al  Intensive Ringer's Lactate HES
s >1 nevad8ndim ucinkem (N=247) PValuet  (N=275) (N=262)  PValuet
Adverse event
Patients with at least one 9 vs. 22 (%) <0.001 0.51
Event
Mo, of patients B0 25 55 40 40
Percent {955 Cl) 14.9 {11.9-17.9.6 (5.4- 11.9) 22.3 ru@ 14.5 (10.4-18.7) 15.3 (10.9-19.6)
Hypoglycernia (<40 mg/di) =0.001 0.25
M, of patients 54 12 47 27 7
Percent (955 CI) 10.1 (7.5-12.6)¢C31 (1.9-6.4) 17.0 {11@ 8.8 (6.3-13.3) 10.3 (6.6-14.0)
Bleeding 0.30 045
Mo. of patients 23 10 13
Percent (95% €1} 43 (26600 341456 53 Pocet pacientﬁ 5.0 (2.3-7.6)
Ciher§ r s hypoglykémii <40 mg/dl 0.11
M. of patients 10 5 i
Parcent (355 Cl) la(o?=30) 1.7(0.2-33) 2.0(Q 4 Vs. 1 7 (%) 0.8 [0-1.8)
Serous adverse event
A— Patients with at least one sericus 0.01 0.63
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A prospective randomised multi-centre
controlled trial on tight glucose control
by intensive insulin therapy in adult
intensive care units: the Glucontrol study

Vyskyt hypoglykémie
3 vs. 9 (%)
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B wrze RO darger
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zahajit pri >10 mmol/l
O. GLUCOSE CONTROL @

1. We recommend a protocolized approach to blood
glucose management in ICU patients with sepsis,
commencing insulin dosing when two consecu-
tive blood glucose levels are >180 mg/dL. This
approach should target an upper blood glucose
level <180 mg/dL rather than an upper target
blood glucose level <110 mg/dL (strong recom-
mendation, high quality of evidence).

Inzulinoterapie v intenzivni péci
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Intensive Care Med (2017) 43:304-377

Several medical organizations, including
the American Association of Clinical Endocrinologists,
American Diabetes Association, American Heart Asso-
ciation, American College of Physicians, and Society
of Critical Care Medicine, have published consensus
statements for glycemic control of hospitalized patient
[463, 465]. These statements usually targeted glucy
levels between 140 and 180 mg/dL. Because there is
evidence that targets between 140 and 180 mg/dL are
different from targets of 110-140 mg/dL, the present
recommendations use an upper target blood glucose
<180 mg/dL without a lower target other than hypogly-
cemia. Stricter ranges, such as 110-140 mg/dL, may be
appropriate for selected patients if this can be achieved
without significant hypoglycemia [463, 465].

ProtozZe neni evidence,
ze by rozmezi 7.8-10
bylo lepsi nez 6.1-7.8..

463. American Diabetes Association (2014) Standards of medical care in diabetes—2014. Diabetes Care 37(Suppl 1):514-S80

465. Qaseem A, Chou R, Humphrey LL (2014) Shekelle P; Clinical Guidelines Committee of the American College of Physicians.
Inpatient glycemic control: best practice advice from the Clinical Guidelines Committee of the American College of Physicians.
Am J Med Qual 29(2):95-98
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4.4 = 80
6.1 = 110
7.8 = 140
8.3 = 150

10

Pfed NICE-SUGAR Po NICE-SUGAR

Surviving Sepsis Campaign

Society of Critical Care Medicine
American Diabetes Association
American College of Endocrinology
American College of Physicians

European Society of Intensive Care Medicine

4.4-6.1 (<8.3) <10
zadit pri 8.3
co nejblize 6.1 7.8-10
<6.1 7.8-10
<10 7.8-11
4.4-6.1 4.4-7.8 (77)

Dellinger et al: Crit Care Med 2013, 41(2):580-637.
Jacobi et al: Crit Care Med 2012, 40(12):3251-3276.
Krinsley JS, et al. Crit Care 2013, 17(2):R37.

ADA. Diabetes Care 2013, 36 Suppl 1:511-66.
Handelsman Y et al: Endocr Pract 2015, 21 Suppl 1:1-87.

Standards of medical care in diabetes—2014. American Diabetes Association. Diabetes Care 37(Suppl 1):514-S80
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Entensive versus Convenriomal Glucose Conargl
in Criczlly 0l Paients i
Table 3. Outcomes and Adverse Events.™
Odds Ratio or
Intensive Conventional  Absolute Difference
Outcome Measure Glucose Control  Glucose Control (95% CI)§ Statistical Test P Value
Death — no. of patients/total no. (35) Logistic regression
At day 90 829/3010 (27.5) 75173012 (24.9) 1.14 (102 to 1.28) 0.02
At day 28 670/3010 (22.3)  627/3012 (20.8) 1.09 (0.96 to 1.23) 0.17
Days in ICU — median (IQR) 6 (2to1l1) 6 (2toll) 0 Log-rank test 0.54
Days in hospital — median (IQR) 17 (8 to 35) 17 (8 to 35) 0 Log-rank test 0.36
Mechanical ventilation — no. of patients/ 28943014 (96.0) 28723014 (95.3) 0.7 (-0.3t0 1.76) Pearson's test 0.17
total no. (25)
Days of mechanical ventilation B.6:+6.6 6.646.5 0 Wilcoxon rank-sum test | 0.56
Renal-replacement therapy — no. of patients/ 465/3014 (15.4)  435/3014 (14.5) 09(-09t02.7) Pearson's test 0.34
total no. (25)
Days of renal-replacement therapy 0.8z26 0.8:2.8 0 Wilcoxon rank-sum test | 0.39

EOCAME ¢
L] Erein . . . . s 7 ve
d Inzulinoterapie v intenzivni péci
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N Engl J Med. 2009 Mar 26;360(13):1283-97



Glucose (mmol/l)

Time (hours)

Pre-ICU period ICU Standard ward

Adaptovano z Amrein K, Glucose Management; Berlin 2011)
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’ ORIGINAL ARTICLE

Hypoglycemia and Risk of Death
in Critically Ill Patients

... all the best in
pulmonary & critical care

- Intensive glucose control probably kills, says
““% NICE-SUGAR post-hoc (NEIM)

. Cntical Care, GI and Rutntion, Randomized Controlled Tnals Add comrments

soclation exhibits a dose—response relationship and 1s strongest for death from
distributive shock. However, these data cannot prove a causal relationship. (Funded
by the Australian National Health and Medical Research Council and others; NICE-
SUGAR ClinicalTrials.gov number, NCT00220987.)

i g . o s
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Kardiochirurgie (2007-8)

Vyskyt hypoglykémie u 985 nonDM pacientl (%)

Pooperacni JIP

hypoglykémie <4.4 hypoglykémie <3.3 hypoglykémie <2.2

10,5 1,4 0,02

Standardni oddéleni

hypoglykémie <4.4 hypoglykémie <3.3 hypoglykémie <2.2
3,9 2,3 0,1

(hladiny glykémie v mmol/l)

Blaha 2010, GAUK 44407
Inzulinoterapie v intenzivni péci



[ io

R Deakay I::t-ram'f- Filtry T‘.-wwi!kﬁh Pobtvrzovanl  Zpishupdiovind  Korfigurace E‘&irﬂr

azzmm_zamm_zzmm?_mw WT_W_EEMEM?_W?WWM L2MRAT || TFidy a metody
05:04 oe03 _ 06: 24 0831 _ 52 004 oE:18 _ 0&:18 1313 1056 11:56 1234
FCH-RES1  ODKLUZ 2CH-RES1 ODKLUE  ODKL UZ ODEL_UZ | 2CH-RES1 ODKL UZ ODKL_UZ ODKL_UZ ZCH-RES1 ODKLUZ O
| Ltk kytaling
| Fasritiry
= nmh;- profid

oy

'E

Ak Glukdza [3,9:5 8]

Glukdza

Zlukdza-glukometr

& Glukdza-glukomelr [3,55.6)

Inzulinoterapie v intenzivni péci




Rieim Deta Zobrazend Fitry Typyudilosti Potwzovénl Zpfistupdiovinl Eorfiguersce  Jadanky

OfxclgaanV¥/Ppoout sHeFlEBDS

A ZAMT | 22/03/07 | 22M03/07 | Z2MA07 | 22M03407 | 2007 | 22/03/07 | 22/03/07 | ZUAOT | 22/03/07 | 2203007 220307 | | Tridy a metody
0208 0228 | 0300 0333 0353 | 0457 0502 | 0504  (R03 06:24 | 063 0652
ODKL_UZ 2CH-AES1 ODKL UZ ODKLUE ODKL_UZ | ODKLUZ 2CH-RES1  2CH-RES1 ODKLUZ 2CH-RES1 | ODKLUZ ODKL_UZ 0|
-| Diabetickj profil
Ghidea
Gz

(hiediza-ghubometr

A Glukdza [3.95 6]

Glukoza

#p Glukdzs-glukometr 3,85 8]

Glukdéza-glukometr

..,
-]
-

3

Inzulinoterapie v intenzivni péci




Farn I#ur-ﬂln T e Forapein Ipadtesin (avguss  faledy

Dl:ﬂlﬁﬂ BRaniVlps e sfeoPR-@dnuaE .

= FFERAF  INELATF  RPARN AR TROAF  EHE AR AT IR AR Tl b ey

O HERenPMPsersneBif-cana

[=0mT  MA0AT Helwr Ak | AL PGS JLWLAT | HAE? | T

=m Lo Lo ] L] LI Lo 1naa L) RLE ] 1| m B L s ke (LR LR LES )] RE RLET s
AHMEL THEL FES AHET TH | EHACLE AHEL THET . EHATD ey 5 il A EeRidl SEmEiis AedEd SaRill et XRair A=t e
T TN TE S TH IS E—
e R
| B
Dete Mairares foer [ . l
E'_ILE_F_I_’!_""LFF_**E?: ErpepErEsE 0 . | |EETE RS B e e
= FARSD RS  TTRQAT  FTAOAT  TTAEDAr | AT AR RAERW - PAERW AR el s seeds =0 HAWT HESMFT FSMW 80 A0S HSST A AR 1 - sesiy

L) ] e Lol L] LLE ] i 14 Hm L]
oA o Ao i !lﬁ!-ﬂih XEAlLl Rl MEAli Amsrin Cuein o

ikl s ] LR L b g LLELE REER LEa W
il HAitl MR AmEiay OeEid Oeaiili WAL ARl el e




e NEW ENGLAND
JOUBNAL o MEDICINE

Fooiinidy o b ieadt

Intensive versus Conventonal Glucose Control
in Critically 1ll Patients

173 of all 288 episodes
(60.1%) were confirmed by a laboratory measure-
ment, 112 ((38.9%) were unconfirmed bedside
readings, and 3 (1.0%) were of unknown confir-
mation status.

N Engl J Med. 2009 Mar 26;360(13):1283-97
P

3
H Eresie

Inzulinoterapie v intenzivni péci



ODBER KREVNIHO VZORKU

Fekih Hassen M. Diabetes Res Clin Pract. 2010 Jan;87(1):87-91
Critchell CD et al. Intensive Care Med. 2007 Dec;33(12):2079-84
Hassen FM. Diabetes Res Clin Pract. 2010 Jan;87(1):87-91
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Arterial blood samples

Capillary blood samples

5 vt bt POLD gl

Point-of-care glucose monitoring devices (POCGMDs) glucose measurement agreement with reference method during hypoglycemia versus nonhypoglycemia in
critically ill patients. The POCGMD glucose measurement were said to agree with the reference method (CLD) if both measurements resulted in a similar clinical
intervention.

The original data source: Kanji S, et al. Reliability of point-of-care testing for glucose measurement in critically ill adults. Crit Care Med. 2005;33(12):2778-2785.

Rebel A et al. Accuracy of point-of-care glucose measurements. J Diabetes Sci Technol. 2012 March; 6(2): 396-411
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Pidcoke et al. Crit Care Med 2010; 38:471- 476
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Figure
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Mann AE et al. J Diabetes Sci Technol 2009;3(6):1319-1329
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Figure 1
Arterial glucose concentration imprecision profiles for MediSense PCy, Siemens ADVIA,
HemoCue DM and Radiometer 700 instruments. Shaded areas represent approximate 95%
confidence intervals

Watkinson PJ et al. Ann Clin Biochem. 2012 Mar;49(Pt 2):144-51
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hopecfoeum. comscontent s TA2/229 c 'E
RITICAL CARE

Clinical review: Consensus recommendations on
measurement of blood glucose and reporting
glycemic control in critically ill adults

Simon Finfer', Jan Wernerman?, lean-Charles Pretser*?, Tony Cass?, Thomas Desaive®, Roman Hovorka®,
Jeffrey | Joseph’, Mikhaill Kosiborod®, James Krinsley® lain Mackenzie™, Dister Masotten”, Marcus | Schultz®,
Mitchell G Scott’, Robbert Slingerfand™, Greet Van den Berghe" and Tom Van Harpe!'=

Appropriate standards for Intermittent measurement of blood glucose In the ICU
Blood sampling

1. Patients whose severity of (liness justifies invasive vascular monitoring
a. Al blood samples should be drawn from an arterial line
b If an arterial line is temporarily or permanently unavallable, sampée from a venous line
¢, Capillary (neadle stick) samples are Inaccurate and should not be used

Choice of blood ghucose analyzer in dinical practice in critical care units

1. Patients whose severity of lliness justifies invasive vascular monitoding
a.  Samples taken from arterial or central venous catheters should be analyzed In a central laboratory or biood gas analyzer;
a blood gas analyzer should be the default analyzer, cantral laboratory measurements should only be used If results
can be obtained without delay

Inzulinoterapie v intenzivni péci
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chybny odbér krevniho vzorku

5% vSech hodnot glykémie zadanych do protokolu se neshoduje s namérenymi
hodnotami

nastavena rychlost inzulinu se od doporuceni protokolu liSi 0 2% - 23%
83% ignorovanych doporuceni bylo pro ,,obavy z hypoglykémie"

riziko ,nenastaveni infusnich pump" (napf. pri soub&zné akutni situaci)

Campion TR et al. International Journal Of Medical Informatics 80 (2011) 863-871
Campion TR et al. J. Am. Med. Inform. Assoc. 18 (May (3)) (2011) 251-258.
Anger KE et al. Pharmacotherapy 26 (February (2)) (2006) 214-228.
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Marik and Belleme Critieal Care 2013, 17:305
httpwfocforurnucomydcontent’ | 7/2305
C, criTicaL care

VIEWPOINT

Stress hyperglycemia: an essential survival responsel!

Paul E Marik"* and Rinaldo Bellomo?

MICE-SUGAR, a large
randomized, multi-center trial performed in 6,104 ICU patients, demonstrated that intensive glucose control
(81 to 108 mg/dl) increased mortality when compared to conventional glucose control [9],

-
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ﬂ ] | I I I I | | 1 I I I ¥ | I I
Baze-1 2 3 4 5 & 7 &% 9 10 11 12 13 14
line Day after Randomization
MNo. of Patients
Conventional control 2995 27313 1380 o009 583
Intensive contral 2080 2260 1428 008 562

Figure 2. Data on Blood Glucose Level, According to Treatment Group.
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HYPERGLYKEMIE

LT

&

destabilizuje atheromoveé platy a vede k akutnimu koronarnimu syndromu
zvétsuje rozsah myokardialni nekrozy a redukuje koronarni kolateralni pratok

zhorsuje ischemicko-reperfuzni postizeni

(Marfella, Diabetes Care 2000; Marfella, Diabetologia 2000; Kersten, Am J Physiol 1998; Kersten, Am J Physiol Heart Circ Physiol 2001; Verma, J Thorac Cardiovasc Surg 2002)

zvysuje riziko trombozy

(Sakamotol, Thromb Haemost 2000; Knobler, Thromb Res 1998; Gresele, J Am Coll Cardiol 2003)

zpusobuje endotelialni dysfunkci a aktivuje rozvoj systémového zanétu

(Beckman, Circulation 2001; Williams, Circulation 1998; Title, J Am Coll Cardiol 2000)

snizuje cerebralni krevni prutok, zhorsuje ischemické poskozeni CNS

(Lin B, Acta Neuropathologica 1998; Gisselsson, J Cereb Blood Flow Metab 1999; Hoxworth, Brain Res 1999; Li, Stroke 2000; Capes, Stroke 2001)

zhorsuje rozsah renalniho postizeni u pacientt po kardiochirurgické operaci

(Meldrum, J Surg Res 1999; Van den Berghel, N Engl J Med 2001)

zvysuje pocet infekénich pooperacnich komplikaci

(Butler, Pharmacotherapy 2005; Van den Berghe, N Engl J Med 2006; Van den Berghel, N Engl J Med 2001; Gale, Am Surg 2007)
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<0001
<0.001
0.07
<0001
<0001

24

Mensuravors

7.7 (6.4-8.5)

7.5 (6.2-8.8)

7.9 (68.0-109)
12.3 (9.5=16.4)

1.8 (0.7-2.4)

Vogelzang et al. Critical Care 2004, 8(3):R122-R127

Time (hours)

8.4)

SuUrVors
6.9 (6.0
6.6 (5.9-7.9)
7.2 (5.8-9.5)
10.2 (B.0=14.2)

0.9 (0.3-2.1)

Characteristics for surviving and non-surviving patients and results of univariate analysis of glucose indices

Admission glucose (mmali)

Mean glucose (mmoll)
Moming glecose (mmaol/l)
Maximum glucose (mmol/)
HGI {mmol/l)

Characienstic
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Dandona et al. J Clin Invest. 2005
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primy toxicky vliv glukozy

cestou zvyseni intracelularniho oxidativniho
stresu pri vyssi produkci mitochodrialnich
peroxidu

Quijano, Am J Physiol Heart Circ Physiol 2007; Vanhorebeek, Lancet 2005; Beal, JAMA 1994;
Corstjens, Crit Care 2006; Henderson, CJEM 2006; Turina, Crit Care Med 2006

vétsi poskozeni nez vlastni hypoglykémie
zpusobi rychla reperfuze glukézou !

Suh SW. J. Clin. Invest 2007. 117(4):910-918
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JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Conservative vs Conventional Oxygen Therapy
on Mortality Among Patients in an Intensive Care Unit
The Oxygen-ICU Randomized Clinical Trial

Massimo Girarndis, MD: Stefan Busani, MD; Elisa Damiani, MD; Abele Donati, MD; Lawra Rinaldi, MD; Andrea Marudi, MD;
Anciren Moreili, MD: Massimo antonedl, MD; Mervyn Sanger, MD, FRCA

Figure 2. Probability of Survival From Study Inclusion (Day 0) Through Day 60 for Patients in the Conservative
and Conventional Oxygen Strategy Groups

100
B0 — _
# o Conservative coygen therapy
= 55 -‘_I S
- o, ==
E 60
k= Conwentional coypgen therapy
=
= 40
£
3
&
20
Lag-rank P=_03
1] T T T T : !
a 10 20 30 40 50 &0
Days After Randomization
No. at resk
Conmservative axygen therapy 2116 LT} 188 181 173 170 164
Conventional oxygen therapy 218 189 172 163 158 152 152

Patients discharged alive from the hospital were considered to have survived, and their median follow-up was 22 days
fior the conservative group (interquartile range, 13-37) and 24 days for the conventional group (interquartile range, 13-35).

foirk
d h‘“ Inzulinoterapie v intenzivni pééi Girardis, et al. JAMA 2016, 316(15), 1583-9.
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1

Damage removal

Figure 2 | Balance between damage induction and removal in critical illness, Critical iliness represents a ‘'multiple hit’ insult on cells, with damage
induced by hypoxia, hypoperfusion and inflammation. Hyperglycaemia adds to such cell damage. Removal of cell damage (by autophagy) is
essential for recovery. Suppressive effects by nutnents early during eritical iliness could compromize such damage removal systems. Comversely,
whien cell damage removal systems are fully functional, perhaps the damage evohked by moderate hyperglycaemia could be dealt with. This
hypothesis remains to be investigated.

PIEE - Van den Berghe, G. Nat. Rev. Endocrinol 2012. 8;374-378
ol Eresle . . . e s e
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Ceska diabetologicka spolecnost CLS JEP
Doporudeny postup péce o diabetes mellitus 2. typu
Za CDS: J. Skrha, T. Pelikanova, M. Kvapil

Revize ze dne: 1. 8. 2017

Tab. 1: Cile lé¢by nemocného s diabetem

Ukazatel Pozadovana hodnota

HbA ¢ (mmol/mol)= < 45 (=< 60)
Glykémie v Zilni plazmé nalacno/pfed jidlem ( mmol/l) = 6,0(<7,0)
Hodnoty glykémie v plné kapilami krvi (selfmonitoring)

nalaéno/pied jidlem (mmol/l)  4.0-6,0 (< 8,0)
postprandialni (mmol/1) 5,0-7.5(<9,0)

Krevni tlak (mmHg) < 130/80 (< 140/90)

£T

Inzulinoterapie v intenzivni péci



Association between intensive care unit-acquired dysglycemia and
in-hospital mortality®

Omar Badaws, PharmD: Michael D Waite, MD: Steven A, Fuhrman, MO; llene H. Zuckerman, PharmB, PhD

Itarventions: None.

Table 5. Relative risk of hospital mortality by categories of dysglycemia (n = 98,011)

Glucocorticoid

Unadjusted RR Adjusted® RR Adjusted® RR
Hospital Mortality Hospital Mortality Hospital Mortality
(95% CI) (95% CI) (95% CI)
Maximum average daily glucose, mg/dL
<& 1.45 (0.95-2.24) 140 (0.90-2.18) 0.99 {0.49-2.03)
80-110 LD (Reference] L0 (Refe 1.00 (Reference)
110=150 1.62 (1.50-1.76) 1.13 (1.04-1.58) 1.12 (1.01-1.24)
lﬁ-{h—] falll] 3H) (2043 48 1.43 (1.30-1.58 1.38 (1.22-1.55)
180240 4.71 (4.33-5.12) 1.63 (1.47-1.81) 1.51 {1.33-1.72)
240-300 6.01 (5.43-6.63) 1.76 (1.55-1,99) 1.57 (1.34-1.84)
=300 7.05 (6.23-7.98) 1.89 (1.62-2.19) 176 (1.48-2.15)
Cowest giucose Tevel, mgrdlL
<20 4.85 (3.99-5.858) 167 (1.37-2.03) 1.69 (1.35-2.12)
2040 4.52 (4.14-4.93) 1.53 (1.37-1.70) 1.55 (1.37-1.76)
060 275 (2.58-294) 1.12 (1.04-1.21) 1.10 {1.00-1.20)
Gill-51) 1.62 (1.55-1.649) 1.06 (1.01=1.11) 1.04 {0.98=1.10)
B—110 T.00 (Reference) T.00 (Reference] . 100 {Reference)
=110 136 (1.29-1.44) 150 (1.42-1.59) 1.42 (1.32-1.53)
Glucose variability (quintiles)”
0-20th percentile 1.0 {Reference) 1.00 (Reference) 1.00 {Reference)
20-40th percentile 1.58 (1.46-1.72) 1.27 (1.17-1.38) 1.21 (1.10-1.34)
40-60th percentile 2.11 (1.95-2.27) 1.41 (1.30-1.53) 1.38 (1.25-1.53)
Bl-80th percentile 2.72(253-293) 1.45(1.33-1.59) 1.36 (1.22-1.52)
80=-100th percentile 3.94 (3.67-4.23) 1.61 (1.47-1.78) 1.56 (1.39-1.75)
'l.ll-l-;n.';l ﬁ:'\-ill-.':.llln.r '-r\-lulrllu:- a-\."\:"l: E:n:l:—l: te J'-ln-f -\..\-.:-\-I-ul '\-'.::IIIF'.".!r-I--:I'\-\..i:]:.II :-\.Il-al"llll\.a-l.lll Y o :]I.'|—-h e n!l'"u;hF.Ir'Ir\-\.l.al:l-c L ﬂhll--llp‘.l-\.: vl
e e i . i s B oy B ol e A it
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Design: Retrospective, ohsarvational study.
Setting: elCU Research Institute participating hospitals with an
active tele-1GU program.

Patients: A total of 194,772 patients with length of stay =438 hrs,

Badawi et al.
Crit Care Med 2012; 40:3180-3188



Hyperglycemia—related mortality in critically ill patients varies
with admission diagnosis®

Design: Retrospective cohort study.
Setfting: 173 U.5. medical, surgical, and cardiac intensive care units.
Patlants: 269,040 admisslons; unadjusted mortality rate, 11.2%.

Meqcedes Falcigla, MD; Ron W. Freybern, MS; Peter L Almenofl, MD; David & D"Alessio, MD; Intarvantions: None.

Maria L. Render, MD

Tahle 2. Hyperglycemia is associated with increased mortality for the entire cohort and across all intensive care unit types, levels of severity of illness, and
length of stay
Adjusted Odds Ratio (95% Confidence Interval
Mean Glucose, mg'dl,
— I
Caohort N, i r 111=145 146104 I 230 =30
Tatal 254,040 = (HMD] I 1.21 (1.26=1.36) 1.B2(1.74-1.90 213 2.03-2.25) 2.85 (2.58-3.14)
Diabetes 11,850 = [HHI] 113 (1.02=1.26) 1.50(1,35=1.65]) 158 {1.69-2 08) 2.76 (2.38=3.20)
Mo diabetes 180,084 < (W0 ] I 1.35 (1.30-1.41) 214 (2.04-2 24) 291 2.71-3.11) 4.04 (3.44-4.75)
Intensive care unik
Cardinc 20,359 = (1] 1.68 (1.43-1.97) 227 01.91-2.69) 242 (1.97-298) 3.B5 (2.63-5.62)
Medical 19,501 < (MM 1.40 (1.25-1.57) 1.86 {1.65-2.10) 208 (1.80-2.400 2.391,79=-2,18})
Surgical 71,672 < (W01 106 (0.95-1.16) 1.56 (1 42-1.73) 1.86 {1.63-2.12) 2.02 (2.20-3.89)
Medicalicardiac 6,212 < [HMI1] 1.28 (1.28-1.48] 1.77 (1.64-1.91) 2001 (1.83-221}) 270 (2. 26-3.23)
Mixed BT, M5 = (W01 1.36 (1.27-1.45) 1.96 (1.83-2.10) I 236 (2.16-2 56) 208 [2.55-3.48)
Severity of illness: predicted mortality
(% likelihood of death)
< 2.5% 116319 < [HMI] 1.71 (1.41=2.08) 232 (1.80-2 85) I 285 (2.22-3.65) 310 (1.91=5,00})
2 550 42765 < 0001 I 146 (1.26-1.68)  220(1.80-256) - 238(197-287)  3.5%(257-4.98)
5-10% 4078 <0001 152 (1L37-1.60)  2o0(179-224) | 2500218285  2.72 (2.07-3.56)
10-30% 38214 < (M1 1.42 (1.33-1.52) 1.95 (1.82-2.00) 221 (2.03-2.41) 2.71 (2.30-3.19)
=30% 2HTHA < (WM 105 (0,90-1.12) 1.49 {1.39-1.59) 1.79 {1.65-1.494) 2.89 (2.44-3.43)
Length of stay I
1 day 2,153 <. (HH1] 1.52 (1.02-2.27) 1.56(1.03-2.36) 1.79{1.18-2.71) 4,08 (2.52-6.50)
2 days 51,171 < (W] 1.14 (1.02-1.28) 1.58 {1.39-1.78) 1.87 {1.62-2.16) 2.6T (2.15-3.31)
3 days 64,603 <M1 1.28 (1.16-1.41) 1.65 (1.49-1.83) 1.97 (1.74-2.23) 2.89 (2.32-3.60)
3-6 days BE 121 < (W11 119 (1.11-1.27) 1.73{1.61-1.87) 1.91 (1.74-2.10) 2.33 (1.92-2.83)
= days 52,902 < (W1 1.27 (1.18-1.35) 1.80 (1.68-1.93) 231 (2.11-2.52) 3.09 (2 44-3.92)
“Reference group is the mean glucose category with nmmaﬂyn:em‘iaﬂ—m b

—
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Erinsley and Prelser Crifical Care (20151 19179

DOI 10.1186/513054-015-0908-7 © CRITICAL CARE

RESEARCH Open Access

Time in blood glucose range 70 to
140 mg/dl >80% is strongly associated with
increased survival in non-diabetic critically ill adults

James S Krinsley'” and Jean-Charles Preiser®
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OBSERVATIONAL STUDY

Perioperative Blood Glucose Levels <150 mg/dL are
Associated With Improved 5-Year Survival in Patients

Undergoing On-Pump Cardiac Surgery

A Prospective, Observational Cohort Study

Abstract: Hyperghoemia i= consmon duning and afier Coponary
Aatery Bypass Gt Sorgery (CABGE) and kas beon showni o be
psencisied with poor climscal ouicomes, In this sudy, we hypothesized
that a mesierare permoperative micen hlood glugose Ievel of < | Miengidl
impronves hngslerm sunvival m canbac airgery palients. 'We conductod
o peospecine. sheervations] cobort study im the hean censer of the
Limversity Medssal Cenber ol CogiBinpen, Cecrmiany. Pahicils usedis-
poing oerpEmp carciac sargery were enmolbad in s myvestigation. Aller
evabuaring perinperative hood glocose bevels, paients wene classifiod
il 2 g Pased os mean glucoss levely Glugonsg = 1 Miengdl. aexd
Celucose < 1 ¥0mg/dl. Patienls were followed up for 5 wears, and
martality within this penid was reconded as the primary cotooene
madaicter, Secondary ouleons pareEnaers included the kngth of
ICL) stay, the use of moiropic agems, the length of hopitsl sy, amd
the m-bospita] mosakny. A ool of 4335 consscuive patiets who
undleraent cardiac rgery wilh cardiopuloonary bypass wene enredlod
mn ithis imvestigaison. A Kaplan - Meier survival analysis of the Savear
moftalay fisk revealad & Bugher mortabdy fsk amoig pabcets with
glucese lovels 18l (F = 000H3, Kig-ank o) Afler adjust-
ment for confoummders in 8 malinvrste Cox regression moded, the
asneaion  beracen  glugess = 150mgdl.  and "'- car  monalicy
remained  zigmificanl (hammd mtio. 200 98% CL 130-33%
PodpiHi2 i This ssocisiion was cormshomted by propensiy soore

Ashham Mansur, MD, Aron Frederik Popov, MD, Ameen Abu Hanna, PhD, Ingo Beremann, MD,
Ivo Florian Brandes, MD, Tim Beissbarth, PhD, Martin Bauer, PhD, and José Hinz, PhD

kvl < DM dl (M =00339) Seenilarly, i-lapaial moetaliy was
spgnalicamly hegher wn pabicnts wigh glucose > 1 50nmigdLl sompancd
with patients with glecose <1500mgidl. Moreover, patienis in the
g "-'_"I"\Ill!'l].; dl HrHip PegRiied "l};llllll.'Jl'l:I!«' higher doses aff
the imotropic. agom Dobutamme imp'd compared with patients in
Ehe e < | “:llﬂ:l: dl group (2162 &00F amd BOUS £ SIL T, respect-
welyl F=0001H ) Maigovers, palseats in the Clisooss =1 Sheag/dL
grup showed o sgnificamaly lomger hospatal stay comgared with
patiemis im ihe Glooose < 150mgidl group (285423 and 24209,
respectinely; F= 00197 We conclede thal penoperative blosd gh-
coar levels < 150 mg/dL are associated with improved S-year survival in
pabticils . underpmag candag surpery. More exlics g waranigd
explamn this eflect

iNeclicime O35 e 2035

Abbreviations APACHE Il = Acuie Physiolopy and - Chronic
Heahly Evaluaiion Score, BMI = body mosc imdex, CARGS =
coromary arlery bypess prall surgerys U1 = candiac index, CV° =
central vemoens. pressure. BECMO = expmoorporeal membione
coypenation, HE = hean rute, IABF = iniea-aonac balloon pamp,
1€ = intensve cane undl, MAF = mean aferial pressare. PAFP =
mean palmonary arery pressure, PCWE = palmosary capillary

wedge proare. PYRL = pulmenary sascular sesctance s,
SAPS 1l = Simgplified Adute Piosiclogy. Soore. SVRI = systomes
wascular resestane ey,

,.L'L" matching. m whieh Baplan- Moo asviiva analys demonsdrated
sigrilicant mprovement im the S-year sarvival of patienis with glicose
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Table 2. ICU Glucose Control (From the Beginning of Operation to the End of ICU Stay)

Hondiabetic Subjects Diabetic Subjects
FERI Group POAT Group FERI| Group POST Group
Mo of patients a59 ] 4] 285 330
dwerage blood glucose, mmodL
Wihole perind 69+ 1.0 71 =08"
Intracperative pericd 77219 B3= 14"
Time in TQC target range (d.4=56.1 mmoll), % BT T3, FEREE. M3z g = 115
Time in GC range (4.4-8.3 mmoiL), % g2.5= 111" 7.7 = 12.5 8.8 = 146" 65.2 = 13.9
Time above target range (8.3 mmaolil), % 12.5 = 10.2 129 = 11.8° 211 £ 1586 261 = 13.8°
Time below target range (<4.4 mmall), % 50x81 6.4 = 5.6% 10,1 = 5.7° BT =509

Moderate hypoghoemia (2.2=3.2 mmoll), no. of measurementsy 26740 766 (0.7) 41945 100400.9° 241755530180 Z6RMT 755 (1.5
all measurerments), %

Severe hypoghycemia << 2.2 mmol {no. of measurementsfall 205440 Te6 (0.1) 33425 100 {01} 24M5 553 {0.2) 28MT 755 {0-2)
measunements), 5%

Table 4. Perioperative Morbidity and Mortality: Nondiabetic and Diabetic Subjects
HNondiabetic Subjects Diabetic Subjects
N
PERI Group /Pﬂﬂb\uup AD or RR{95% CI) PERI Group POST Group ADor RR(95% CI)
Ho. of patients -1 a10 a1 265 338 74
Perioperative mortality, 19{2.2) 33(3.6) 060 (03510 1.05) 18(8.8) 15 (4.4) 1.54 (0.79-2.99)
e of patients (%)
Perioperative moriidity, 185 (21.3) 307 (33.7F 063054t 074) 78(294) 119(35.1) 0.84 (0.65-1.06)
no of patients (%)
Complications, ro. of events (%)
Cardiovascular 109 (12.5) 193 (21.2F 059 (04810073 260(9.8) 64 (189" 0.52 (0.34-0.80)
Resplratory 26 (6.4) 69 (7.8) Q8% (0601119 1660 251(7.4) 0.82 (0.45-1.500
Renal 24 (6.2) 92 (101" 061 (04510085 340128 304{11.5) 112 0.72-1.72)
Gastraintestinal 22 (2.5 46 (5.1 05000 30w 0.83) 11(4.2) 2015.9) 0,70 (0.34-1.44)
MNeuwralogical 2 10.9) 60 (661" 014 (007 to 0.29) 22 (8.3) 22 16.5) 1.28 (0.72-2.26)
Infectious 24 [2.7) B0 (B.6) 042 (026 o 06T) 12(4.5) 2918.6) 0.53 (0.28-1.02)
Dhata are expressed a5 méans = 50 of absolute nunﬁMLﬁh: percentage. The différence bebween the groups wis expdessed as absolute difference (A0
for numencal data or relative msk (RE} foe categoncal data, boath wath 95% CL The AD and BR vabues ané unadjusted “B. 05, BP0 TR D01
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ORIGINAL RESEARCH

Trends in Glycemic Control Over a 2-Year Period in 126 US Hospitals

Sophie Bersouws, MO, MPH"-, Curtiss B, Cogol, MO, Gall L. Kongable, RN, MSHN, FNFP®. Jianfen Shu, M3"

Dvasion of Comemundy infermal Medicine Mo G, Scothsdlve. Anons; “Daesions of Sndocnnodogy and Prsentive, Occupations! and
Asrcipace Medicre, Moo Ginic, Scolisolake Arcone; “Deparirment of MNeprosorgeny and Depardmessd of Newrology,  Urneersily of  Vingrea
Chanoltessis, Vimpng, <Departmeant of Statistcs, University of Virgrne, Chariofiesalls, Vimgna

OBJECTIVE: Report data on glucose control from 126 U.S. hospitals (Jan -Dec 2009 )

RESULTS: The mean BG was 166 mg/dL

The prevalence of hyperglycemia (>180 mg/dL) was 28%

frinin
i Erurie
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Original Article

BENCHMARKING GLYCEMIC CONTROL IN U.S. HOSPITALS

Sophic Bersoux, MD, MPH'; Curtiss B, Cook, MD?; Gail L. Kongable, RN, MSN, FNP?;
Jianfen Sha, PhDY; Denise R. Zito, BS, MT {ASCPY

OBJECTIVE: Report data on glucose control from 635 U.S. hospitals (Jan -Dec 2012 )

RESULTS: In total, 12,178,002 POC-BG measurements from 575,084 ICU patients were analyzed.

The mean BG was 170 mg/dL
The prevalence of hyperglycemia (>180 mg/dL) was 28.2%

The prevalence of hypoglycemia (<70 mg/dL) was 5.6%

The patient-day-weighted mean glucose and prevalence of hypoglycemia were highest in the smallest hospitals,
in rural hospitals, and in hospitals located in the Northeast (all P<.01).

Bersoux et al. Endocr Pract. 2014;20:876-883
—
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Figure 2. Data on Bleed Glucose Lovel, According to Treatment Group.
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Figure 1. The mean morning blood glucose level.




van den Berghe 2001 - 40%, 33 [17 - 56] IU/day
1 | 99%, 71 [48 - 100] IWday |
van den Berghe 2006 - 70%, 10 [0 - 38] IU/day
4 | 98%, 59 [37 - 68] IU/day |
Arabi 2008 | [ TP
1 [ 99%, 71 + 50 IUiday |

de la Rosa 2008 - 47%, 13 + 33 Uiday

1 | 97%, 52 + 53 IUiday |

Brunkhorst 2008 -
1 [[88%, 3220 - 50] [Uiday ]
Finfer 2009 - 67%, 17 + 29 IU/day
1 | 97%, 50 + 38 IU/day |
Preiser 2009 - 66%, 0.3 [0 - 1.3] IWhour
normoglycemia
3 4 5 6l F 8 9

Blood Glucose Level (mmol/l)

Fig. 1 Blood glucose levels, percentage of patients treated with insulin and insulin dose
(mean * standard deviation or median [interquartile range] in the control or conventional
aroup (filled bars) and tight glycemic control group (open bars) of seven randomized
controlled trials

Schultz MJ et al. Intensive Care Med. 2010; 36(1): 173-4.
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SOUHRN

1. Koncept kontroly glykémie je spravny, ale v sou¢asné dobé
ho nedokazeme bezpecné realizovat,

2. ani nezname optimalni hladiny glykémie pro jednotlivé
skupiny pacientd.

3. Ale neexistuje zadny dlivod tolerovat hladiny nad 8.3 mmo/I.

4. Kontinualni méreni glykémie je nepochybné nutnosti.
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Space GlucoseControl system for blood
glucose control in intensive care patients -
a European multicentre observational study

Jan Blaha'", Barbara Barteczku-Graje:'.{:". Pawel Berezowicz®, Jiri Charvat®, Jiri -Ehw:njkas. Teodoro Grau®,
Jonathan Holmgren®, Ulrich Jaschinski®, Petr Kopecky', Jan Manak®, Mette Moehl'®, Jonathan Paddle’,
Marcello Pasculli’™, Johan Petersson’, Sirak Petros'™, Danilo Radrizzani’™, Vinodkumar Singh'® and Joel Starkopf'”

HYPOGLYKEMIE <2.2 mmott 0.01%

Table 2 Blood glucose control characteristics (508 patients) : RIZIKO HYPOGLYKEMIE 1%
Blood glucose level at entry [mmoll '] 8.3 (68-12.3) o 2.2-4.3 mmol/l
Time to reach target range [hours] 45 (23-83) :
Mean insulin infusion rate [U/h) 33 (23-50)
Whale study period
Mean blood gl s 6.9 (6.6-7.7)

severe hypoglycaemia <2.2 mmoll 4 (0.8)/4 (001

mber of patients/number of episodes]

Hypoglycaemia 2.2-4.3 mmoll™ 0.2 ([0-1.4)
[ of time]
Target range [% of time] 830 (68.7-93.1)

Hyperglycaemia >8.3 mmoll™" [% of time]  14.7 (6.1-29.5)

D_ata are presented a; medi;r; [Iﬂm ;::r num ber (98}

A Blaha J; et al. BMC Anesthesiol. 2016. 16(1):8
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