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O KaKuUX MOHax MAET peyb?

e HoHBbI, KOTOpBIE YACTO OCTAKIHMeCcs 6€e3 BHUMaHUS] Bpa4ya, B TEHU
nepTypOali reMoCcTasa, HO 3HaYMMO BJIMAOLIME HA TeYeHue
KPUTUYECKHUX COCTOSAHUMH.

e /3MeHSAT OpraHHy QYHKIHIO U y4aCTBYIOT B CUTHAJIJIUHTE.

e AKTHBHO y4acCTBYIOT B peHOMeHe penepdy3un Ha pOoHe

KPUTHYECKHUX COCTOSIHUH, 1110Ka, CeIcuca.

e Xapakrtepusyrwrtcsa U-00pa3HOU KPUBOM «KOHILEHTPALUA —
HeXeJlaTeJibHbIE 3P PEeKThI».

e «MexaHnyeckasi», 6e3yMHast KOPPEKIHs MOXET ObITh OITACHOM!
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Ne 1. Kucnopop

Association Between Arterial Hyperoxia Research . . Open Access|

d Out in Subsets of Critical Il . Association between administered oxygen, arterial partial oxygen
an u COrr_‘e in _u sets or Lri 'Ca_ ness. pressure and mortality in mechanically ventilated intensive care
A Systematic Review, Meta-Analysis, and unit patients Critical Care 2008, 12:R156

Meta-Regression of Cohort Studies*

Hendrik J. E. Helmerhorst, MD" Marie-José Roos-Blom, MSc*; David J. van Westerloo, MD, PhD’;

Evert de Jonge, MD, PhD Crit Care Med 201 5; 43:

Evert de Jonge!, Linda Peelen23, Peter J Keijzers4, Hans Joore4, Dylan de Lange#, Peter HJ van der
Voort3, Robert J Bosman®, Ruud AL de Waalé, Ronald Wesselink? and Nicolette F de Keizer2

- - - -
Hyperoxia Normoxia Odds Ratio Odds Ratio

Association Between Arterial Hyperoxia
Bellomo 2011 754 1285 811 1918 BE% 1.57 [1.38, 1.81 - II ] - - d ]
Helmerhorst 2014 a3 144 2484 4696 6.6% 1.21[0.87, 1.69] ™
BT ETERE S += Following Resuscitation From Cardiac Arrest
Kilgannon 2010 732 1156 532 11N BA% 2,07 [1.78, 249: - ] L]

W s 6 54 26% 085097199 . .

i iiE BmE and In-Hospital Mortality s s 2 2010—vo 503, v0.21

o008 A = 787,88 = 0007y = 6%
ot 2= 3.23 (P = 0.001)

24.2 Traumatic brain Injun Reference P . .
Asher 2013 ' yw, 132 10 14 15% 0.21[0.06, 0.70] Controversies in cardiovascular medicine accepted 26 February 2013
Brooner 2012 W el T e ';ﬂ:l 10,179 - JAMA. 1950;144:373-375 European Heart Journal
Davis 2009 129 338 471 081 % 2.06[1.62, 2.62]

20 1 56 05 a7 ) = - Lancet. 1964,2(7364):825-832 o H .
e po A A et . Xygen thera In acute coronary s nd rome: are
Bwoo . @@ v om oem miew S B o 186521 40407 Y8 PY Y sy :

Total events 805 an 3 1 4(00. - . .
the benefits worth the risk?
Test for overall effect: Z = 0, P =0.32)
T e w me e rstiose2ss . J Appl Physfol. 2007;102(5):2040-2045 Mony Shuvy'*, Dan Atar?3, Philippe Gabriel Steg*, Sigrun Halvorsen?, Sanjit Jolly®,
5 B "™ AT den  aniasten - Am J Physiol. 2005,288(3):H1057-H1062 Salim Yusuf5, and Chaim Lotan’
1283
v J Am Coll Cardiol. 1996;27(2):353-357 %
2 1.4 Subarachnold hemorhage Am J Physiol Heart Circ Physiol. 2002,282(6):H2414-2421 ©
Leon20ts (;q o4 22 188 22% 0.78(0.30, 2.02) — Chest. 2001,120(2) 467-473 g g -
bt RS-+ vt A g Heart. 2010,96(7):533-538 kel P i
Total aver 8 161 ‘a P
feteroguniy: Teu Chi*=5.07, df = 1 (P =0.02) * = B0% 8 okt
Test for overall effect: Z = 0.73 (P = 0.47) P X 4
2151 Clin Med. 2002;2(5)449-451 o e @
ntracerbral hamorrhage & S "
145 240 268 498 6.9% 132 [0.96, 1.80] - BMJ. 2010;341:c5462 © é s
B w siose e g Stroke. 2003;34(2):571-574 @ pa
Hetorogone ot st Stroke. 1999;30(10):2033 — 2037 < -
Test for overall effect: Z 72 (P =0.09) NCTOO‘H 47263 - .
St e 27 s o v poss 1301 i Resuscitation. 2006:69(2);199-206 o ) =
s % C " 12188 16452 BA% 1.14[0.94, 1.39) * JAMA. 2010;303(21):2165-2171
Tews e 2 Circulation. 2011,123(23):2717-2722
Test for averall effect Z = 1.30 (P = 0.18) Critical Care. 2011;15(2):R90
Total (85% CI) 17677 31712 100.0% 1.38[1.18, 1.63) + g H‘
Total events 5 6911 T T T
S 7084, JT =17 (F < 0.00001); F = 7o% 1 10 so perior descending coronary artery; LV, left ventricular.
Testhr cvralalct 2398 P <O000T) @ e 070y P rs Hyperaia. Favors Normosia ublished, clinicaltrials.gov Identifier: NCTO0414726). 0 10 20 30 40
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Kucnopop

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 Girardis, MD; Stefano Busani, MD; Elisa Damiani, MD; Abele Donati, MD; Laura Rinaldi, MD; Andrea Marudi, MD;
Andrea Morelli, MD; Massimo Antonelli, MD; Mervyn Singer, MD, FRCA

e ['pynmna «tpagunruoHHou Tepanuu Pa0, 102 (88-116) MM pT. CT.
e ['pynmna «koHcepBaTUBHOM Tepanuu Pa0, 87 (79-97) MM pT. CT.

e B rpynne KoHCepBaTHUBHOU Tepaluu Obljia HUXKeE JIETaJIbHOCTb
peke peruCTpUpPOBAIMCh SMU30/1bI IIOKA, TEYEHOYHOH
HEeJIOCTAaTOYHOCTH U OAKTEPUEMUMU...



Kucnopop

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 Girardis, MD; Stefano Busani, MD; Elisa Damiani, MD; Abele Donati, MD; Laura Rinaldi, MD; Andrea Marudi, MD;
Andrea Morelli, MD; Massimo Antonelli, MD; Mervyn Singer, MD, FRCA

Oxygen Therapy, No. (%)
Conservative Conventional Absolute Risk Reduction

(n =216) (n =218) (95% Cl) PValue
Primary outcome
ICU mortality 25 (11.6) 44 (20.2) 0.086 (0.017-0.150) .01
Secondary outcomes
Shock 8 (3.7) 23 (10.6) 0.068 (0.020-0.120) .006
Liver failure 4 (1.9) 14 (6.4) 0.046 (0.008-0.088) .02

Bacteremia 11 (5.1) 22 (10.1) 0.050 (0.000-0.090) .049



Kucnopop

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 Girardis, MD; Stefano Busani, MD; Elisa Damiani, MD; Abele Donati, MD; Laura Rinaldi, MD; Andrea Marudi, MD;
Andrea Morelli, MD; Massimo Antonelli, MD; Mervyn Singer, MD, FRCA

100

0. (%)
o0 ionventional  Absolute Risk Reduction
icl Conservative oxygen therapy h = 218) (95% C|) PValue
g 601
5 comentena e fersey 4 (20.2) 0.086 (0.017-0.150) .01
207 13 (10.6) 0.068 (0.020-0.120) .006
o T | | | 6.2 0.046 (0.008-0.088) 02
0 10 20 30 40 50 60

Days After Randomization 2 (10.1) 0.050 (0.000-0.090) .049



KI/ICIIOpO,EI,Z MeXaHn3Mbl TOKCUYHOCTHU

Should Oxygen Therapy Be Tightly Regulated to Minimize

Hyperoxia in Critically 11l Patients?

Richard H Kallet MSc RRT FAARC Richard D Branson MSc RRT FAARC

1
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Length of stay (d)

Fig. 5. Kaplan-Meier survival curve illustrating reduced survival
in subjects with traumatic brain injury exposed to arterial hy-
peroxia. Similar Kaplan-Meier curves have been demonstrated
when patients suffering ischemic stroke and post-cardiac arrest
also were exposed to arterial hyperoxia. From Reference 63,
with permission.
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KI/ICIIOpO,EI,Z MeXaHn3Mbl TOKCUYHOCTHU

Should Oxygen Therapy Be Tightly Regulated to Minimize
Hyperoxia in Critically 11l Patients?

Richard H Kallet MSc RRT FAARC Richard D Branson MSc RRT FAARC

1 @
.o @ «:-— .. I OcCoGEHHO
08 1 Normoxia +0:0:f — :0:0- pKa=4.8 H:0:0-
= T T E e i
2 (0,) (0,7) : (HO,) HeKeJ1aTeJIbHO
g 0.6 Molecular Superoxide @ Perhydroxyl
o i . Oxygen Anion Radical Radical
g S _ coyeTaHue
®© 04 Hyperoxia i (inactive state)
g Activated NF-kB enters nucle}us and binds
3 losimulat produton and roass of  RNA relesse I'UIl ep OKCHUHM U

0.2 prinflammatory and pro-coagulant
mediators through mRNA

BCHTHJ/IATOP-

0 P <.001
0 5 10 15 20 25 30 4
Length of stay (d) N I/IH,ZLYHI/IpOBaHHOI‘O
. . . . . . Release of chemoattractant and b
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in subjects with traumatic brain injury exposed to arterial hy- e e e e X HOBpemﬂeH Us
peroxia. Similar Kaplan-Meier curves have been demonstrated release of reactive oxygen species |

when patients suffering ischemic stroke and post-cardiac arrest ?
also were exposed to arterial hyperoxia. From Reference 63, {) JIeI‘KI/IX_

with permission.



Kucnopop

Too Much Oxygen: Hyperoxia and Oxygen
Management in Mechanically Ventilated

Patients

Sonal R. Pannu, MD, MSc!

Hyperoxia Normoxia

Bellomo 2001 754 1285 911 1919 0.0%
Helmerhorst 2014 83 144 2484 4696 23.6%
Ihle 2013 Y f 18 60 189 9.5%
Janz 2012 31 46 62 123 14.2%
Kilgannon 2010 732 1156 532 1171 27.5%
Kilgannon 2011 960 1525 1293 2574 0.0%
Lee 2014 14 53 16 54 11.7%
Nelskyla 2013 29 49 46 70 13.4%
Total (95% CI) 1466 6303 100.0%
Total events 896 3200

Heterogeneity: Tau? = 0.13; Chi? = 16.56, df = 5 (P = 0.005); I = 70%
Test for overall effect: Z= 1.68 (P = 0.09)

Odds Ratio
Random, 3%
1.57 [1.36, 1.81]
1.21 [0.87, 1.69]
1.37 [0.51, 3.70]
2.03 [1.00, 4.14)
2.07 [1.76, 2.45)
1.68 [1.48, 1.92]
0.85[0.37, 1.98]
0.76 [0.36, 1.61]

1.38 [0.95, 2.01]

Odds Ratio

1 ) ' '
Ll L)

02 05 1 2 5
Favors hyperoxia Favors normoxia




Kncnopopa: Koraa rmunepoKkcma AencTBUTeNIbHO BpeaHa?

Penepdy3noHHbBIA GEHOMEH:

MHOApPKT MUOKAP/a, UHCYJIbT,
OCTaHOBKa KpOBOOOpallieHus],

penepdy3uss KOHEYHOCTEM.
urenbHasa UBJI.

XOBJI c noBBIlIIEHUEM

KOHILleHTpaluy OKapboHaTa.

XpOoHHYecKad rMIIOKCeMUA
JAPYTrOMr 3TUOJIOTHH.

[IprieM 6JieOMHUIIMHA
(brnbpo3MpoOBaHUE JIETKUX).

HoBopox/aeHHEbIE...

Afferent carotid-sinus—nerve fiber
action potential frequency

Hypoxia
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Kncnopop: 4To C runepoKcuen npm aHecteanm?

F'mnepokcus:

e MOXET MOBpeXAaTh Jerkue (6osiee 17 4acoB) U BbI3bIBaTh PE30POIIMOHHBIE
aTeJIEKTa3bl.

e Ho! YckopseT 3akuBJieHMEe paH, CHAXKAET 4aCTOTY MOCJAeolepaniOHHOM
TOIIHOTHI U PBOTHI.

I'mnokcui:

e MorkeT NpOBOLIMPOBATH NOCJE0NEPALMOHHBIN AeJUPUH (40 65% nanueHTOB C
TAIIOKCUEN ), KOTOPbIU pa3peliaeTcs N0oCle KOPPEKIIMH OKCUTEHALIHH.

e [lpenaTcTByeT 3a>KMBJIEHUIO paH, aKTUBHOCTb HEUTPOPUJIOB 3aBUCUT OT Pal,
B pu3no0IOrnyecKkux }uaKocTax! [lokazano nosoxurtesnbHoe BiausgHue O, Ha
4acTOTy UHPEKIUU pPaH.

e Hapyuwenuda Ha KT u Taxukapaud. AtesieKTasupoBaHue U
nocyeonepanoHHbii OUM. HouHble aniM304bl TUTIOKCEMUU!



[MTpobnema runepokcuun B onepauMoHHOMN...

I'inepoKcusa U KUCJI0POAOTEPANIUA:

YMeHblIaeT 4acTOTYy 11/0 TOIIHOTHI U PBOTHL. ohersn e @-[Eg=E]

_______________________

o > | b
CHM>KaeT pUCK HHTECTUHAJIbHOU HUIIeMUHU. (7) |

CHM>XaeT 4acTOTy paHeBOW UHPeKLUH. (?)

Akca O, Sessler DI: Minerva Anestesiol 2002, 68:166-70.
Greif R et al. Anesthesiology 1999, 91:1246-52.

Goll V et al. Anesth Analg 2001, 92:112-7.

Hovaguimian F et al. Anesthesiology 2013, 119:303-16.

F'Mnepokcusa B nepuonepanoHHOM nepuoje:
e YBeJIMUUBAET PUCK PE30POLUOHHBIX |
aTeJIeKTa30B! .

e BpI3bIBaeT OKCUAATUBHBIN CTPECC,
MOBpEXAEHHE SHAO0TENNA U SNUTENNS, IPUTOK
BOCHIAJIUTEJIbHBIX KJIETOK B JIETKHE.

e [Ipu ocnoxxHenusx (C/JIP, OUM, OHMK) 2 OO

\ — o /
G @B G °y
. Transeription factors 4/ =3

. 0@ J
| \ VIL‘\l |H;11 \ & -
BJIMSIET Ha MCXOAbI! | QC\J \éw
! Wy’ |
Bhandari V, Elias JA: Free Radic Biol Med 2006, 41:4-18.de B @ <

Graaff, et al. Intensive Care Med 2011, 37:46-51.

Fig. 1 (See




Ne 2. Kanbuun

Assessment and clinical course of hypocalcemia
IN Critical i||nESS Critical Care 2013, 17:R106 ©CRITICALCARE

Tom Steele’, Ruwanthi Kolamunnage-Dona®, Colin Downey®, Cheng-Hock Toh®* and Ingeborg Welters'”

Table 4 Multivariate logistic regression analysis for e (OOBIYHO rMNOKaAJbIUEMUS
biochemical abnormalities with hypocalcemia.

HOPMaJIN3YyETCA 34

Explanatory variable OR (95% Cl) P value .

APACHE I 0 (098-1.02) 072 HECKOJIbKO HEH.

Sepsis (first 3 days) 3 (0.76-1.38) 0.87

Sodium 0.96 (0.94- 099) 0.002 e Hecmoco6HOCTb K

Phosphate 0 (1.00-1.69) 0052 HOpMaJIU3allvH IJI0X0H1
Magnesium 0.37 (0.17-0.81) 0.013 o

Lactate 1 (1.03-1.20) 0,007 IIPOHOCTHYECKHH IIPHU3HAK.
Albumin 0.93 (0.91-0.94) <0.001

e 3aMelleHHe KaJblHs He

YMEHbIIAET JIETaJIbHOCTD!



Kanbummn

Ionized calcium concentration and outcome in critical illness*

Moritoki Egi, MD; Inbyung Kim, PhD; Alistair Nichol, PhD; Edward Stachowski, MD; Craig J. French, MB;
Graeme K. Hart, MD; Colin Hegarty, BSc; Michael Bailey, PhD; Rinaldo Bellomo, MD

L1 Hospital mortality
B |CU mortality

40%

35%

30% A

25% - % *

20% A

15% -

10% -

5% A

0%

RangeafiCa <0.9 0.9-1.0 1.0-1.1 1.1-1.2 1.2-1.3 >1.3

(mmolL) (Reference)
Number of
patients 142 638 2007 2698 970 237

Crit Care Med 2011; 39:314-321

B mupokoM guamnasoHe
3HAaYEHUM KOHILeHTpal U
MOHU3WPOBAHHOTO KaJbIUA
He ITOKa3bIBaeT TECHOM

CBA3M C JIETAJILHOCTBIO B
OUT.

TosbKO 3KCTpeMasibHbIE

KOHIleHTpanuu!



Kanbuun: nonnHenponatna n mmonaTms

Is plasma calcium concentration implicated in the
development of critical illness polyneuropathy

and myopathy? ciitical Care 2011, 15:R247 @ CRITICAL CARE

Dimitri Anastasopoulos'#’, Antonios Kefaliakos' and Argyris Michalopoulos®

>

B CouemaHue
cenmuyeckozo WokKd ¢
Ko./1e6aHUAMU
KOHYeHmpayuu
Ka/byus sie/151emcsl
. 3HAYUMbBIM HAKMOpOM
R L pucka
noJIiuHelpomuonamuu
KpumuuecKux
COCMOSIHUL.

-

o

o
|

SOFA =9 without CIPNM All patients

B CIPNM

Number of cases

. 2+ . 2+
Hypocalcemia Normal plasma Ca Hypocalcemia Normal plasma Ca



EJ'IOI-(aTOpr Ka/ibuneBbiIX KaHa10B U Cerncuc...

Prior Use of Calcium Channel Blockers Is Associated
With Decreased Mortality in Critically lll Patients With

Sepsis: A Prospective Observational Study ucxoooas npu cencuce Ha diOHe
Crit Care Med 2017; 45:454-463

«...MexaHu3m yayvyuieHus

Maryse A. Wiewel, MD"% Lonneke A. van Vught, MD"? Brendon P. Scicluna, PhD"%

Arie J. Hoogendijk, PhD"% Jos F. Frencken, MD®"; Aeilko H. Zwinderman, PhD? ucxoaHogo npueMa BKK He
Janneke Horn, MD, PhD* Olaf L. Cremer, MD, PhD® Marc J. Bonten, MD, PhD7%;

Marcus J. Schultz, MD, PhD?* Tom van der Poll, MD, PhDD**% on behalf of the Molecular ﬂceH'“))

Diagnosis and Risk Stratification of Sepsis (MARS) Consortium

TABLE 2. Outcomes of Sepsis Patients Admitted to the ICU Stratified According to Prior
Use of Calcium Channel Blockers

Unmatched Cohort Propensity-Matched Cohort
CCBs No CCBs CCBs No CCBs
Variables (n=197) (n=863) (n=173) (n=173)
Length of stay ICU, median, days (IQR) 5(2-11) 4(2-9) 0.21 5(©-11) 4(1-9) 023
Organ failure during admission (%6) 175(888) 766(888) 054 154 (89) 161 (873) 1
Shock during admission (%) 72 (36.6) 374 (43.3) 0.10 65 (376) 76(439) 0927
Acute lung injury during admission (%) 66(335) 273(316) 067 58(335) 51(295) 049
Acute kidney injury during admission (%) 105(533) 405(469) 012 90 (52) 80(46.2) 033
Acute myocardial infarction during admission (%) 6(3) 30(35) 093 6(3.5) T(4) 1
Mortality
ICU mortality (%) 23 (11.7) 191 (22.1) 0.001 22 (12.7) 42(243) 001
Hospital mortality (%) 48(244)  284(329) 003 45 (26) 64 (37) 004
30-d mortality (%) 38(193) 2562(292) 0.005 35(202) 57(329) 0009
60-d mortality (%) 53(269) 294(341) 006 47 (272) 64 (37) 0048
90-d mortality (%) b8(294) 326(378) 003 52(30.1)  71(41) 004

CCBs = calcium channel blockers, |QR = interquartile range.



,D,OI'IO!'IHMTe}'IbHOe nocrtynaeHne Kaabuna npun Cerncuce...

Calcium Supplementation During Sepsis
Exacerbates Organ Failure and Mortality via
Calcium/Calmodulin-Dependent Protein Kinase

Kinase Signaling c/jt Care Med 2013: 41:e352-e360



,ﬂ,OI’IO!’IHMTEI’IbHOe nocrtynaeHne Kaabuna npun Cerncuce...

Calcium Supplementation During Sepsis
Exacerbates Organ Failure and Mortality via

Calcium/Calmodulin-Dependent Profein Kinaca % = - | Administrat
Kinase Signaling C . TABLE1.. aracteristics ot Septic Patients According to the Parentera ministration
rit Cal of Calcium

Richard D. Collage, BS'; Gina M. Howell, MD| RSEEI=EIEN None (n = 431) Calcium (n = 95) p
Janet S. Lee, MD? Derek C. Angus, MD, MPH Age (yr) 69.7+09 60.1+16 0.20

Sex (%)

Male 549 55.7 0.89

Race (%0)

Caucasian T4.8 805 0.52
African-American 169 126
Other 83 6.9

Acute Physiology and Chronic 664+13 80.0+38 < 0.001

Health Evaluation Il

Types of ICU (%)

Medical 64.3 64.3 0.64
Cardiothoracic 145 119
Surgical ICU a1 T2
Coronary 8.7 9.5
Meurologic/ Multidisciplinary 6.4 A
Lowest calcium 1.11£0.01 1.00+0.02 < 0.001
Length of ICU stay (d) TO9+0.4 99+12 0.04

Mortality (%) 21.7 35.2 0.007




Ne 3. HKeneso

Sepsis: the critical role of iron

John Bullen®*, Elwyn Griffiths®, Henry Rogers®, Gillon Ward®

Review

“Department of Surgery, Untversity of Miani School of Medicine, P.O Box 016310, Miami, FL 33101, USA
) Microbes and Infection, 2, 2000, 409-415 ;-‘ir'j'f.'f'jrr.{r H{'}Q’J‘r{;} E}j‘K:F.Jff.\'.;'.’f.rJ!a'. C:H_Jf‘_fl !r .|'I. Gt‘.’fﬁ’f:"f _-J—. ‘\Shff'.-'.f,":['f'i{-"r".i}.:{.
© 2000 Editions scientifiques et médicales Elsevier SAS. All rights reserved  “Langton Cottage, Langton Green, Eye, Suffolk IP23 7THL, UK

o Kesie30 KHM3HEHHO HEOOXOAMMO
JIJI1 pocTa MUKPOOPraHM3MOB!

e @aronuTrapHasg aKTUBHOCTb U
AaHTUHUHOQEKIMOHHbIN OTBET
TKaHeH 3aBUCSAT OT CO/lepKaHU S
CBOOOJIHOTO >KeJie3a.




Heneszo: peakuma Haber—Weiss n Fenton

o Fe3*/Fe>*
0,” +H,0, » OH +OH + 0,




Heneso: Tpn KMTa obmeHa...
M Missano Florido. Critical Care 2012, 16 (Suppl 1): P424

A Normal Iron Supply and Storage
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macrophages //\
) Functional iron Q { \

i Heart and Muscle and other
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bound iron g4
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e [Ipy KpUTHUYECKUX
COCTOSIHHUSAX MeTab0JIN3M
»KeJie3a MEHSIeTCS B CTOPOHY
runogeppemMum
(runoceaepemun) —
BO3MO>XHO, KAK KOMIIOHEHT

[IPOTHUBOBOCIAJIUTEJBHOIO
orBeTa (CARS).

e [Ipu cencuce cHUXeHbI KOHIIEHTPAIMA XKeJle3a U TpaHCPEPPUHA,

IIOBBIIIEH YPOBE€HDb (l)eppI/ITI/IHa, 9YTO aCCOLMHUPOBAHO CO CHUKEHHUEM

oueHKHU o SOFA u ynydineHreM Ucxo/ia 3a00J/1eBaHuS.



Low hepcidin conditions:
Iron exported via ferroportin
into extracellular space
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High hepcidin conditions:
Ferroportin degraded, iron
accumulates intracellularly
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Heneso n MMKpobB.I...

TpaHceppuH m1a3aMel B HopMme aullb Ha 30% caTypupoBaH
»KeJIe30M, UYTO rapaHTHUPYeT NPAKTHYECKH IMOJITHOE OTCYTCTBUE
cBoboaHOTO XKeJse3a (Fe3*) B mia3me!

MuKpoopraHu3Mbl 06J1aJa0T Pa3JIMYHbIMH U301LPEHHBIMHU
MeXaHW3MaMHU «J00bIUYn» Kesie3a — pa3H000Opa3Hble CUCTEMBI:

e Konkypupytoiiue cuaepod@opbl, KOHKYPUPYIOIIHUeE 3a 3Ke1e30 C
TpaHcheppuHoM E. coli nnu Salmonella.

o [Ipoyue Boife/eT peLenTopbl TpaHCPEePPHUHA U JIaKTOPpeppHUHA
Haemophilus influenzae v Neisseria meningitidis.

e MmHuorue Bkitoyvas Neisseria spp., Yersinia species, E. coli u Vibrio spp.
MOTYT TaK)Ke YTUJIM3UPOBATh XKeJie30 U3 COeJIMHEHNM reMa
(TpaBMa, pab/j0MH0JIM3, BHYTPEHHEE KPOBOTEUYEHHE.



Heneso

ORIGINAL ARTICLE Bone Marrow Transplantation (2006) 37, 857-864

Iron overload is a major risk factor for severe infection after autologous
stem cell transplantation: a study of 367 myeloma patients

MH Miceli. L Dong, ML Grazziutti, A Fassas, R Thertulien, F Van Rhee. B Barlogie and EJ Anaissie

Myeloma Institute for Research and Therapy, The University of Arkansas for Medical Sciences, Little Rock, Arkansas, USA

e (CBO0OOJHOE XeJie30 NOoAABJISIET OAKTEPULIUAHbIE U
bakTepuOCTaTUYeCKHEe CBOMCTBA IJIa3Mbl, a TaKXKe OTBET

MOHOLIUTOB U HEUTPOPUJIOB.

e CTUMyJUPYET pa3BUTHUA Psiia MUKPOOPTraHU3MOB Y NAllUEHTOB
C UMMYHOJEPUIIUTOM.
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Iron Parameters Determine the Prognosis of
Critically lll Patients* Care Med 2016; 44:1049-1058

Frank Tacke, MD, PhD!; Renwar Nuraldeen, MD'; Alexander Koch, MD!; Klaus Strathmann, MD?:
Gabriele Hutschenreuter, MD?; Christian Trautwein, MD!; Pavel Strnad, MD!?
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Heneso: KoppeKkumna npm aHemmm?
Heming et al. Critical Care 2011, 15:210

WHO
Male Hb <13g/dl
Female Hb <12 g/dl

1. Anemia diagnosis

Iron deficiency & Anemia of
« true » lron .
3 Iron brofile deficiency: Inflammation inflammation
- d p : Ferritin <100 ngl + Tf CEF A Frirritin =300 CEF A Firritin =300
IaENOsIS sat <20% B
g sTfRMog ferritin A or sTfR/log ferritin or
hepcidin hepcidin
| Iron NO iron
. ron , )
3. Treatment options Wil dose discuss ESA
Intravenous or oral surveillance of iron
profile if prolonged anemia

Figure 4. Algorithm for diagnosis and treatment of iron deficiency (propesal not yet supported by dinical trial evidence). E5A:
erythropoiesis-stimulating agents; CRP: C-reactive protein: sTfR: soluble transferrin receptor.



Ne 4. Xnopuabl

M'mnepxysopemus: B HopMme 105
mmMmoJib /i, B NaCl 0,9% — 154 mMoJib /!
«Ileperpyska aJjiekTpojiuramu!»

HeT pe3epBa 111€/104HOCTU —
TUIEePXJI0pPEMHUYECKUN AUTIOLMOHHbIN
anuao3!

KacaeTca u Kpucra/siouaoB 1
KOJIJIOUA0B!

[ToyeyHad Ba30OKOHCTPUKIMA U OCTPOE
IIOBpeXKJAeHUe M0OYEeK — 0COOEeHHO Ha
doHe rUINoBOJIEMUHU (KaK B Cydae C
peHTreH-koHTpactom u HCIIBC!).

YMeHbIIeHYEe BbIPAOOTKH peHUHA U
CMCTeMHas Ba3oAuaTalus!
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Suetrong et al. Critical Care (2016) 20:315

DOI 10.1186/513054-016-1499-7 Crltlcal Care

Hyperchloremia and moderate increase in
serum chloride are associated with acute
kidney injury in severe sepsis and septic
shock patients

D [ 1.2 ' H - ; - D .. - g ~ C ~ 1 g e o 1A/ 1
Bandarn Suetrong <, Chawika Pisitsak' -, John H. Boyd ', James A. Russell” and Keith R. Walley
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Cl-> 100 mmoJib/1:
IIPU LIOKEe TOKCUYEeH!
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Suetrong et al. Critical Care (2016) 20:315
DOl 10.1186/513054-016-1499-7

Critical Care

Hyperchloremia and moderate increase in &
serum chloride are associated with acute

kidney injury in severe sepsis and septic

shock patients

Randarn Shimtrana '« (Choweiles Di('ifc";l/":; nhn H Df'\ur'l. armaoc A DII('('Q”- and Knith B 'n*.."';”ou-'

Van Regenmortel et al. Ann. Intensive Care (2016) 6:91

DOl 10.1186/513613-016-0193-x 0] Annals of Intensive Care

RESEARCH Open Access

CrossMark

Impact of chloride and strong ion
difference on ICU and hospital mortality
in a mixed intensive care population

Niels Van Regenmortel?*®, Walter Verbrugghe', Tim Van den Wyngaert** and Philippe G. Jorens'#

Cl-> 100 mmoJib/1:
IIPU LIOKEe TOKCUYEeH!
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F'unepxsopemusi: B HopMme 105 mmouib /i, B NaCl 0,9%
— 154 mMmouib/n1! «Ileperpyska 3/IeKTPOJIUTaMHu ! »

HeT pesepBa 11e/104HOCTHU — TUINEPXJIOPEMUYECKU
JAAJIIOIMOHHDBIN aliu03!

KacaeTcst M1 KpHCTA/IVIOMA0B U KOJIJIOU/0B!

HapyuieHuve ¢puabTpaLii U OCTPOE MOBPEKAEHUE
IMOYeK — 0C06eHHO Ha GOoHe TUI0BOJIEMUHU (KaK B
cay4yae ¢ peHTreH-koHTpactom 1 HCIIBC!).

YMeHbllleHUEe BbIpaObOTKU PEHWHA U CUCTEMHas
Ba3soJujaTaLus!

JIt0601 aHUOH, JIMLIb ObI He XJIOpUA/! (JIaKTaT, aleTar,
MaJiaT 4 np.). Metabosindeckass Harpy3ka?

DANGER
Chlorine
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Crit Care Med 2015; 43:1938-1944

Association of Hyperchloremia With Hospital
Mortality in Critically lll Septic Patients

Javier A. Neyra, MD'; Fabrizio Canepa-Escaro, MD?; Xilong Li, PhD, MS* John Manllo, MD*;
Beverley Adams-Huet, MS?; Jerry Yee, MD"; Lenar Yessayan, MD, MS*%; for the Acute Kidney Injury in

Critical Illness Study Group

IMOYeK — 0C06eHHO Ha GOoHe TUI0BOJIEMUHU (KaK B
cay4yae ¢ peHTreH-koHTpactom 1 HCIIBC!).

e YMeHbllleHHEe BLIPAOOTKHU pEHHHA U CUCTEMHad z
Ba3oJuaTanusa! ¢

e JltoO60W aHWOH, JIMIIb ObI He XJIOpUJ! (JIaKTaT, aLeTar,
MaJiaT 4 np.). MeTtabosimdyeckas Harpy3ka?
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Crit Care Med 2015; 43:1938-1944

Association of Hyperchloremia With Hospital
Mortality in Critically lll Septic Patients

Javier A. Neyra, MD'; Fabrizio Canepa-Escaro, MD? Xilong Li, PhD, MS?; John Manllo, MD*
Beverley Adams-Huet, MS*; Jerry Yee, MD"; Lenar Yessayan, MD, MS*% for the Acute Kidney Injury in
Critical Illness Study Group
Conclusions: In critically ill septic patients manifesting hyperchlo-
remia (Cl = 110 mEg/L) on ICU admission, higher Cl levels and
within-subject worsening hyperchloremia at 72 hours of ICU stay
were assoclated with all-cause hospital mortality. These asso-
clations were independent of base deficit, cumulative fluid bal-

ance, acute kidney injury, and other critical illness parameters.
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