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Bemelegités

* 44 ¢ves no, kronikus betegseg miatti kezelés
* Rossz kozérzet miatt korhazi felvétel (1. nap)

¢ Lab()r()k: Na 125 mmol/I
K 4.4 mmol/l

* Kezelés (3. nap, reggel 7:00):

Ri-Lac 500 ml
Salsol + 10% NaCl | 500 ml

* 11:00 - hypoglikeémia



Bemelegités

e 11:00-18:00:
Isodex (5% dextrdz) 2000 ml
40% glukoz 40 ml
Mannitol 200 ml
Emetron 2a
* 4. napreggel
Na 101 mmol/l
K 2.5 mmol/l

M1 tortént?




Elettan




Az adossag. ..

+ DO,=(SV-P) - (Hb-1.39-Sa0,+0.003-Pa0,) ~ 1000ml/p (Sa0,=100%)
—— e — _
CO CaO,
¢+ VO, =CO * (Ca0, - Cv0O,) ~ 250 ml/p (Scv0,~70-75%)




Az adossag. ..

+ DO,=(SV-P) - (Hb-1.39-Sa0,+0.003-Pa0,) ~ 1000ml/p (Sa0,=100%)
—— e — _
CO CaO,
¢+ VO, =CO * (Ca0, - CvO,) ~ 250 ml/p (Scv0,~70-75%)

* A hypovolémias, vérzd beteg:
vo, T
. Sokk=vospO, PO & & 2




* Hypovolaemia
* Veérzés, aneamia

* Hyxpoxaemia

DO,

Az oxigenadossag

* Fajdalom
* Stressz
* Tachypnoe

€ vo,

Sokk




A sokktalanitas celja

* Hypovolaemia * Fajdalom
* Veérzés, aneamia * Stressz
* Hyxpoxaemia * Tachypnoe
3 DO, < £ vo,
\ 4

fDO2 > Vv VO,




Milyen folyadekot adjunk?




Folyadékterek €s infuzios oldatok
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Bemelegites - valasz

* 11:00-18:00:
Isodex (5% dextrdz) 2000 ml
40% glukoz 40 ml
Mannitol 200 ml
Emetron 2a
* 4. nap reggel
Na 101 mmol/l
K 2.5 mmol/l

Vizmergezes




Fobb szempontok —2012-1g...

* Folyadekeloszlas:
* Viz (5%D) az OVT-ben oszlik el (1/8)
* Na+ az e.c. térben (1/4)
* Kolloid az 1.v térben (1/1)

* Tehat:

* 1 L vérvesztést...

* ...4 L 1zotonias sooldattal, vagy...
* ...1 L kolloiddal po6tolhatunk.



Table 2. Fluids Administered and Physiological Effects of Treatment.*
Variable Albumin Group Saline Group P Valuej
No. of Patients Value No. of Patients Value
Study fluid (ml)
Dayl | 3410 118394973 6 3418 15653415361 <0 ﬂ_ﬂJl
Day 2 3059 602.7+892.7 3068 954.0+1434.4 <0.001
Day3 2210 268.0£554.5 2202 348.34753.5 0.03
Day4 1686 192.3+427.0 1664 228.64642.6 0.57
Neonstudy fluid (ml)
Dayl 3392 1459.4+1183.2 3405 1505.6£1254.3 0.30
Day2 3051 2615.9£1372.5 3057 2707.3£1435.7 0.009
Day3 2199 2613.5£1346.5 2191 2660.9£1319.3 0.15
Day 4 1680 2681.5+1228.7 1656 2707.7+1255.4 0.36
Packed red cells (ml)
Dayl 3411 97.8+360.7 3415 71.7+296.8 <0.001
Day 2 3066 106.5+321.4 3074 61.1+235.2 <0.001
Day 3 2217 59.8+225.5 2210 49.5+190.8 0.30
Day 4 1692 43.6£167.5 1668 46.0£189.0 0.77
Net pesitive fluid balance (ml)
Dayl 3363 1543.6+1619.7 3382 1990.5+2061.7 =0.001
Day 2 3044 1015.3+1826.9 3052 1505.1£2215.9 <0.001
Day3 2190 422.1£1633.3 2182 533.0£1732.3 0.007
Day 4 1671 137.2+1491.0 1649 155.7+1650.6 0.70
Mean arterial pressure (mm Hg)
Day1 3406 81.4+14.4 3408 80.9+14.5 0.14
Day2 3068 84.4115.1 3075 84.2115.7 0.49
Day3 2215 87.2415.3 2209 86.9116.1 0.62
Day4 16838 88.3£15.9 1666 38.4216.3 0.87
Heart rate (beats/min)
Dayl 3398 88.0+20.2 3406 89.7+20.8 <0.001
Day3 3071 88.519.5 3075 89.5419.2 0.06
Day 3 2216 85.3+19.1 2213 89.7+18.8 0.10
Day 4 1691 89.5+18.9 1663 89.9+18.5 0.52
Central venous pressure (mm Hg)
Dayl 2204 11.2:4.3 2270 10.0£4.5 <0.001
Day2 2095 11.6+4.9 2135 10.444.3 <0.001
Day 3 1531 11.4+4.3 1589 10.7+4.4 <0.001
Day 4 1221 11.1+4.8 1230 10.5+4.4 <0.001
Serum albumin (g/liter)
Day 1 2081 25.7+7.0 2061 24.7+6.5 <0.001
Day 2 2708 30.3+6.4 2703 24.5+5.9 <0.001
Day 3 1921 30.0+6.4 1905 23.6£5.6 <0.001
Day 4 1498 29.046.2 1478 23.1£5.5 <0.001
Flnfer S et al. SAFE Stlldy. N Eng J Med * Plus—minus values are means £5D.

T P values are for the comparison between the two means for each variable at each time point.
2004; 350: 2247



http://content.nejm.org/content/vol350/issue22/images/large/06t2.jpeg

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE
I |

. P A etal. 2012; DOI:
Hydroxyethyl Starch 130/0.4 versus Ringer’s 18?826/13;1\4031204242

Acetate in Severe Sepsis

Table 2. Fluid Therapy before and after Randomization.*
Variable HES 130/0.4 (N=398) Ringer's Acetate (N=400) P Valuefj
Patients Volume Received i Patients Volume Receivedi
interquartile interquartile
median range median range
no./total no.{ ml no. ftotal no.| ml
Trial fluid
Day 19 374/397 | 1500 10001500 375/400 1500 1000-2000 0.09
Day 2 288/379 1500 10002000 307/380 1500 950-2000 0.50
Day 3 176/330 1000 500-1500 170/326 1000 500-1500 0.78
Open-label trial fluid
Day 19 157/397 1500 1000-2000 1777400 1500 800-2500 0.21
Day 2 114/379 1000 500-1500 133/380 1000 500-2000 0.13
Day 3 54/329 900 500-1000 571326 1000 500-1250 0.69




The NEW ENGLAND JOURNAL of MEDICINE

- ORIGINAL ARTICLE

Resuscitation in Intensive Care

Hydroxyethyl Starch or Saline for Fluid

Myburh JA et al. 2012; DOI:
10.1056/NEJMoal209759
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616488 ml (!!), p<0.001




ScvO, as resuscitation end-point in hypovolemia

Nemeth M, et al. SEPSIS, 2012; 4:144

Paraméter tbsl
SVI 26,8+4,7 13,
Cl 2,620,4 1,4
HR
MAP
CVP
GEDI
SAAY, 13,6+4.,3 22,
PPV 13,0+4,5 24,
SVRI 3425+816 3257
Dpmx 583+227 59

Parameters

35

30

15

10

t3 t4
223441 26,6441
2.6+0.4 2.9+0,5%
10716*
91419*
6.14+1.47
287+49%
16,6+5.4 12,2443
1645.6 13442
2460+561 23404526
6704298 6572265

SVI

ScvO2

CO2gap

PN

N/



Fobb szempontok - 2012

* Folyadekeloszlas:
* Viz (5%D) az OVT-ben oszlik el (1/8)
* Na+ az e.c. térben (1/4)
* Kolloid inkabb az 1.v terben (1/2-3)

* Tehat:

* 1 L vérvesztést...

* ...4 L 1zotonias sooldattal, vagy...
* ...2-3 L kolloiddal po6tolhatunk.



Krisztaloid vagy kolloid?




Konkluziok

e NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

Hydroxyethyl Starch 130/0.4 versus Ringer’s
Acetate in Severe Sepsis

Perner A et al. 2012; DOI:
10.1056/NEJMoal204242

Patients with severe sepsis assigned to fluid resuscitation with HES 130/0.4
had an increased risk of death at day 90 and were more likely to require renal-
replacement therapy, as compared with those receiving Ringer’s acetate.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

Myburh JA et al. 2012; DOI:
10.1056/NEJMoal209759

In patients in the ICU, there was no significant difference in 90-day mortality
between patients resuscitated with 6% HES (130/0.4) or saline. However, more
patients who received resuscitation with HES were treated with renal-

replacement therapy.



Melyik krisztalloid?




Uttordk

* Sydney Ringer (1836-1910):
» University College, London
e Na* = 130 mmol/l

* Alexis Hartmann (1898-1964):

» Amerikal gyermekgyogyasz
» Diabeteszes ketoacidozis
 Laktatot adott az oldathoz (HCO5)

 Hartmann oldat




Irénzelv - 2011

British Consensus Guidelines on
Intravenous Fluid Therapy for Adult
Surgical Patients

GIFTASUP

Jeremy Powell-Tuck (chair}1, Peter Guslingz, Dileep N
Lobo'” Simon P Allison', Gordon L Carlson®* Marcus
Gore®, Andrew J Lewington®, Rupert M Pearse®, Monty G
Ii.e’h,"thenE



Mit infundéliunk?

GIFTASUP 2011

e Recommendation 1

* Because of the risk of inducing hyperchloraemic acidosis in
routine practice, when crystalloid resuscitation or
replacement is indicated, balanced salt solutions e.g.
Ringers lactate/acetate or Hartmann s solution should
replace 0.9% saline, except in cases of hypochloraemia e.g.
from vomiting or gastric drainage.

* Ewvidence level 1b
O’Malley CM, et al. Anesth Analg 2005;100:1518-1524
Reid F, et al. Clin Sci (Lond) 2003;104:17-24
Wilkes NJ , et al. Anesth Analg 2001;93:811-816
Ho AM , et al. J Trauma 2001;51:173-177



Monitorozas, terapias vegpontok




A folyadek fontos, mert javitja a talélest. ..

 Early Goal-Directed Therapy” (EGDT)

Rivers E et al. N Engl J Med 2001; 345: 1368

* 6 hours of resuscitation in the ER:

— Control group (n=133):
° 02
* CVP: 8-12 mmHg
* MAP: >65 mmHg

— EGDT group (n=130):

* Same
. Sov0.> T0% -

Tobb folyadek

Mortalitas: 46 vs. 30% (p=0.009)




...de a tul sok artalmas!

Vincent JL, et al. Crit Care Med 2006; 34: 344-353

Table 7. Multivariate, forward stepwise logistic regression analysis in sepsis patients (n = 1177), with
intensive care unit mortality as the dependent factor

OR (95% CI) p Value
SAPS 11 score? (per point increase) 1.0 (1.0-1.1) <.001
Cumulative fluid balance® (per liter increase) 1.1 (1.0-1.1) 001
Age (per year Increase) 1.0 (1.0-1.0) 001
Initial SOFA score (per point increase) 1.1 (1.0-1.1) 002
Blood stream infection 1.7 (1.2-2.4) 004
Cirrhosis 2.4 (1.3-4.5) 008
Pseudomonas infection 1.6 (1.1-2.4) 017
Medical admission 1.4 (1.0-1.8) 049
Female gender 1.4 (1.0-1.8) 044

OR, odds ratio; Cl, confidence interval; SAPA, Simplified Acute Physiology Score; SOFA, Sequential
Organ Failure Assessment.
2At admission; ®within the first 72 hrs of onset of sepsis.



Uttordk

* Otto Frank (1865-1944):
« Elettanasz (Lipcse)

» Zur Dynamik des Herzmuskels, Z Biol 32 & -
(1895) 370

* Ernest Starling (1866-1927):
« UCL
e Starling erdk, hormonok, stb




Hemodinamikai VégEont

* Frank-Starling: A sziv torvénye (1914)
— ,,The mechanical energy set free in the passage from the resting to
the active state is a function of the length of the fiber.,,

— ,,Within physiological limits, the force of contraction is directly
proportional to the initial length of the muscle fiber”

r oo r 99
* A sziv tOorveénye sy
— NB: Preload (# el6terhelés)

- EDV

Starling EH. The Linacre Lecture on the Law of the Heart. London; 1918
Starling EH. J R Army Med Corps. 1920; 34: 258-262




Veérnyomas €s percterfogat

Linton RA, et al. J Cardiothorac Vasc Anesth 2002; 16: 4-7.
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Stewart-Hamilton egyenlet

Thermodilution
Determination of cardiac output (C.0.)

injection

_ (T, - THOV K
AT, Odt

C.O0




A torténet kezdete1970...

e NEW ENGLAND
JOURNAL of MEDICINE

Swan HJ, Ganz W, Forrester J, Marcus H, Diamond G, Chonette
D (August 1970). "Catheterization of the heart in man with use
of a flow-directed balloon-tipped catheter". N. Engl. J. Med. 283
(9): 447-51



és vége19967

Connors AF, et al. JAMA 1996; 276: 889-97

Table 2.—Unadjusted Relationship of Right Heart Catheterization (RHC) to Outcomes for 5735 Critically
I'l Patients*

0 Y

No RHC RHC
Outcome (n=3551} (n=2184) P
Survival, No. (%)
30d 2463 (69.4) 1354 (62.0} <.001
2 mo 2231 (62.8) 1190 (54.5) | <.001
6 mo 1906 {53.7) 1012 (46.3) .001
Resource utihzationt
Total costs (x $1000)} 74.3 131.9 <001
[18.4, 37.1. 81.5] [42.1, 81.7, 160.6] 00
Average TISS 28 35
[21, 27, 35] (28, 35, 42) <.001
Length of stay, dt
ICU 10.3 185
(3,6, 11] [, 9, 18] | <.001
Study 205 25.7
(8, 13, 23] [9, 17, 32] <.001



Pulmonary artery catheter use is associated with reduced mortality
in severely injured patients: A National Trauma Data Bank analysis
of 53,312 patients®

Randall 5. Friese, MD; Shahid Shafi, MD; Larry M. Gentilefio, MD _
(Crit Care Med 2006; 34:1597-1601)

« N=53,312
* A PAC-betegek (n=1933) 1d0sebbek, betegebbek

* Nagyobb es¢llyel ¢ltek tul:
— Age: 61-90 years
— ISS: 25-75
— Felvételi BE <-11
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Continuous, Less Invasive, Hemodynamic Monitoring in Intensive
Care After Cardiac Surgery

0. Godje, K. Hoke, P. Lamm, C. Schmitz, C. Thiel, M. Weinert, and B. Reichart
Department of Cardiac Surgery, University Hospital GroBhadern, Ludwig-Maximilians University, Munich, Germany

Thorac. Cardiovasc. Surg. 46 (1998) 242 - 249

A possibility to avoid a PAC is transthoracic arterial thermodilu-
tion, a newly developed method for calibrating pulse contour
analysis. For this technique only a thermistor-tipped arterial
catheter and a central venous access is necessary. As almost
every intensive care patient is applied these two vascular lines,

no additional catheters are required and the system can be con-
stdered less invasive.




Thermodilution

CV bolus injection Arterial TD catheter




Pulzus-kontur analizis

Reference COa value from
thermodilution

N

COMPLIANCE MEASUREMENT

Measured blood pressure
(P(t), MAP, CVP)

‘ CO=calx Ax HR l

P

Individual aortic compliance
C(p)




Valsalva — pulzuskontir analizis

IPPV =rovid Valsalva-manoverek sorozata

SVmax

J\\ \N \‘ N \j(\ \hl“\‘f\\ \\ \\\ Simean

- SVmax - SVmin
SV = SVmean

PPV, SVV normalis értéek <10%
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Effects of Intravenous Fluid Restriction on Postoperative
Complications: Comparison of Two Perioperative
Fluid Regimens

A Randomized Assessor-Blinded Multicenter Trial
Birpitte Brarndsirup, MDD, PRID.* Hanre Termesen, MO, DMEC, * Raermdil Reter-Holpersen, MD, T

Else Hiorise, MDJ| Helle Ovding. MDD, DMSe, ** Karen Lindorff-Larsen. MD.FF Morten 5. Rasmussen,
MD, ¢ Charistte Lonng, MO} Lene Wallin, MD, DMSe & and The Danish Study Grouwp on

Intraoperativ hemodinamikai optimalizalas

Wi BJA Advance Access publish
Metre Chdholm
Rirgit 3

Q}ﬂ " British Journal of Anaesthesia

doi:10.1093/bja/aen|
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M. T. Giglio

Perioperative fluid volume optimization following proximal
femoral fracture (Review)
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ProAQT-outcome study

Perioperative goal-directed hemodynamic therapy based on radial arterial pulse pressure
variation and continuous cardiac index trending reduces postoperative complications after
major abdominal surgery.

A multi-center, prospective, randomized study [NCT014001283].

Cornelie Salzwedel, M.D.", Jaume Puig, M.D.Z, Ame Carstens, M.D.%, Berthold Bein, M.D., Ph.D.3, Zsolt Molnar, M.D.,
Ph.D.* Krisztian Kiss, M.D.*, Ayyaz Hussain M.D.°, Javier Belda, M.D., Ph.D % Mikhail Kirov, M.D., Ph.D.°, Samir G.

Sakka, M.D., Ph.D.° Daniel A. Reuter, M.D., Ph.D."




ProAQT-

outcome studz

(rvao Jeb

Fluidloading until

| Slopif CCI | |

= ppy<io |

Salzwedel C, et al. Under submission

Cetermination Move onto
== -C|>2.5 [——1 -MA3>65 _—
of optimal C| further

Fluid loading
until PPV<10

(chelCCl)

(@t least 2.5) l luation

l Catecholamine l | Vasopressor |

| Reassess every 15 minutes whilstin OR |

| Cl: Patient individual value |- MAP>65 |

| Catecholamine ‘ | Vasopressor |

Stop if CCI |



ProAQT-outcome study

Salzwedel C, et al. Under submission

Characteristics Control group proAQT p-value
Number in group 58 (50%) 58 (50%)

Age (years) 61,8 £ 14,1 63,4 +11,9 0,731
Male 50 (62,5%) 48 (60%)

Type of surgery

Hepato-biliary 12 (15%) 6 (7,5%)

Upper gastro-intestinal 24 (30%) 24 (30%)

Lower gastro-intestinal 13 (16,25%) 24 (30%)

Gynecology 4 (5%) 3 (3,75%)

Urology 19 (23,75%) 18 (22,5%)

Other 8 (10%) 5 (6,25%)

Height 171,8+9,4 170,31+ 9,4 0,314
Actual Body Weight 79,2+ 18,2 77,7+20,5 0,382
Predicted Body Weight 66,1 + 10,1 64,6 £ 10,3 0,393
ASA Status 3 32 (40%) 33 (41%)

POSSUM physiological 17,7154 174 +4.2 0,775
POSSUM operative 17,5+6,0 16,1+ 6,1 0,088




ProAQT-outcome study

Salzwedel C, et al. Under submission

Parameter Control group proAQT p-value
Duration of surgery 237,4 £ 110,5 221,6 £ 88,3 0,588
Intraoperative

Blood loss (ml) 694,4 + 890,7 675,5 + 678,8 0,367
Urine output (ml) 462,8 + 476,5 415,4 + 372,7 0,769
Crystalloids (ml) 2682,5 + 1160,9 2847,5 + 1224,6 0,345
Colloids (ml) 727517243 782,8 £ 679,4 0,394
FFP (ml) 136,3 + 622,3 72,8 +251,0 0,983
RBC (ml) 221,1 £ 1042,6 142,9 + 369,6 0,816
Total fluid input (ml) 3767,3 £ 28451 3846,0 £ 1972,9 0,285
Fluid balance (ml) 2576,6 + 2065,5 2783,4 £ 1417,0 0,128
24 hrs postoperative

Blood loss (ml) 248,7 + 3921 268,8 + 320,5 0,413
Urine output (ml) 1691,2 + 927,8 1699,1 + 1148,5 0,829
Crystalloids (ml) 3433,8 £ 2299,2 3191,2 £ 2157 4 0,557
Colloids (ml) 1491 + 3093 556 +209.8 0019 *
FFP (ml) 34,8 +£191,0 0,0+0,0 0,182
RBC (ml) 86,4 + 382,4 44,0 + 163,4 0,965
Total fluid input (ml) 3710,6 + 2605,1 3232,5 £ 2193,9 0,370
Fluid balance (ml) 1698,0 + 2387,1 1357,5 + 1851,1 0,851




ProAQT-outcome study

Salzwedel C, et al. Under submission

Parameter Control group proAQT p-value

Intraoperative
Vasopressor (number of patients) 41 (51,3%) 42 (53,2%) 0,811
Catecholamine (number of patients) 1(1,3%) 32 (40,5%) <0,001*

24 hrs postoperative
Vasopressor (number of patients) 9 (16,7%) 5(9,8%) 0,306

Catecholamine (number of patients) 0 (0%) 0 (0%) n.a.




ProAQT-outcome study

16

14

Salzwedel C, et al. Under submission

15

= Control ‘

mproAQT ‘




ProAQT-outcome study

Salzwedel C, et al. Under submission

Control group GDT group p-value
Outcome measure (proAQT)

Total number of complications 68 (55,3%) 55 (44,7%) 0,033*

©)

Total number of patients with complications 37 (48,7%) 21 (27,6%) 0,009*




Hypovolémia ¢€s oxigeén addssag




GEDI (ml/m2)

Hemodinamikai valtozasok hypovolémiaban

Kocsi S, et al. Intensive Care Med 2011; 37(S1): S185
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ScvO, €s dCO,: T,-T.

Kocsi S, et al. Intensive Care Med 2011; 37(S1): S185
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Data are presented as median and 95% CI, for statistical analysis repeated measures ANOV Awas used.
* p<0.05 as compared to T,




Sev02 (%)

Correlation between ScvO,, dCO, and VO,/DO,

Kocsi S, et al. Intensive Care Med 2011; 37(S1): S185
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Statistics were done with Pearson’s correlation

Regression line and the means’ 95% CI are shown




Hypovolémia ,.,elorejelzes”™

Kocsi S, et al. Intensive Care Med 2011; 37(S1): S185

Sensitivity(%) | Specificity(%) | PPV (%) NPV (%)
ScvO, <73 % 78 83 91 63
CO,-gap > 6 mmHg |71 72 85 52
ScvO,+ CO,-gap
(<73%) (> 6 mmHg) |58 100 100 72




Transztuzio




Keérdések

* Transz{uzio
* Nem veszelytelen, sot...
* Draga
*  Hianycikk™
* Restriktiv szemlélet

— Posztreszuszcitacids cel Hb = 7-10 g/dl
Garder C, et al. Scand J Surg 2008; 97: 15-36

* Miért adunk veért?
* Miért a Hb, miért nem a Htk?
* Elég enny1?



Valaszok

* Miert adunk vert?

* Cél: a megfelelo szoveti oxigenizacio fenntartasa
Vallet B, et al, Crit Care; 2010: 14: 213

* Miért a Hb, miért nem a Htk?
* DO,-t a Hb befolyasolja és nem a Htk

* Elég a Hb €s az anamnézis?
* Alkalmazzunk oxigénaddssagot jelzo mutatokat?



ScvO,




Hb (gldI)

ScvO, — transzfuzio

Kocsi S, et al. Intensive Care Med 2010; 36(S2): S351

41 beteg: 198 transzfiz10s eseményének retrospektiv elemzése
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Az adatokat mint medidn és interkvartilis tartomany abrazoltuk
*p<0,01 Wilcoxon teszttel

Teljes minta median ScvO, = 71%




ScvO, — transzfuzio

Kocsi S, et al. Intensive Care Med 2010; 36(S2): S351

ScvO, <71% = oxigén adossag

ScvO, >71% = nincs oxigén adossag

Hemodinamikai paraméterek a transzfuzio elott

ScvO, <71 ScvO, >71
(n=27) (n =23)
Pulzusszam (/perc) 90 (80-120) 100 (89-110) 0,981
MAP (Hgmm) 75 (69-91) 80 (72-90) 0,724
Se laktat (mmol/]) 1,4 (0,9-3,4) 0,9 (0,6-1,3) 0,072
CVP (Hgmm) 10 (8-11) 8 (4-10) 0,041

Az adatokat mint medidn és interkvartilis tartomany abrazoltuk
*p<0,01 Wilcoxon teszttel




Hb (g/dl)

ScvO, — transziuzid

Scv02<71%
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Kocsi S, et al. Intensive Care Med 2010; 36(S2): S351
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Az adatokat mint medidn és interkvartilis tartomany abrazoltuk
*p<0,01 Wilcoxon teszttel



Scv02 (%)

ScvO, — transzfuzio

Kocsi S, et al. Intensive Care Med 2010; 36(S2): S351
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Az adatokat mint median ¢€s interkvartilis tartomany abrazoltuk
*p<0,01 Wilcoxon teszttel



Central venous oxygen saturation is a good indicator of
altered oxygen balance in isovolemic anemia

S. Kocst!, G. DemeTER!, ]. Focas!, D. ErcEes?, |. Kaszakr® and Z. MoLNAR!

* M: measurements
* Hemodynamics
* Blood gases

(@ Acta Anaesthesiol Scand 2012; 56: 291-297
ﬂ S

Vi
*B: bleeding: 6ml/kg
*HES: 6ml/kg
*~5min steady state




Central venous oxygen saturation is a good indicator of
altered oxygen balance in isovolemic anemia

S. Kocst!, G. DemeteR!, ]. Focas!, D. Erces?, |. Kaszakr® and Z. MOLNAR!
Acta Anaesthesiol Scand 2012; 56: 291-297

Hemodynamic effects of isovolemic anemia.

Hb (g/l) 125 (113-134

(mmol/)
HR (beats/min) 125 7 (
MAP (mm Hg) 91 (79-105) 89 (79-101) 83 (75-98)" 82 (68-90)* 72 (59-85)" 72 (63-86)
CVP (mm Hg) 6 (5-8) 8 (5-9) 7 (4-9) 7 (5-9) 7 (5-9) 7 (3—-10)
Cl (| /min/m?) 26 (232 8) 33 (27-36)*% 36 (29-38)*} 36 (33-4 1) 35 (32-40)* 39 (36-41)*
GEDI (ml/m?) 270 (243-284) 271 (245-320) 276 (248-298) 274 (236-305) 268 (227-302) 261 (232-298)
ITBI (ml/m?) 335 (307-352) 335 (305—400) 343 (303-373) 342 (295—-383) 334 (282—-375) 333 (285—-375)
ELWI (ml/kg) 9 (9-10) 1D (10-10) 9 (9-10) 0 (9-10) 0 (9-10) 0 (9—-11)
SVI (ml/m?) 21 (18-29) 6 (23-31) 27 (24-31) 8 (25-31) 5 (21-33) 8 (22-31)
SVV (%) 17 (14-21) 5 (12-21) 19 (9-21) 5 (11-20) 9 (11-25) 4 (11-27)
dPmx (mm Hg/s) 540 (485-790) TDD (540-985)* 800 (570-1075)" 810 (540-1480)* BBD (560—1360)" 9?5 (562-1275)"




Central venous oxygen saturation is a good indicator of
altered oxygen balance in isovolemic anemia

S. Kocst!, G. DemeteR), |. Focas!, D. Erces?, |. Kaszakr? and Z. MoLNAR!
Acta Anaesthesiol Scand 2012; 56: 291-297

Effects of isovolemic anemia on oxygen balance.

To T4 Tz Ta T Ts

Sa0. (%) 95 (92-97) 96 (94-97) 96 (95-97) 96 (95-97) a7 (97-97) 97 (97-97)
DO: (ml/min/m2) 431 (362—-474) 438 (323-524) 378 (302—-412)*t 344 (252-376)" 284 (236-333)" 247 (216-292)"
VO, (ml/min/m2) 119 (B2-139) 130 (77-151) 93 (66—136) 113 (67-141) a8 (72-120) 105 (70-120)
VQO./DO; (%) 29 (18-33) 29 (17-33) 29 (18-32) 35 (21-40)* 37 (26-43)* 41 (27-47)*
ERO: (%) 19 (13-26) 19 (14-24) 20 (14-22) 21 (16-28) 30 (22-37)" 32 (21-39)"
Sv0. (%) BR (B4—77) A7 (64-77) B8 (A3-79) B4 (58-76) 62 (55 70)" 58 (50_72)"
ScvO. (%) 76 (69-83) 73 (72 (82) 77 (75-83) 77 (68-81) 68 (61-76)" 66 (60-76)"
Lactate (mmol/) 4.5 (3.2-5.3) 4.2 (3.0-5.1) 5.0 (3.2-6.0) 4.1 (2.9-6.0) 4.2 (2.9-6.5) 4.0 (3.0-6.4)
pH 7.44 (7.40-7.50) 7.43 (7.40-7.50) 7.43 (7.41-7.50) 7.43 (7.39-7.49) 7.44 (7.42-7.49) 7.44 (7.40-7.47)
PaQ; (mm Hg) 76 (66—80) 75 (72-80) 76 (73-80) 77 (7T2-82) 79 (75-85)* 81 (77-90)*

(kPa) 10.1 (8.8-10.7) 10.0 (9.6-10.7) 10.1 (9.7-10.7) 10.3 (9.6-10.9) 10.5 (10.0-11.3) 10.8 (10.3-12.0)
PaCO: (mm Hg) 39 (35-44) 38 (35-43) a7 (34-45) 39 (34-46) 37 (34-42) 38 (35-41)

(kPa) 5.2 (4.7-5.9) 51 (4.7-5.7) 4.9 (4.5-6.0) 5.2 (4.5-6.1) 4.9 (4.5-5.6) 51 (4.7-5.5)
aHC O3 (mmol/) 25 (24-27) 24 (24-26) 25 (23-27) 25 (23-27) 25 (22-27) 25 (21-25)

aBE (mmol/l) 0.90 (-0.05-2.50) 040 (-0.85-2.25)  0.60 (-0.9-2.45)  0.80 (-0.45-3.15) 090 (-1.45-2.35)  0.70 (0.43-1.08)




Central venous oxygen saturation is a good indicator of
altered oxygen balance in isovolemic anemia
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r=-0.71
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Central venous oxygen saturation is a good indicator of
altered oxygen balance in isovolemic anemia

S. Kocst!, G. DEmeTER!, |. Focas!, D. Erces?, |. Kaszakr® and Z. MoLNAR!

Acta Anaesthesiol Scand 2012; 56: 291-297

At Hb=59 /1, ScvO, ~ 70%

,, Textbook critical” values of Hb: 70-90 g/l are
insufficient in every patient

We should know more than this!

Treat physiological transfusion triggers not
guideline figures

Treat the triggers not the figures!®




Osszefoglalas

* Elettani, fizikai alapok
* Olvassuk el mi van cimkén!

* Fiziologias vegpontok — szamok
helyett — individualis kezelés

* Cave: ,.Bubuc medicina”
Prof. Tekeres Miklos

* Fiz. s0” = mitosz

A diagnozis raer, de a sejtek tirelme veges!
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