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Oxygen Delivery and Oxygen Consumption in Critically Il
Patients with Unstable Hemodynamics: Comparisons between
Survivors vs Nonsurvivors and Septic vs Nonseptic Patients

Eun Chi Bang, M.D., Shin Ok Koh, M.D. and Ce Cil Lee, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: To maintain adequate oxygen delivery and oxygen consumption is essential to care of
the critically ill patients. The authors undertook this study to evaluate the patterns of oxygen delivery
and oxygen consumption in hemodynamically unstable patients.

Methods: Twenty hemodynamically unstable patients were studied. Pulmonary artery catheters were
inserted and the hemodynamic variables including oxygen delivery and oxygen consumption were
calculated immediately, and 1, 8, 24 hours, respectively after catheterization, and immediately before
catheter removal. Patients were divided into survivor and nonsurvivor groups, and the hemodynamic data
were compared. The same patients were divided into septic and nonseptic patient groups and same study
was done.

Results: There were no statistical differences in oxygen delivery and oxygen consumption between
the survivors and the nonsurvivors, and the septic and the nonseptic patients. But oxygen delivery and
oxygen consumption of the survivors were higher than those of the nonsurvivors.

Conclusions: Although we could not find statistical significance, we concluded that supranormal level
of oxygen delivery and oxygen consumption could improve the outcome of critically ill patients. (Korean

J Anesthesiol 1996; 31: 208 ~216)

Key Words: Outcome: nonsurvivors; survivors. Oxygen: consumption; delivery. Shock: nonseptic;
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Table 1. Criteria of Sepsis

Clinical evidence of infection
Rectal temperature > 101°F or < 96°F
Tachycardia(>90 beats/min)
Tachypnea(>20 breaths/min while spontaneous breathing)
At least one of the following manifestation of inadequate
organ function/perfusion
Alteration in mental status
Hypoxia(PaO: <72 torr breathing room air) (overt
pulmonary disease not direct cause of hypoxemia)
Elevated plasma lactate level

Oliguria (urine output <30 mL or 0.5 mL/kg for at least
1 hour)
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Table 2. Clinical Data

Patient  Sex/Age Reason for APACHE MOF  Septic or Adrenergic Outcome
(yn) catheterization 1I-Score  score nonseptic treatment

1 M/58 ARDS 17 3 Nonseptic Dobuta S
2 M/69 Sepsis 18 4 Septic Dopa, Dobuta S
3 F/51 Septic shock 13 4 Septic Dopa, Dobuta S
4 F/49 Sepsis 22 4 Septic Dopa S
5 M/s1 Multiple trauma 13 3 Septic Dopa S
6 M/49 Multiple trauma 9 2 Nonseptic - S
7 F/65 Pulmonary edema 11 2 Nonseptic Dopa, Dobuta S
8 Fl67 ARDS 36 3 Septic Dopa Dobuta S
9 M/46 ARDS 19 2 Nonseptic — S
10 F/68 Pulmonary edema 12 2 Nonseptic Dopa, Dobuta S
11 M/29 Septic shock 23 4 Septic Dopa, Dobuta, Norepi S
12 M/24 Hypovolemic shock 11 2 Nonseptic Dopa, Dobuta S
i3 M/62 ARDS 21 7 Nonseptic Dopa NS
14 F/66 Sepsis 18 4 Septic Dopa, Dobuta, Norepi NS
15 F/42 Sepsis 13 3 Septic Dopa, Dobuta, Norepi NS
16 F/56 ARDS 20 5 Septic Dopa, Dobuta, Norepi NS
17 M/67 ARDS 18 3 Nonseptic Dopa, Dobuta, Norepi NS
18 M/58 Septic shock 25 3 Septic Dopa, Dobuta, Norepi NS
19 F/71 Sepsis 12 2 Septic Dobuta NS
20 F/67 Hypovolemic shock 12 4 Nonseptic - NS

APACHE; acute physiology and chronic health evaluation, MOF; multiple organ failure, ARDS; adult respiratory distress
syndrome, Dopa; dopamine, Dobuta; dobutamine, Norepi; norepinephrine, S; survivor, NS; nonsurvivor
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£ 3R FelA 17140l A, A %"7]'?‘75 A Survivors Nonsurvivors
SE AZ QAZNA 311, B A4S SATOIA 4 (0=12) (n=8)
12402 "l:‘:J_LZl'o“ %_Q]%"l— 2}017}' 19 cH(Table 3). Age(yr) 52(15) 61(19)
=& Ftelel2 A Foll 3% HAYH 2 gex(male/female, No) 15 3/5
Foll4 FHelEl2 A} 1A17F F9] Ay A A SBP(mmHg) 112(33) 101(29)
7 AZE YAFS 117+46 dyne-sec/em’ m’olju]a ~ DBP(mmHg) 56(17) 34(14)
MAIZ ATl 2484174 dyne-secom’ moz  HR(beats/min) 11323) 17(18)
o ol wolt] 7 - = - PaO-/FiOs 225(26) 207(32)
"IT"’]C’]’?'“ JIAkI_ A O]_Qlo“t r'}'"\.—_‘ Z}-E—é‘oﬂ 3101 APACHE-II Score 17( 8) 17¢ 4)

A §olg Aolt ggrhTable 4). 7BIHIZ 45 MOF Score 3 1) o 2
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All values are expressed as mean(SD). SBP; systolic
Rz 9] ALALLvlASF = AZE Aol A 2+zZ . A
e daATE 4 Azl 2zt 788 blood pressure, DBP; diastolic blood pressure HR; heart
+244, 866+258, 893*+201, 8121346, 746164 rate

Table 4. Hemodynamic Data (Survivor/Nonsurvivor)

Parameters OH iH 8H 24H LAST

SBP 108(22)/98(19) 131(40)/121(31) 138(32)/126(47) 141(29)/126(24) 158(32)/117(25)
DBP 58(13)/50(12) 62(16)/67(15) 73(18)/71(16) 74(21)/71(12) 74(13)/62(11)
HR 123(16)/129(18) 122(14)/125(23) 112(14)/122(22) 109(19)/118(24) 103(18)/102(55)
RAP 4(2)/4(2) 494 8(4)/9(4) 8(4)/11(4) 8(4)/9(5)
PCWP 7(3)/8(4) 13(5)/10(3) 12(5)/12(5) 11(5)/16(4) 11(2)/12(5)
Cl1 4.2(1.2)/3.9(1.3) 5.6(1.8)/4.1(1.5) 5.1(1.2)/4.1(1.1) 5.0(1.3)/4.1(0.8) 4.4(0.7)/3.4(0.8)
SVRI  1048(237)/1327(324) 1116(397)/1319(322) 1321(433)/1572(474) 1483(478)/1626(455) 1728(497)/1782(447)
PVRI 186(55)/245(167) 117(46)/248(174) 172(97)/198(82) 166(73)/164(83) 283(84)/210(94)
DO:l 788(244)/564(156) 866(258)/581(166) 893(201)/599(224) 812(346)/523(146) 746(64)/408(82)
VOl 155(66)/157(50) 176(45)/167(60) 213(82)/170(45) 162(43)/156(36) 185(99)/112(18)
SvO» 75(24)/70(9) 80(7H70(7) 75(30)/72(24) 83(5)/69(6) 82(6)/71(6)
Qu/Qr 27(7)/28(10) 28(9)/27(1 25(N)27(5) 26(5)/28(10) 23(7)/32(11)

All values are expressed as mean(SD). OH, IH, 8H, 24H: values calculated immediately, 1 hour, 8 hours and 24 hours
after pulmonary artery catheter insertion, respectively. LAST: values calculated immediately before pulmonary artery
catheter removal. SBP: systolic blood pressure, mmHg, DBP: diastolic blood pressure, mmHg, HR: heart rate, beats/min,
RAP: right atrial pressure, mmHg, PCWP: pulmonary capillary wedge pressure, mmHg, CI: cardiac index, Ljmin-m’,
SVRI: systemic vascular resistance index, dyne-sec/cm’-m’, PVRI: pulmonary vascular resistance index, dyne - secfem’:
m’, DO oxygen delivery index, mL/min-m’, VOuI: oxygen consumption index, mL/min-m’ , SvO-; mixed venous
oxygen saturation, %, Qs/Qr: intrapulmonary shunt fraction, % *; p<0.05 vs Survivors |H
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Fig. 1. Oxygen deliveries(DO:I) were maintained higher
in survivors than nonsurvivors. But there was no statistical
significance. OH, 1H, 8H and 24H: | hour, 8 hours and
24 hours after pulmonary artery catheter insertion,
respectively LAST: immediately before pulmonary artery
catheter removal. PAC: pulmonary artery catheter.
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Fig. 3. There were no differences in oxygen deliveries
(DO-I) between septic and nonseptic patients. OH, 1H, 8H,
24H, LAST, PAC: same as Fig. 1.

43, 185299 mL/min- m"Q 3 v]YE FAFlA 157
+£50, 167%60, 170£45, 156£36, 112+18 mi/min-m’
Z AE #ATNA =4 fFAs oY BAMHez
ol Aol gllcH(Table 4, Fig. 2).
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Fig. 2. Oxygen consumptions(VO:l) were maintained
higher in survivors than nonsurvivors. But there was no
statistical significance. OH, 1H, 8H, 24H, LAST, PAC:

same as Fig. 1.
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Fig. 4. There were no differences in oxygen consumptions
(VO:l) between septic and nonseptic patients. OH, 1H, 8H,
24H, LAST, PAC: same as Fig. I.
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Table 5. Hemodynamic Data (Septic/Nonseptic)

Parameters OH IH 8H 24H LAST

SBP 100(23)/106(20) 118(29)/138(38) 124(36)/147(37) 126(25)/147(27) 137(40)/153(28)
DBP 52(13)/56(15) 63(17)/64(15) 70(16)/75(19) 68(12)/69(12) 68(16)/72(9)
HR 130(23)/122(19) 129(21)/116(8) 122(19)/107(13) 117(25)/106(12) 98(43)/109(10)
RAP 4(2)/4(2) 9(4)/6(3) 10(5)/7(3) 9(5)/9(3) 8(4)/9(3)
PCWP 6(2)/9(4) 11(5)/12(5) 11(5)/12(5) 12(6)/13(5) 10(3)/13(4)

CI 4.1(2.1)/4.1(2.2) 5.1(2.3)5.1(L.1) 4.8(1.6)/4.6(0.9) 4.9(1.2)/4.4(0.9) 4.1(0.9)/3.9(0.8)
SVRI  1070(485)/1420(322) 1199(495)/1329(410) 1307(455)/1529(425) 1460(488)/1637(413) 1635(460)/1907(460)
PVRI 199(56)/132(55) 194(59)/134(67) 190(74)/185(121) 201(75)/181(82) 189(80)/170(61)
Dol 698(233)/654(178) 756(269)/747(272) 710(241)/732(237) 680(250)/636(99) 570(198)/685(291)
VOl 162(55)/146(46) 169(58)/176(42) 178(64)/201(89) 160(43)/160(38) 137(32)/145(46)
SvO- 72(20)/73(8) 75(9)/78(8) 75(8)/78(6) 76(10)/81(5) 78(9)/78(7)
Qu/Qr 29(9)/26(8) 29(8)/27(9) 29(6)/22(5) 30(7)/23(5) 30(9)/20(7)

All values are expressed as mean(SD). OH, 1H, 8H, 24H: values calculated immediately, 1 hour, 8 hours and 24 hours
after pulmonary artery catheter insertion, respectively. LAST: values calculated immediately before pulmonary artery
catheter removal. SBP: systolic blood pressure, mmHg, DBP: diastolic blood pressure, mmHg, HR: heart rate, beats/min,
RAP: right atrial pressure, mmHg, PCWP: pulmonary capillary wedge pressure, mmHg, CI: cardiac index, L/min-m’,
SVRI: systemic vascular resistance index, dyne-sec/cms-m:, PVRI: pulmonary vascular resistance index, dyne - sec/cm’-

-

570+198 mL/min-m'2.2 uls¥Z 37} 654 -
178, 747272, 732+237, 636199, 685291 mL/min
m’3 §9)3 o]z} gigiti(Table 5, Fig. 3). A&
£22AgE HEZ fapFolA 162155, 16958,
178 + 64, 160+43, 137+32 mL/min- m’ .5 v|sjg=
Aol 146146, 17642, 201 +89, 160+ 38, 145 =
46 mL/min-m 3} §9]3F Xlol: ¢1icH(Table 5, Fig.
4).

&

Z897 Dol YolA 7ty & BUS WY =
A BRI ARG FARE Aol FHez
' Aaimrl AbAagHbol oE3A gkox 2 (sup-
ply independent oxygen consumption) AtLAE & H
Ao}l AbAgule] ZHAMNE Ab4 FEE(oxygen ex-
traction ratio: A4 0.2~03)% Z7HAAHA LA s}A
FAE 7 AdgHbe]l AR oldtE FAsAlE
w Abggboll ulE|stel zhAsiAlgeh e et

m-, DO-l; oxygen delivery index, mL/min-mz, VOsl: oxygen consumption index, mL/min-m2 , SvO-; mixed venous
oxygen saturation, %, Qsy/Qr: intrapulmonary shunt fraction, %.

*; p<0.05 vs survivors 24H
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FF SolAE AisRrt A4l WHoz o
Z3&lA =k (supply dependent oxygen consumption).
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HE A fo4L gldled AE #ztE
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AlZol] wtel HF AAL£ATE 130 mL/min-m’ol] A}
169 mL/min-m’e 2 Z7lsln AEE isigo
22 BEHAY AAr5e FHANES F3A A
£ Ao g 4E 5 rka s

T2 oz di ATellA] Abagntat A

ot
g F7H7IE e g A2 FRA me gl



sA Eo Agdl Bald AFHL AUtk 5
dobutamine& At ekg ZIIAA Asgubg H3)
Hog ZF7AFE Aol AP Fol} AJALZ
FEBEIFANANE FEolehs s w3y o
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