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=Abstract=
Detection of TNF-alpha in Serum as the Effect of Corticosteroid to
the Myocardial Protection in Cardiopulmonary Bypass

Young Ho Choi, M.D.*, Wook Jin Kim, M.D.*, Tae Sik Kim, M.D. *,
Won Min Jo, M.D. *, Hark Jei Kim, M.D. *

Proinflammatory cytokines such as tumor necrosis factor- @ (TNF- @) have been implicated
in myocardial and organ dysfunction associated with postperfusion syndrome. We tested the
hypothesis that cytokine productions are depressed by preoperative cortiosteroid injection for
cardiopulmonary bypass(CPB) and the postoperative courses will be better than without steriod
pretreated cases. Cardiac surgery was performed in randomized blind fashion for 20 patients
from June 1996 to September 1996. In the steroid group(n=10), corticosteroid(dexamethasone
1 mg/kg) was injected 1 hour before anesthetic induction, but in the control group(n=10),
nothing was injected. Each of groups were sampled 11 times as scheduled for TNF- g«
bioassays.

We have checked EKG, cardiac enzymes(CPK, LDH with isoenzyme), WBC count pre-
operative day, one day and three days after operation. Viatal signs were continuously
monitored for three postoperaive days. In the postoperative period three patients in the control
group had elevated body temperature and four patients had hypotension that required
considerable intravenous fluid administration. But steroid injected patients showed normal
body temperture and acceptable blood pressures without supportive treatment. CPK enzymes
rose in control group higher than steroid group at postoperative 1st and 3rd day(CPK; 1122
465 vs 567x271, 864142 vs 325%87), and CPK-MB enzymes rose in control group
higher than steroid group at postoperative 1Ist day(106.4£115.1 vs 29.5%22.4)(P=0.02).
Arterial tumor necrosis factor- ¢ rose during cardiopulmonary bypass, peaking at 5 minutes
before the end of aortic cross clamping(ACC-5min) in steroid group(11.9+4.7 pg/ml), and 5
minutes before the end of cardiopulmonary bypass(CPB-5min) in control group(22.3+6.8
pg/ml). The steroid pretreated patients had a shorter period of time in respirator suport time,
ICU stay day, hospital admission day.
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We conclude that corticosteroid suppress cytokine production during and after cardiopul-
monary bypass, and may improve the postoperative course through inhibition of reperfusion
injury such as myocardial stunning and hemodynamic instability.

(Korean J Thorac Cardiovasc Surg 1998;31:502-8)
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Table 1. Clinical characteristics

Control group ! Steroid group

Sex ratio(male/female) 73 5:5
Age(yr)
Body weight(kg) 47+20.8 31+18
Diagnosis 342123 36.4+24.5
Ischemic Heart Dz.
Valvular Heart Dz. 7 4
Congenital Heart Dz. 1 2
CPB time(min) 2 4
Mean* SD 99+31 82.3%25
Crossclamp time(min)
Mean* SD 58+20 47+18.6

CPB : Cardiopulmonary bypass P=N
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Fig.2 Change of LDH
LDH: lactic dehydrogenase (p=NS)
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Table 2. EKG, Hemodynamic change Patients Number

EKG(ST segment
depression > 1lmm)

Preop. 1 No

POD + 1 -4 1

POD + 3 1 No
Up to POD +3 days

Fever(>387) 3 1

Hypotension(If Systolic pressure <90 mmHg, more than three
times, positive)

4 1

EKG:Electrocardiogram, Preop:Preoperative,
POD : Postoperative day p=NS

po/mi
250 1

200 |

150 —e—Control group
~w—Sleroid group

100

50

~ % Time

POD-
cPBe 5m
ACC+ 5
ACG- 5mi
CPB- 5mi
AP+ 2
AP 4nf
AP+
AP+ 12h
RP+ 241

Fig. 3. Change in TNF-a of Control group & Steroid
group. TNF-a :Tumor necrosis factor alpha, POD~-1: Preo-
perative 1st day, Bl:Before induction, CPB+5min: Cardio—
pulmonary bypass+ 5Sminutes, ACC+bmin:Aortic cross
clamp+ 5min:  RP+2hr:  Reperfusion+2hours RP+24hr:
Reperfusion+ 24 hours{ACC-5, CPB-5. p<0.05}

3 YoM TNF-a 2 2 AlZidi FZke vjn
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53 THP=0.01).
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Table 3. Total value of TNF-a in two group pg/mi

POD —1 2.7 29 0.02

BI 41.7 39.9 0.4

CPB + 5min 279 31.5 04

ACC+ 5min 40.9 62.8 0.09
ACC— 5min 130.2 119.9 0.01
CPB — Smin 222.6 40.9 0.01
ARP+2hr 543 37 031
RP +4hr ’ 42.2 16.7 0.03
RP+ 6hr 39.1 11.6 0.05
RP+12hr 52 24.1 0.03
RP +24hr 19.7 2.6 0.04

TNF- ¢ :Tumor necrosis factor, POD-1:Preoperative 1st day,
BIL:Before induction,
CPB+5min:Cardiopulmonary
ACC+5min:Aortic cross clamp+5minutes,
RP+2hr:Reperfusion +2hours, RP+24hr:Reperfusion +24hours

bypass+5minutes,

Table 4. Patient's Recovery Data

20.7£58 174+238

Postop. Ventilator
Hour(Mean *+ SD)

ICU Stay Days(Mean= SD)

Postop. Admission Days
(Mean* SD)

24105
92+1.13

3.1X0.96
11.5%25

Postop:Postoperative, ICU:Intensive care unit p=NS
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