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Clinical study on Renal Replacement Therapy for Acute Renal
Failure following Cardiopulmonary Bypass

Kyung Phill Suh, M.D.", Joon Ryang Rho, M.D.", Hurn Chae, M.D.’, Yong Jin Kim, M.D."
Hyuk Ahn, M.D.", Jeong Ryul Lee, M.D.", Wan Ki Baek, M.D.

Acute renal failure is a well known serious complication following open heart surgery and
is associated with a significant increase in morbidity and mortality rate.

From 1984 to 1990, 33 patients who had acute renal failure following cardiopulmonary by-
pass received renal replacement therapy. PD(Peritonial dialysis) was employed in 11 pat-
ients and CAVH(continous arteriovenous hemofiltration) was employed in 22 patients.
Their age ranged from 3 months to 64 years(mean 25,5+ 7.8 years).

The disease entities included congenital cardiac anomaly in 18, valvular heart disease in
15 and aorta disease in 2 cases. Low cardiac output was thought as a primary cause of
ARF except two redo valve cases who showed severe hemolysis & depressed renal func-
tion preoperatively.

Mean serum BUN and creatinine level at the onset renal replacement therapy were
651 8mg /dl and 3.5+0.4mg /dl respectively, declining only after reaching peak level 7—10
days following the onset of therapy.

Overall hospital mortality was 72.7%/(24/33) ; 81%6(9/11) in PD group and 68.2%
(15/22) in CAVH group respectively.

The primary cause of death was low cardiac output & hemodynamic depression in all the
cases, The fatal complications included multiorgan failure in 7, disseminated intravascular
coagulation and sepsis in 6, neurologic damage in 4 and mediastinitis in 3 cases, No measur-
able differences were observed between CAVH and PD group upon consequence of acute
renal failure and disease per se,

The age at operation, BUN /Cr level at the onset of bypass and highest BUN /Cr level
and the consequence of low output status were regarded as important risk factors, det-
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ermining vutcome of ARF and success of renal replacement therapy.

Thus, we concluded that althoght the prognosis is largely determined by severity of low
cardiac output status and other organ complication, early institution of renal replacement
therapy with other intensive supportive measures could improve salvage rate in established

ARF patients following CPB.
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Table 1. Age distribution

Mean + SE(years) Range
PD(n=11) 17.4+13.4 3months —63years
CAVH(n=22) 29.5+9.1 3months —64years
Total(n=33) 25.5%7.8 3months —64years
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Table 2. Operative Diagnosis & treatment,

PD CAVH Total
Congenital 8 10 18 (54.4%)
UVH 3 0 3 ‘
dTGA 1 1 2
TOF 1 1 2
VSD 0 2 2
Critical PS 1 0 1
Other complex anomalies 2 2 4
Redo operations 0 4 4
Acquired 3 12 15  (45.5%)
Valvular heart disease 3 10 13
Single valve 2 3 5.
Double valve > 0 4 4
Redo valve 1 3 4
Aortic dissection 0 2 2
Total 11 22 33
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Table 3. Change of blood urea nitrogen & creatinine in survivors(n=9).

renal replacement therapy

day 0 day 1 day 2 day 4 day 7 day 10 day 14 day?2l day28
BUN(mg/dl) 62+10 74+21 58+4 73+21 90+23 140%16 1068 45%+12 25+9
Cr(mg/dl) 3.9+04 4.8+0.9 3505 43+1.1 44%+11 53%06 48+0.3 2.8+1.7 1.7+0.6

Table 4. Comparison of variables between survivors and non-survivors.

Survivors(n=9)  Non survivors(n=24) p value

Age(yr) 38.5+5.5 20.6+2.1 <0.05%
Age < 5yrs(n=11) 0%(0/11) 100%5(11 /11) €0.001%*
Pump time(min) 166+19 173+24 NS*
Ischemic time(min) 82+25 92+14 NS*
Complications

Postop balloon 0 2

Reoperation 1 3

Sepsis 0 6

Arrhythmia 1 6

Mediastinitis 1 2

Respiratory failure 0 4

DIC & multiorgan failure 0 6

Neurologic damage 0 4
More than one complication 22.2%(2/9) 83.3%(20 /24) <0.05%*
BUN(mg /dl)

Preop 21+3 24+2 NS*

Postop 2616 2243 NS*

On CAVH /PD 62110 72+8 0.05*

Highest 140+16 165124 0.1*
Creatinine (mg /dl)

Preop 1.2+0.3 1.440.2 NS*

Postop 1.3%£0.3 1.20.1 NS*

On CAVH /PD 3.9+0.4 3.31£0.3 <0.1*

Highest 5.310.6 6.51+0.8 <0.1*

*Wilcoxon’s rank sum test
**Fisher’s exact test
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Table 5. Comparison of variables between PD group and CAVH group..

PD group(n=11)

CAVH group(n=22)

Age(yr) 17.4113.4 29.549.1
Age < 5yrs(n=11) 6 5
Wt(kg) 21.8+5.9 35.0%+4.2
Wt < 10kg(n=7) 2 5
Disease entities
Congenital 8 10
Valve disease 3 12
Aorta disease 0 2
Cx following PD /CAVH
Sepsis 2 7
DIC 2 6
Hepatic failure 2 6
Respiratory failure 2 5
Mediastinitis 0 1
Neurologic Cx 0 1
Mortality 81%(2 /11) 68._2%(15 /22)

Cx : Complication
Wt : weight
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