=Abstract=

Hyperbilirubinemia after Open Heart Surgery

Jong Ho Park, M.D.*, Jeong Ryul Lee, M.D.*, Hyuk Anh, M.D.*,
Hurn Chae, M.D.*, Kyung Phill Suh, M.D.*

Three hundred consecutive adult patients having cardioaortic surgery under the cardiopulmonary
bypass for a variety of cardioaortic lesions were evaluated retrospectively for postoperative hyperbili-
rubinemia (above Smg/100ml). We found twenty-eight patients with postoperative hyperbilirubinemia
and divided them into two groups according to the postoperative day of peak s-bilirubin. Group A
was the patients with a peak s-bilirubin level within three days, and group B above three days posto-
peratively. Group B was divided into group S(survival) and group D (death). We had compaired the
survival & death group and observed the correlation between the decreasing tendency of postoperative

s-bilirubin & the nutrition per os in group B.

The incidence of postoperative hyperbilirubinemia,as defined by a s-bilirubin concentration of 5.0
mg /100 ml or greater,was 9.3 %. The mortality rates of group A & B were 0.0% and 35.7 % respecti-
vely. Important contributing factors between group A & B were the age, duration of ICU, Max.
DOAB (maximum dose of catecholamine used), amount of blood transfused during or shortly after
surgery and preoperative pulmonary hypertension (main pulmonary artery pressure > 30 mmHg) and
backward heart failure. The risking factors of group D compared to group S were as follows-the age.
preoperative & postoperative SGOT (serum glutamic-oxaloacetic transaminase), postoperative total &
indirect bilirubin,cardiopulmonary bypass time,duration of ICU & mechanical ventilation, Max.
DOAB, preoperative pulmonary hypertension and backward heart failure. The six patients in group B
showed a good correlation between the decreasing point of s-bilirubin and the starting day of oral or

tube feedings.

(Korean J Thoracic Cardiovas Surg 1993;26:170-179)
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tion (normal>55 %), serum glutamic-oxaloacetic transami-

ejection frac-

nase (noamal < 401U /L), serum glutamic-pyruvic transa-
minase (normal < 401U /L), total serum bilirubin (normal
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Disease OHS | A Total (%)
S D
VHD 109 | 3 i 5 2 110(92)
‘ Redo VHD 471 5 1 o ‘ 30 8317.0
IHD 370 0 2 0 | 2(549
AHD
’ Ds. of Aorta .19 | 1 0 2(10.5)
' Ds. of Pericardium = 2 @ 0 0 0 \ ( 0.0)
| Cardiac tumor 30 000 0 | 0(00
- — e | —— - -
| ASD 510 o 123
VSD 20 | 1 0 0 1(50
CHD
PDA 4 | | 0 0 1 (25.0)
*,Lq,}frs B 16 2 41 0 3 (18.8)
Total (%) 300 \14(4 7)‘ )19G0) 507 28 9.3)
- L J; _

OHS:open heart surgery, AHD:acquired heart disease.
CHD:congenital heart disease, VHD:valvular heart disease,
IHD:ischemic heart disease. Ds:Disease, ASD:atrial septal defect.
VSD:ventricular septal defect, PDA:patent ductus arteriosus
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Group No.  Age/Sex  Disease EF(%) SGOT(U/L) “SGPT(U/L) - TBlmg/dl) * - IB(mg/dD
A 1 43/M CHD OTHERS 84 21 16 0.8
A 2 57F REDO VHD 32 17 1.1 0.8
A 3 39/M VHD 68 40 23 2.3 1.8
A 4 21/M ASD 14 7 32 2.7
A 5 38/M VHD 65 35 28 1.5 1.2
A 6 54/M VHD 58 21 18 1.9 1.5
A 7 20/F PDA 30 20 20 0.8 0.6
A 8 64/F AO. DISEASE 20 16 0.8 0.6
A 9 S9/M REDO VHD 85 34 25 1.6 1.2
A 10 35/M REDO VHD 76 30 25 2.9 2.2
A 11 S5/F REDO VHD 54 28 16 2.4 1.5
A 12 45/M REDO VHD 67 46 24 3.0
A 13 20/M VSD 80 11 6 1.0
A 14 47/M CHD OTHERS 70 34 34 3.5 2.7
mean 42.6 733 27.5 19.9 1.9 1.5
S.D. 14.7 9.0 10.5 7.9 1.0 0.8
S 15 35/M AO. DISEASE 47 9 9 0.8 0.5
S 16 31/F VHD 70 35 26 1.7 1.4
S 17 34/F VHD 69 28 12 1.9 1.5
S 18 36/M ASD 82 25 20 2.4 21
S 19 44/M IHD 63 13 15 0.8 0.7
S 20 33/F VHD 63 19 19 0.4 0.3
S 21 41/F VHD 75 65 21 1.5
S 22 52/M IHD 21 34 0.5
S 23 49/M VHD 14 11 2.7
mean 394 67.0 25.4 18.6 1.4 1.1
S.D. 7.5 1.1 169 8.0 0.8 0.7
D 24 63/M VHD 42 37 25 2.6 1.9
D 25 61/F REDO VHD 82 299 30 7.6 5.4
D 26 54/M VHD 70 32 26 1.1 0.8
D 27 64/F VHD 60 28 19 2.0 1.5
D 28 63/M REDO VHD 58 55 40 1.9 0.9
mean 61.0 62.4 90.2 28.0 3.0 2.1
S.D. 4.1 14.9 117.2 7.8 2.6 19
P value(A & B) 0.3903 0.2670 0.8539 0.5046 0.7494 0.6015
P value(S & D) 0.0033 0.5137 0.0386 0.0824 0.2713 0.4884

EF:ejection fraction, SGPT:serum glutamic-pyruvic transaminase, SGOT:serum glutamic-oxaloacetic transaminase. TB:total bilirubin,
IB:indirect bilirubin, S.D.:standard deviation, P:probability, CHD:congenital heart disease, VHD:valvular heart disease,
PDApatent ductus arteriosus, AO:aortic, ASD:atrial septal defect, VSD:ventricular septal defect, IHDtischemic heart disease
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Group No.  Age/Sex Disease RAP(mmHg) MPAP(mmHg) PCWP(mmHg) Pul, HT BHF
A 1 43}M  CHD OTHERS 8 1 5 - -
A 2 57/F  REDO VHD 1 28 14 - -
A 3 39'M  VHD 9 44 34 + -
A 4 21/M ASD 9 18 12 - o=
A 5 38/M  VHD 4 42 30 + +
A 6 54/M  VHD +
A 7 20/F PDA 3 85 36 + -
A 8 64/F AO. DISEASE -
A 9 59/M  REDO VHD 12 48 34 + +
A 10 35M  REDO VHD +
A 1 55/F REDO VHD 63 38 + +
A 12 45M  REDO VHD 30 48 38 + +
A 13 200M  VSD 7 21 2 - -
A 14 47/M  CHD OTHERS 7 20 - -

mean 42.6 9 389 26.3 6/11 6/14
S.D. 14.7 8.1 222 12.1
S 15 35M  AO. DISEASE -
S 16 31/F  VHD 9 58 37 + +
S 17 34/F  VHD 14 47 28 + +
S 18 36/M  ASD 2 7 6 - -
S 19 44/M  IHD -
S 20 33F  VHD 5 22 16 - -
S 21 41/F VHD 3 33 + +
S 22 52/M  IHD 4 14 8 - -
S 23 49/M  VHD 8 43 33 + +
mean 394 6.4 32 721.3 4/7 4/9
S.D. 7.5 4.2 18.6 13.2
D 24 63M  VHD 17 47 33 + +
D 25 61/F  REDO VHD 13 20 + +
D 26 54/M  VHD 57 + +
D 27 64/F  VHD 20 34 + +
D 28 63/M  REDO VHD 6 34 26 + +
mean 61.0 14 43 26.3 5/5 5/5
S.D. 4.1 6.1 11.2 6.5
P value(A & B) 0.3903 0.7776 0.6778 0.2579 0.0001 0.0001
P value(S & D) 0.0033 0.0726 0.3424 0.7954 0.0001 0.0001

RAP:right atrial pressure, MPAP:main pulmonary arterial pressure, PCWP:pulmonary capillary wedge pressure, Pul.
HT:pulmonary hypertension, BHF:backward heart failure, S.D.:standard deviation. P:probability, CHD:congenital heart disease,
VHD:valvular heart disease, ASD:atrial septal defect, PDA:patent ductus arteriosus, AO:aortic, VSD:ventricular septal defect.
IHD:ischemic heart disease

o A mE e AR YA FF Atolel s BAIEH PRI

#2048 HAR 5 AAHP < 0.001). SFH DL vl TEET

a3k ejection fraction, SGPT, total & indirect bilirubin, 2t gate] o wWge) vlawe & Sl 7lsstd)
A o E H2AER 4l Aol E AT AT B ol A= k3 oA, e wb, Al 9] &3] 7),
T ¢l A uked# s (P < 0.01), SGOT (P < 0.05) 18] 2 | W A 7E Soll A zlo] & uAE 4GP > 0.
TR} g AR G5 Aflol=(P<0.00D) 2 1. ST DE Aol kA kAl 4% by, 5
g wbAE 4= gl AR} Bl Ae &polE BAF 5= ¢l o (P > 0.05),
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Group . No Age/Sex  Disease EF(%)
A 1 43/M CHD OTHERS 64
A 2 57|F REDO VHD 83
A 3 39/M VHD 37
A 4 21/M ASD 64
A 5 38/M VHD 67
A 6 54/M VHD
A 7 20/F PDA
A 8 64/F AO. DISEASE
A 9 59/M REDO VHD 53
A 10 35/M REDQO VHD 55
A 11 55/F REDO VHD 57
A 12 45/M REDO VHD 55
A 13 20/M VSD 52
A 14 47/M CHD OTHERS 63

mean 42.6 59.1
S.D. 14.7 1.4
S 15 35/M AO. DISEASE
S 16 3/F VHD 46
S 17 34/F VHD 42
S 18 36/M ASD 70
S 19 44/M IHD 49
S 20 33/F VHD 55
S 21 41/F VHD 64
S 22 52/M IHD 62
S 23 49/M VHD 37
mean 394 53.1
S.D. 7.5 11.6
D 24 63/M VHD
D 25 61/F REDO VHD
D 26 54/M VHD
D 27 64/F VHD 70
D 28 63/M REDO VHD
mean 61.0
S.D. 4.1
P value(A & B) 0.3903 0.5674

P value(S & D) 0.0033

EF:¢ejection fraction,
1B:indirect bilirubin,
PDA:patent ductus arteriosus,

SGPT:serum glutamic-pyruvic transaminase,
S.D.standard deviation, P:probability,
AQ:aortic, ASD:atrial septal defect.

A8 FFAA A FAAE A 7 kP <o.
05). 7= ol oAM= HEgt vhejzto] st x|k
53] A FzA] DA ler}t Hopot A A ool
AP > 0.1).

TEF W

FEF W] vl & 59 & 60 2oksldvh AT
I} B2 vlawslHd &3 ejection fraction, SGOT, SGPT,

0.2433

SGOT(U/L) SGPT(U/L) TB(mg/dl) 1B(mg/dD)
132 56 12.5 6.2
32 19 5.3 3
76 18 6.1 3.9
109 34 14.6 13.0
55 20 5.0 3.6
58 16 5.0 4.4
53 21 9.4 7.8
84 28 5.3 38
48 17 6.0 32
98 39 5.8 3.7
110 30 7.9 5.1
160 90 5.0 34
158 25 5.0 4.7
113 33 6.8 5.3
919 319 7.1 5.1
40.7 19.9 3.0 2.6
34 52 8.1 4.5
116 30 6.6 39
75 18 10.3 6.4
96 25 5.8 4.7
65 53 5.0 35
49 22 5.4 4.0
73 17 5.0 39
49 28 6.0 32
258 31 7.1 4.5
90.6 30.7 6.6 43
67.6 13.3 1.7 09
207 36 12.0 6.2
502 133 339 229
520 565 19.3 5.0
92 18 11.0 7.0
380 254 12.0 8.8
340.2 201.2 17.4 10.0
186.7 224 0 9.6 7.4
0.4483 0 3007 0.1376 0.2381
0.0163 0. 0957 O 0031 0. 0095

SGOT:serum glutdmm—oxuloacem transaminase.
CHD:congenital heart discase,
VSD:ventricular septal defect,

TB:total bilirubin.
VHD:valvular heart disease,
THD:ischemic heart disease

total & indirect bilirubin, 7] A & A7} S-oll A= =)o) 7}
o), =3 71A A4 (P<0.05), H T catechol-
amine A8k (P < 0.001), F88k-A 7 % 4F:6.1 units, BT
H 71 18.2units (P < 0.05)ol A} -§-2] A4S Holgch S}
D 7 Atolol| 4} &3 ejection fraction & SGPT ako] }o]
€ Holz] ¢igki, SGOT(P<0.05), total bilirubin(P <
0.01), indirect bilirubin(P < 0.01), E32FA 714 A5 (P

< 0.03), 71AZF A17FH(P < 0.01), #HIL catecholamine A}
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Group - No. . ‘Age/Sex_ Discase CPB(min)  ACC(min) ICU(day) " INTU(hr). .. M.DOAB - TF(U)
A I 43/M  CHD OTHERS 75 48 2 26 3.1 2.0
A 2 57/F  REDO VHD 95 66 6 67 6.6 4.0
A 3 39/M  VHD 92 53 4 71 9.6 2.0
A 4 21/M  ASD 45 35 2 21 0.0 10.0
A 5 38M VHD 73 22 5 75 4.8 4.0
A 6 54/M  VHD 75 40 8 89 17.1 8.0
A 7 20/F PDA 53 21 6 66 4.7 16.0
A 8 64/F  AO. DISEASE 140 43 31 38 6.7 3.0
A 9 59/M  REDO VHD 107 64 5 46 11.6 3.0
A 10 35/M  REDO VHD 207 56 3 47 10.9 7.0
A 11 55/F  REDO VHD 149 86 28 500 14.2 4.0
A 12 45/M  REDO VHD 270 148 6 68 13.4 19.0
A 13 20/M  VSD 139 93 2 15 0.0 1.5
A 14 47/M  CHD OTHERS 137 124 7 118 5.6 2.5

mean 42.6 118.3 64.2 8.2 89.1 7.7 6.1

S.D. 14.7 619 37.1 9.2 121.5 52 54
S 15 35/M  AO. DISEASE 3 24 0.0 21.5
S 16 31/F  VHD 81 49 7 45 19.7 5.0
S 17 34/F  VHD 81 59 10 167 30.0 4.0
S 18 36/M  ASD 83 42 8 75 13.9 0.0
N 19 44/M IHD 83 40 4 53 2.9 5.0
S 20 33/F  VHD 98 84 2 22 0.0 2.5
S 21 41/F  VHD 222 177 5 68 15.0 7.0
S 22 52/M  IHD 191] 39 9 196 34 10.0
S 23 49/M  VHD 129 90 13 74 16.4 8.0

mean 394 121 72.5 6.7 80.4 11.3 7.0

S.D. 7.5 55.8 46.6 36 60.9 10.3 6.2
D 24 63/M  VHD 240 128 7 115 26.8 9.0
D 25 6!/F  REDO VHD 225 160 11 264 46.0 13.0
D 26 54/M  VHD 407 214 22 528 19.4 50.0
D 27 64/F  VHD 124 69 26 604 70.0 71.0
D 28 63/M  REDO VHD 294 51 1224 78.0 49.0

mean 61.0 258.0 142.8 234 547.0 48.0 384

S.D 4.1 103.5 60.6 17.3 426.8 25.8 26.5

P value(A & B)  0.3903 0.1387 0.1811 0.0260 0.0848 0.0014 0.0169
P value(S& D)  0.0033 0.0154 0.0745 0.0276 0.0077 0.0228 0.0156

CPB:cardiopulmonary bypass time,
M. BOAB:maximum dose of catecholamine, TF:transfusion,
VHD:valvular heart disease, ASD:atrial septal defect,
ease

ACC:aortic cross clamping time,

22 (P <0.05), 8-S H 4 :7.0units, DT H:

4units (P < 0.05) 52 F2l4-& Bk BaollA f-2)38t
Al total bilirubin @ Z}AE Hel 69 (S5, DI
g)oll 4 bilirubin o] 7F4=9} 7ked YA AFE of F AT WY
F A9 Fool dAIZE glovh AFedeF ol A
= ddAle] qladrt. o= AP FoAst AT &
FEE F%11]7]7] wjieolzt AztEm vE FA A

ICU:duration of intensive care unit stay,
S.D.standard deviation,
PDA:patent ductus arteriosus.

INTU:intubated time,
P:probability, CHD:congenital heart disease.
VSD:ventricular septal defect, THD:ischemic heart dis-

oA & AbEE}7) = Brhe3led 2] gk total bilirubin o] ZF
ofFoiele) HAE ez vyehld Fig. 4
mZoll 139 (92.9 %) ol A= Al 7] 50)
Je ol A indirect bilirubin ] $-¢]17} il 2w v}

e a3 A AR v]Fo] A ¢
o 2 Qg §-Yo] ule] Fulg el Fl’loje}l Azt
o o $= Eolr) B AT vlsle] total bilirubin

—-175—



utE3 9

Helxgtzol nUn|FUES

0 2 4 6 8 10 12 14 16 18 20
preop Postop. Day

Fig. 1. Total bilirubin in group A-preoperative & postoperat-
ive level

Bilirubin Level (mg/dl)

0 2 4 6 8 10 12 14 16 18 20
preop Postop. Day

Fig. 2. Total bilirubin in group S-preoperative & postoperat-
ive level

Bilirubin Level (mg/dl)

0 2 4 6 8 10 12 14 16 18 20 22

preop postop. day

Fig. 3. Total bilirubin in group D-preoperative & postoperat-
ive level
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Bilirubin Level (mg/dl)
12 = o

0 2 4 6 8 10 12 14 16 18 20
Postop. Day

Fig. 4. The correlation of postoperative decreasing tendency
of total bilirubin level according to oral feeding in group B

o] A7} "R Fow A (AT;7.26mg/dl. B-:10.5
mg/dl) & S5 % =Y}l ¥ E B A EL g
o] indirect bilirubino] ¢ B =[7t o] mHla]Ful

8 2of 2] gt Al A7 5] & indirect bilirubin o] w3

= =
ZHauFolrh Batell A wle]lFuld Fe) /118 2 4ut
F5Y AT R 717 E4delw o = 2
ket
L &
% vehd Qe 1715 s A eluet A
"8 4

S AgE ZHR A7 o] a2 veld ¢ 9l
b &5 T2 A7kl A E o ol A - el AL He|gh
s-transaminases 2] %7}}, bromosulphophthalein 2] o A}
o] 5 BA7) B A tow, A LRRE F8
At #3525 et S @ 7R [l
2 e b ol| 7H skt of] 7k Fhe] f1qle
ek AlgE ek AR & Fuke gl o'
& &H 1

ABRAIA ] TN ZE opr[ A1 5 gl 29fel

=
A aigl FuldE = Gilbert 23, Dubin-Johnson



o £-9] %]
1993:26:170-179

E 6. HATES 0| &5 NLU|RHHEES /oY 2R

[.  Pre-existing hepatocellular disease
I1.  Hereditary, familial disoders of bilirubin metabolism
IT11. Overproduction of bilirubin
A. Hemolysis
1. Transfusion-associated
Chronic hemolytic states
Glucose-6-phosphate dehydrogenase deficiency

.bw!q

. Open heart surgery
B. Hematoma resorption and pulmonary embolism
IV. Hepatocellular disease
A. Hepatitis-like
1. Viral hepatitis
2. Post-pump syndrome
3. Drug and anesthetic-induced hepatitis
4. Impaired perfusion
a. Congestive heart failure
b. Shock
¢. Hypoxemia
B. Intrahepatic cholestasis
1. Sepsis
2. Drug-induced cholestasis
? Postoperallw LhO]ESIdSlS

3 (hemolytic transfusion reaction)el| 7|
Qlglc}, 8 & 24 A7kl 25 wi= 35 Byl Hojo
= 22 10% 9F 20% 7} Fa o) o] 2eldt Wle]
A 432 717} one unit % 250mg, 500 mg ol @ah,
unit & FE3 A 71e) F4 T wlAd 71%S
l g ek fgli
& &3] vdehtE A2 oh, o)== 3}
: e A7 5k Fako] ol
o} wpabr] oj@ Ak FEF Fado] Adulzbx = S8l
e A ekt

O e OP 110

Sickle cell anemia 2} 7+-2 whal 2.3 Aleo) gl bz}
o]]/q\, ey} 7o A e AT Acla‘-l,. 288 o] {1t

2 4 gloer, glucose-6-phosphate dehydrogenase de-
ficiency &alell A= 5 3 5ol Folg] ofe] <FallEol ¢

uE 3 9
Helmstze nYe|fy] g%
slo] Zbyql £33
oldd FALEo 9l
Al o] Fof e} AA glo] 43
48 e 9 B 3
A defd ¢ glept

Ao 38 o] 83 AR HEY TEA] o= &
do] 7hak & (9le o8l Ao 2 QI Eely 34
=) A 72 elg 2l (sequestration)} 3] 24

off 7]<lgtc}. 71A gt i]%’% Fol =

o

el Ful 3ol ob]9 4 Srk
g zhado] Burd A9 ofe o
o] 47 S5 lrh opao <3

A4E TP Y RS

Coombs testel] <F

3 2 &5 (hematoma resorptlon)E 3%}%«] %}OJO] 5 5
o= de] FRlE o] vy Qe A EE
o} gz Gy
E 28 AMRd e HYAL g}y]e} = Ao
293t 7475 Atz A% g fato] & = 2.

(pulmonary embolus and infarction)A]
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