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Cardiovascular Autonomic Dysfunction in Patients with Liver Cirrhosis
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Department of Internal Medicine,
Keimyung University School of Medicine, Taegu, Korea

Abstract : Autonomic neuropathy has been reported in association with liver
cirrhosis. Cardiovascular autonomic nerve function was tested in fourteen healthy
control subjects and twenty-six liver cirrhosis patients. Heart rate response to
Valsalva maneuver and to deep breathing, and immediate heart rate response to
standing were used to assess parasympathetic function. Blood pressure response
to standing and to sustained hand grip were used to assess sympathetic function.
Cardiovascular autonomic dysfunction was diagnosed when at least one response
of five tests was abnormal. The cirrhosis patients were also subdivided into two
groups according to the indocyanine green (ICG) secretion test abnormality (cut
off value 15%), and into three groups according to the Child-Pugh classification
respectively. One (7%) of fourteen control subjects and fifteen (58%) of twenty-six
cirrhosis patients showed evidence of cardiovascular autonomic dysfunction. One
(17%) of six patients with normal ICG test, and fourteen (70%) of twenty
patients with abnormal ICG test showed abnormal test results. Five (38%) of
thirteen patients with Child-Pugh classification A, and ten (77%) of thirteen
patinets with Child-Pugh classification B and C showed cardiovascular autonomic
dysfunction. These results show that cardiovascular autonomic dysfunction is
common in the liver cirrhosis patients, and parallels with disease severity.
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Table 1. Age and sex distribution of subjects
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Number Age (years) Sex (M:F)
Mean+ SD
Cotrol 14 534 + 6.05 8:6
Liver cirrhosis 26 542 + 10.09 20:6

Table 2. Characteristics of patient with cardiovascular atuonomic dysfunction

Normal (n=11)

Abnormal (n=15)

Male:Female 9:2

Age (years) 54.2

Duration of liver cirrhosis (months) 18.5

Indocyanine green test (%) 20.3

Child-Pugh classification A 10
B 2

C

11:4
(29-71) 54.3 (41-72)
(1-48) 31.7 (3-120)
(2.5-49.9) 35.2 (6.4-53.6)

3
3
7
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Table 3. Frequency of cardiovascular autonomic dysfunction between control and patients

Control (n=14) Cirrhosis (n=26) P value

Heart rate response

Valsalva maneuver 0

Deep breathing

Standing 0
Blood pressure response

Standing 0 0

Handgrip 0 3
1 or more 1(7%) 15 (58%) 0.002

Table 4. Frequency of cardiovascular autonomic dysfunction in liver cirrhosis according to ICG test

Normal ICG (n=6) Abnormal ICG (n=20) P value

Heart rate response

Valsalva maneuver 0 6

Deep breathing 1 5

Standing 0 9
Blood pressure response

Standing 0 0

Handgrip 0 3
1 or more 1(17%) 14 (70%) 0.02

ICG: indocyanine green.
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B+COOO 0000 00000 000 00O
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Table 5. Results of ICG test in patients of cardiovascular autonomic dysfunction

ICG< 15% (n=6)

15<ICG< 30% (n=7)

1CG>30% (n=13)

1 of 5 tests 1
2 of 5 tests 0
Total 1 (17%)

0 4
2 8
2 (29%) 12 (92%)

ICG: indocyanine green.

Table 6. Frequency of cardiovascular autonomic dysfunction according to severity of liver cirrhosis

Child - Pugh classification

A (N=13) B & C (n=13) P value

Heart rate response

Valsalva maneuver 1 6

Deep breathing 1 8

Standing 4 2
Blood pressure response

Standing 0 0

Handgrip 1 2
1 or more 5(38%) 10 (77%) 0.047
Table 7. Child-Pugh classification and ICG test

Child - Pugh classification
ICG test A (n=13) B (n=5) C (n=8)

Normal 5 (38%) 1 (20%) 0 (0%)
Abnormal 8 (62%) 4 (80%) 8 (100%)
ICG test range 2.47-42.34% 14.97-53.59% 17.35-52.57%
(average) (20.54%) (37.40%) (37.12%)

ICG: indocyanine green.
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