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Abstract

Autonomic dysfunction is an dysfunction of the normal functioning of the autonomic nervous system that
adversely affect health. Few studies suggest that autonomic dysfunction is common in liver cirrhosis, both in
alcoholics and non alcoholics. Autonomic neuropathy in liver cirrhosis is characterized by predominant
vagal impairment. Autonomic dysfunction accounts for a significant proportion of symptoms, which can be
common, non specific and challenging to treat. Autonomic dysfunction contribute to the impaired quality of
life in chronic liver disease. Hence the present study is undertaken to estimate the presence of autonomic
dysfunction in patients of alcoholic cirrhosis and to determine the association between severity of of liver
damage and extent of autonomic function impairment.

This hospital based cross sectional study includes 60 cases of alcoholic cirrhosis. Various tests for the
cardiovascular autonomic dysfunction were done on all cases. Severity of liver damage was determined by
Child-pugh class of liver cirrhosis. The data was collected and analysed at the end of study.

Autonomic dysfunction was seen in 55(94%) cases of alcoholic cirrhotics. Only parasympathetic
dysfunction was observed in 44(73.3%) cases while only sympathetic dysfunction was seen in 2(3.3%) cases.
Combined, i.e.both sympathetic and parasympathetic dysfunction was seen in 9(15%) cases. According to
Ewings criteria, maximum cases (31) had early autonomic dysfunction while only 3(5%) cases had severe
autonomic dysfunction. There were 30(50%) cases of Childs class B followed by 20(33%)in Childs class C.
Only 10(11.7%) were included in Childs class A. There was no statistical significant association between
Child-Pugh class of liver cirrhosis and autonomic dysfunction. But there was statistical significant
association (P<0.05) between severity of autonomic dysfunction and higher Child Pugh class of liver
cirrhosis.

Autonomic dysfunction is common in alcoholic cirrhosis of liver. The severity of autonomic dysfunction
increases with increase in the extent of the liver damage.

Keywords-Autonomic dysfunction,Cirrhosis of liver.

Introduction specifically ethanol is a potent CNS depressant
Cirrhosis of liver is a global health problem and with a range of effects on all systems particularly
leading cause of morbidity and mortality. Alcohol, autonomic nervous system (ANS). It has been
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observed that alcoholics with liver damage have
higher frequency of neuropathy than those without
it. ' There are reports of association of chronic liver
disease with autonomic neuropathy.?

Autonomic dysfunction can be primary or
secondary, acute or chronic, and transient or
progressive. Autonomic dysfunction is common in
liver cirrhosis, both in alcoholic and non
alcoholic.®* The prevalence of autonomic
dysfunction in chronic liver disease is as high as
67% in some populations.*One of the major
contributors to a poor quality of life in chronic
liver disease is autonomic dysfunction.’lt was
hypothesized that patients with autonomic
neuropathy are more likely to develop hepatic
encephalopathy due to decreased intestinal transit
time.°Autonomic dysfunction is in independent
risk factor for mortality in both compensated and
decompensated cirrhotic patients. So consider-
ation should be given to early liver transplantation
in those cirrhotic patients with autonomic
dysfunction.>* Thus, clinicians who care for
patients with chronic liver disease have to
recognise when autonomic dysfunction may be
present, and which investigations and treatment
may be of benefit.

The sympathetic (SNS) and parasympathetic
nervous systems (PNS) form the two arms of the
ANS through which viscera, smooth muscle and
secretory glands are controlled involuntarily. The
physiological responses of sympathetic nervous
stimulation on cardiovascular system are
increased heart rate (HR) and blood pressure (BP).
The neurotransmitter of the parasympathetic
nervous system is acetylcholine. The stimulation
of the parasympathetic nervous system causes the
cardiovascular clinical responses like decreased
HR and contractility.

The pathogenesis of autonomic neuropathy in
cirrhosis of liver is not fully understood. Several
mechanisms have been suggested like circulatory
changes in cirrhosis, metabolic and neurohor-
monal alteration. An increase in circulating
vasodilators due to increased concentration of
nitric oxide, a diseased liver and a portosystemic

circulation bypassing hepatic metabolism will
contribute to increased systemic vasodilatation.
Circulating vasodilators will activate the renin-
angiotensin-aldosterone system (RAAS) and
increase plasma levels of the vasoconstrictor
angiotensin Il. Angiotensin Il may interact with
the parasympathetic control of heart rate
variability (HRV). Infusion of angiotensin 1l
causes a decrease in HRV and a reduction in vagal
discharges to the heart.’

There is an increased sympatomatic burden due to
autonomic dysfunction in chronic liver disease,
but may be overlooked in favor of laboratory
markers of disease severity. Many of the
symptoms of autonomic dysfunction, such as
fatigue and sexual dysfunction, pose difficulties
for clinicians, as they may be considered low
priority, ubiquitous and unmodifiable. As
autonomic dysfunction is an independent risk
factor for mortality in cirrhotic patients,
recognizing it will help to identify those patients
who are at increased risk of death. Hence this
study is carried out to determine the magnitude of
autonomic dysfunction in alcoholic cirrhosis of
liver and to determine its association with extent
of liver damage.

Materials and Methods

The study was carried out on 60 patients of
alcoholic cirrhosis of liver in the tertiary care
institute. The study was approved by institutional
ethics committee. This study was conducted
between December 2013 to September 2015.The
diagnosis of cirrhosis was based on history,
clinical features and ultrasonography. Male
patients consuming at least 80 grams of
alcohol/day for at least 8-10 years and female
patients consuming at least 20-40 grams of
alcohol/day for at least 8-10 years were included
in the study. Patients who were on drugs known to
cause autonomic disturbances, those with history
of Diabetes mellitus, leprosy, human immunodef-
iciency virus infection, autoimmune disorders like
Systemic lupus erythematosus (SLE), Rheumatoid
arthritis  (RA), Sjogren syndrome etc., any
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malignancy, chronic kidney disease, patients of
hepatic encephalopathy or any other acute
concurrent illnesses, patients with other causes of
cirrhosis like viral hepatitis, biliary cirrhosis,
cardiac cirrhosis etc., patients less than 20 years of
age were excluded from the study.

All patients who fulfilled inclusion and exclusion
criterias were informed about the procedure of the
study and were serially recruited in the study after
written valid informed consent. A detailed clinical
history with special reference to symptoms of
autonomic disturbances, history of amount,
frequency and type of alcohol consumed from
each subject, general physical and systemic
examination including neurological assessment
and treatment received were noted. All the
patients were subjected to a battery of five
standard cardiovascular autonomic function tests
to determine autonomic dysfunction.

Tests Reflecting Cardiac Parasympathetic
Damage

1.Heart rate response to Valsalva manoeuvre.
The valsalva manoeuvre was performed using
mercury sphygmomanometer with blowing in
rubber tube and holding a pressure of 40 mm hg
for 15 seconds, with continuous ECG recording
from 1 minute before the strain upto 30 seconds

after the strain. The result expressed as :
Valsalva ratio = Longest R-R interval after the strain
Shortest R-R interval during the strain

The result was assessed using Ewing’s criteria.

2. Deep breathing test

The subject was asked to breathe deeply at six
breaths per minute (five seconds “in” and five
seconds ‘“out”) for one minute. An ECG was
recorded throughout the period of deep breathing
and onset of each inspiration and expiration was
marked on ECG paper. The maximum and
minimum R-R intervals during each breathing
cycle were measured with a ruler and converted to
beats/min.

The result is expressed as mean of the difference
between the highest and the lowest heart rate for
the six measured cycles in beats/min.

3. Heart rate response to standing (30:15 test)
The test was performed with the subject lying
quietly on bed while the heart rate was recorded
continuosly on an electrocardiograph. The subject
was then asked to stand unaided and the point at
starting to stand was marked on ECG paper. The
shortest R-R interval at or around the 15 ™ beat
and the longest R— R interval at or around the 30
beat after starting to stand were measured with a
ruler. The characteristic heart rate response was
expressed by 30:15 ratio .

Tests Reflecting Cardiac Sympathetic Damage
1. Blood pressure response to standing

In this test, the subject’s blood pressure was
measured before starting the test, while he was
lying quietly and after 2-3 minutes of standing.
The postural fall in Blood Pressure (orthostatic
hypotension) was taken as the difference between
the systolic pressure lying and the systolic Blood
Pressure standing.

The results were assessed using Ewing’s criteria.
The fall in systolic blood pressure after standing
less than 10 mm of Hg is normal, 10-20 mm of Hg
is borderline and > 20 mm of Hg is abnormal.
2.Hand grip test

The subjects were explained about the procedure
through self demonstration. The subjects were
asked to hold the handgrip dynamometer in the
dominant hand and compress it with maximum
effort. The tension developed was measured. The
procedure was repeated 3 times and the average
was taken which was the maximum isometric
tension (T max). Then the subject was asked to
maintain 30% of the T max for 3-5 minutes or till
the subject could sustain the effort comfortably.
Systolic and diastolic BP was recorded on the
non-exercising arm 30 seconds before release of
handgrip. The response was considered as the
difference between maximum diastolic BP during
exercise and the pre-exercise reading. The results
were assessed using Ewing’s criteria.?

Bhaurao D.Nakhale et al IMSCR Volume 05 Issue 03 March

Page 18868




Table 1:

Ewing’s criteria for Cardiovascular Autonomic Neuropathy (CAD)

Test Normal Borderline | Abnormal
Deep breathing test ( max-min heart rate beats/min) >15 11-14 <10
Valsalva ratio >1.21 1.11-1.20 <1.10
The standing 30:50 ratio >1.04 1.01-1.03 <1.00
Blood pressure response to standing : fall in systolic blood <10 10-20 >20
pressure in mm of Hg

Blood pressure response to sustained handgrip : rise in diastolic >16 11-15 <10
blood pressure in mm of Hg

Normal = all test normal or 1 test borderline.

Early CAD = one of the three heart rate test abnormal or 2 borderline.

Definite CAD = 2 heart rate tests abnormal .

Severe CAD = 2 heart rate tests abnormal + 1 or both blood pressure tests abnormal.

A simple set of clinical and laboratory features as
devised by Child and Turcotte (later modified by
Pugh and named Child- Pugh criteria) were used
in the study to quantify the severity of liver
damage in patients.

Scoring is done on the basis of degree of ascites,
encephalopathy, hypoalbuminaemia, and hyperbil-
irubinaemia, hypoprothrombinaemia. The score of

Table 2: Modified Child-Pugh Classification:*°

each is added to classify a patient of the
parameters in an individual as belonging to Child
class A, B, or C (table 2). This grading of cirrhosis
was originally devised to help select patients with
cirrhosis for portal systemic shunt surgery and it
has been shown to have prognostic value in
several studies.

Factor Units 1 2 3
Serum Bilirubin mmol/L <34 34-51 >51

mg/d| <2.0 2.0-3.0 >3.0
Serum Albumin o/L >35 30-35 <30

g/dl >3.5 3.0-3.5 <3.0
Prothrombin Time Seconds 0-4 4-6 >6

prolonged

INR <1.7 1.7-2.3 >2.3
Ascites Easily controlled | Poorly controlled
Hepatic Encephalopathy minimal Advanced

Child-Pugh class A: score 5-6
Child-Pugh class B: score 7-9
Child-Pugh class C: score 10-15

Results
Total sample size in the study was 60 cases of
alcoholic cirrhosis of liver

Table 3:Age wise distribution of cases of
alcoholic cirrhosis of liver

Age in years Number(n = 60) Percentage
21-30 3 5
31-40 18 30
41-50 27 45
51-60 12 20
Total 60 100

Maximum number of patients were in 41-50 years
of age group.

Only 1 (1.7%) out of 60 cases of alcoholic
cirrhosis of liver was female. Rest 59 (98.3%)
cases were male.

55 out of 60 cases were found to have
cardiovascular autonomic dysfunction.

Table 4: Distribution of patients with
cardiovascular autonomic dysfunction (CAD)
Cardiovascular autonomic | Number | Percentage
dysfunction(CAD) (n==60)

Normal 5 8.3
Only sympathetic dysfunction 2 3.3
Only parasympathetic dysfunction 44 73.3
Combined(both sympathetic and 9 15
parasympathetic dysfunction)
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Majority (73.3%) of the patients had only
parasympathetic dysfunction while few cases
(3.3%) had only sympathetic dysfunction.
Combined, i.e.both sympathetic and parasym-
pathetic dysfunction was seen in 15% cases.5
(8.3%) cases didn’t have any cardiovascular
autonomic  dysfunction.  Considering either
sympathetic or parasympathetic dysfunction, 11
(18.3%) out of 60 cases had sympathetic and
53(88.3%) out of 60 cases had parasympathetic
dysfunction.

Table 5: Distribution of cases according to
severity of cardiovascular autonomic dysfunction
(CAD) as defined by Ewing’s criteria

Severity of CAD | Number(n==60) | Percentage
Normal 5 8.3
Early CAD 31 51.7
Definite CAD 21 35
Severe CAD 3 5

Majority (51.7%) of the patients had early
cardiovascular autonomic dysfunction (CAD).

Table 6: Association of cardiovascular autonomic
dysfunction(CAD) and Child —Pugh class of liver
cirrhosis

there was no statistically significant difference
between increasing Child —Pugh class of liver
cirrhosis and CAD.

Table 7: Association of severity of cardiovascular
autonomic dysfunction(CAD) and Child —Pugh
class of liver cirrhosis

Severity of Child —Pugh class

CAD A B C P value
n=10 n=30 n=20

Normal 3outof5 2outof5 0 out of

n=5 5

Early 6 out of 31 11 out of | 14 out

n=31 31 of 31

Definite lout2l 16 out of | 4out21

n=21 21 P

Severe 0 loutof3 | 2 outof | value=0.007

n=3 3

Child Pugh Cardiovascular autonomic
classification dysfunction(CAD)
Present Absent P value
n=55 n-5
A 9outof10 | 1 outof10
n=10
B 27 out of | 3 outof30
n=30 30
C 19 out of | 1 outof20 | P value=0.80
n=20 20

There were 10(16.7%) cases in Child class A,
30(50%) cases in class B and 20(33.3%) in class
C. Thus, maximum patients were belonging to
class B.

In patients belonging to Child class A,9 (90%)
cases had CAD. Amongst patients belonging to
Child class B,27 (90%) had CAD and patients of
Child class C,19 (95%) had CAD. There was not
much difference between increasing frequency of
CAD and increasing Child-Pugh class of liver
cirrhosis and on applying test for association,

The association of severity of cardiovascular
autonomic dysfunction (CAD) and Child —Pugh
class of liver cirrhosis was statistically significant.
The increasing severity of cardiovascular
autonomic dysfunction was associated with higher
Childs class of liver cirrhosis. Thus, as the
severity of Child-Pugh class of liver cirrhosis
increased, the severity of cardiovascular
autonomic dysfunction also increased.
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Distribution of patients according to severity of cardiovascular
autonomic dysfunction (CAD) (n=60)
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Graph 1 : Distribution of patients according to severity of Cardiovascular Autonomic Dysfunction (CAD)

according to Ewing’s criteria.

Severity of cardiovascular autonomic dysfunction (CAD) according
to Child-Pugh’s class of liver cirrhosis (n=60) (P Value = 0.007)
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Graph 2 : Association of severity of Cardiovascular Autonomic Dysfunction (CAD) and Child-Pugh class
of liver cirrhosis
(Class A, Class B and Class C)
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Discussion

Autonomic nervous dysfunction is a known
complication of alcohol abuse. Autonomic
damage is expected in some patients with
alcoholic cirrhosis.

In this study, 55 out 60 (91.7%) cases were found
to have an abnormal result in one or more
autonomic function tests. Only symathetic
dysfunction was seen in 2(3.3%) cases, only
parasympathetic damage in 44(73.3%) cases and
9(15%) out of 60 had combined sympathetic and
parasympathetic dysfunction.

Similar results were observed in the study
conducted by Bajaj and Agrawal where 16(80%)
out of 20 patients (10 alcoholics and 10 non
alcoholics) of cirrhosis had  autonomic
dysfunction. None of the patient found to have
sympathetic  damage alone  while only
parasympathetic damage was observed in 8 cases,
and combined i.e. parasympathetic and
sympathetic damage was seen in 8 cases.™

Gentile et al found autonomic neuropathy in 60%
(71% in alcoholic group and 57% in the non
alcoholic group) out of 113 cases of cirrhosis
studied.?

Kempler P et al in their evaluation of 121 patients
with chronic alcoholism-33 without

liver disease, 33 with fatty liver, 33 with cirrhosis,
10 with biliary cirrhosis and 12 patients of
cirrhosis of another origin. They found autonomic
reflex damage in all cases and observed
significantly more damage in those with liver
disease.’®* Hendrickse and Triger reported
cardiovascular autonomic  dysfunction  with
predominantly parasympathetic abnormality in
35% of the patients with chronic liver disease.**

In our study, heart rate response to standing was
the most frequent (41 cases,68.3%) abnormal
autonomic function test in cases with alcoholic
liver cirrhosis.15(25%) cases had abnormal heart
rate response to deep breathing,9(15%) had
abnormal blood pressure response to sustained
handgrip and 17(28%) had abnormal Valsalva
ratio.

Bajaj and Agrawal in their study also noted heart
rate response to standing as the most frequently
(11 out of 20, 55%) abnormal test in cirrhotics.™
Barter and Tanner in their study noted there was a
significant difference between alcoholics and
controls for the mean heart rate response to
standing(30:15 ratio; alcoholics 1.03,controls
1.13; p,0.001) with 10 alcoholics showing a
definitely abnormal value(<1.0) compared to 3
controls. Heart rate response to standing was the
most sensitive test(82%) with high specificity.
Heart rate response to Valsalva manuoevre and
postural drop in blood pressure were highly
specific but of low sensitivity.8 patients had
abnormal heart rate response to deep breathing ,8
patients had abnormal blood pressure response to
sustained handgrip and 7 patients had abnormal
Valsalva ratio.!

The association of cardiovascular autonomic
dysfunction (CAD) and Child —Pugh class of liver
cirrhosis was not found to be statistically
significant in the present study.

In this study, according to Ewing,s criteria of
severity of CAD,31(51.7%) had early,21(35%)
cases had definite and 3 (5%) cases had severe
CAD. There were 30(50%) cases in Childs class B
followed by 20(33.3%) cases in Childs class C
and 10(16.7%) cases in Childs class A. The
association of severity of cardiovascular
autonomic dysfunction and Child Pugh class of
liver cirrhosis was statistically significant. The
increasing severity of cardiovascular autonomic
dysfunction was associated with higher Childs
class of liver cirrhosis.

Hendrickse and Triger reported a strong
correlation between the abnormal autonomic
function tests and Child Pugh score (p<0.0001).In
their study, they found autonomic dysfunction in
69% of Child class B and C patients and 23% in
class A patients (p<0.0001).** On the contrary,
Gonzalez-Reimer et al in their study of 33
alcoholics, 20 of them cirrhotics, found a weak
correlation between liver function and autonomic
neuropathy*®
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In the study by Jain J et al, higher magnitude
(75.9%) of autonomic neuropathy was found
among subjects with Child Class C in comparison
to subjects with Child Class B and A. Also,
magnitude of autonomic neuropathy was more
among cirrhotics with more than one reason
(alcohol and hepatitis B) than cryptogenic
cirrhosis. ™

Conclusions

This study shows that high prevalence of
autonomic dysfunction is found in patients of
alcoholic liver cirrhosis. Increasing severity of
autonomic dysfunction as per Ewings criteria is
also significantly associated with increase in
extent of the liver damage. The non alcoholic
cirrhotics were not included in the study.Furthur
prospective studies involving a larger number of
patients are needed to delineate the factors
responsible for the derangement and the final
treatment measures if possible.
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