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Abstract:
Objective We investigated the muscle cramp status of patients with liver cirrhosis by focusing on the de-

gree of liver damage, skeletal muscle mass, and nutritional status.

Methods All enrolled patients completed a questionnaire about muscle cramps. The degree of liver damage

was examined using the Child-Pugh classification and the albumin-bilirubin (ALBI) grade. The nutritional

status and skeletal muscle mass were examined using the Controlling Nutritional Status (CONUT) method

and the psoas muscle index (PMI).

Results Among the respondents, 55.7% of the patients reported experiencing muscle cramps. An analysis of

the two patient groups-those who experienced muscle cramps and those who did not-revealed significant dif-

ferences in Child-Pugh classification (muscle cramp-positive vs. muscle cramp-negative: A/B/C, 54.1%/

32.4%/13.5% vs. 90.0%/10.0%/0.0%; p=0.004), ALBI grade (1/2/3, 20.5%/71.8%/7.7% vs. 54.8%/38.7%/

6.5%; p=0.011), modified ALBI grade (1/2a/2b/3, 20.5%/20.5%/51.3%/7.7% vs. 54.8%/22.6%/16.1%/6.5%;

p=0.008), CONUT score (normal/mild/moderate/severe, 25.6%/28.2%/41.0%/5.1% vs. 22.6%/61.3%/12.9%/

3.2%; p=0.024), and PMI (3.85±1.13 cm2/m2 vs. 4.94±1.86 cm2/m2; p=0.012).

Conclusion Our findings suggest that muscle cramps occur more frequently in patients with liver cirrhosis

due to their decreased liver function and poorer nutritional status.
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Introduction

Liver cirrhosis is classified as asymptomatic compensated

cirrhosis or decompensated cirrhosis with obvious symp-

toms. Patients with decompensated liver cirrhosis are re-

ported to have a poor prognosis (1). Painful spasms of the

lower-limb muscles are experienced by 20-88% of patients

with liver cirrhosis (2); they also reduce patient quality of

life (QOL) (3). The severity of liver cirrhosis and ascites is

related to the onset of muscle cramps (4). However, the ef-

fect of degree of liver damage on muscle cramps remains

unclear (5).

The Child-Pugh classification (6), which is used to evalu-

ate degree of liver damage, classifies patients from class A

to C based on five factors: encephalopathy, ascites, serum

total bilirubin (T.Bil) levels, serum albumin (Alb) levels, and

prothrombin time (PT). A worse Child-Pugh classification

indicates a worse prognosis (1, 7). However, encephalopathy

and ascites are subjectively measured, and if all five factors
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Figure　1.　The questionnaire used to gather the characteristics of muscle cramps.

are not available, then the degree of liver damage cannot be

evaluated.

In contrast, determining the albumin-bilirubin (ALBI)

grade is simple, objective, and useful, and only requires the

measurement of the patient’s serum Alb and T.Bil levels.

The ALBI grade is classified into grades 1-3. Modified

ALBI (mALBI) grade, a subdivision of ALBI grade 2 into

grades 2a and 2b, is also used (8, 9). The ALBI grade is

also useful for predicting the outcomes of surgery (10), ra-

diofrequency ablation (11), transcatheter arterial chemoem-

bolization (12), and molecular-targeted therapy (13).

The Controlling Nutritional Status (CONUT) method is

used to calculate a score based on serum Alb levels, the to-

tal lymphocyte count (TLC), and total cholesterol (T-cho).

The patient’s nutritional status is then classified as follows:

normal (0-1), mild disorder (2-4), moderate disorder (5-8),

and advanced disorder (9-12) (14). Approximately 63% of

patients with liver cirrhosis are reported to be malnourished,

and the CONUT method can be used to evaluate their nutri-

tional status (15). Furthermore, this method demonstrates su-

perior performance in simple nutritional evaluations per-

formed during ordinary medical care (16) and is useful for

predicting the long-term prognosis of patients with end-stage

liver disease (17).

The concept of sarcopenia was first proposed by Rosen-

berg in 1989 (18). In 2010, sarcopenia was defined by the

European working group as “…a syndrome characterized by

progressive and generalized loss of muscle mass and

strength, which is associated with physical dysfunction, poor

QOL, and risk of death” (19). Even in Japan, patients with

chronic liver disease are aging, are frequently malnourished,

and have various comorbid metabolic disorders; these condi-

tions place the patients at high risk of developing sarco-

penia. Thus, in 2016, the Japan Society of Hepatology re-

leased the first edition of the assessment criteria for sarco-

penia in liver disease (20).

The frequency, degree, and pathophysiology of muscle

cramps in patients with liver cirrhosis have not been exten-

sively studied. In particular, detailed examinations based on

patient ALBI grade, nutritional status, and skeletal muscle

mass have not been performed. This study aimed to investi-

gate muscle cramps in patients with liver cirrhosis by focus-

ing on the degree of liver damage, skeletal muscle mass,

and nutritional status.

Materials and Methods

In this exploratory study, we used a questionnaire (Fig. 1)
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Table　1.　Baseline Patient Characteristics.

Age (years) 69.8±11.2

Sex (male/female) 48/22

BMI (kg/m2) 23.8±3.8

Etiology of chronic liver disease

Alcoholic/hepatitis B/hepatitis C/PBC/AIH/IPH/others 20/10/22/5/1/1/11

HCC 23

Alb (g/dL) 3.7±0.7

T.Bil (mg/dL) 1.33±1.20

PT (%) 83.7±18.2

Child-Pugh classification (A/B/C) 47/15/5

Child-Pugh score 6.2±1.6

ALBI grade (1/2/3) 25/40/5

mALBI grade (1/2a/2b/3) 25/15/25/5

ALBI score -2.30±0.62

CONUT (normal/low/moderate/severe) 17/30/20/3

CONUT score 3.7±2.4

PMI (cm2/m2) 4.31±1.57

Data are expressed as number or mean±standard deviation.

BMI: body mass index, PBC: primary biliary cholangitis, AIH: autoimmune hepatitis, 

IPH: idiopathic portal hypertension, HCC: hepatocellular carcinoma, Alb: albumin, T.Bil: 

total bilirubin, PT: prothrombin time, ALBI grade: albumin-bilirubin grade, mALBI 

grade: modified ALBI grade, CONUT: Controlling Nutritional Status, PMI: psoas muscle 

index

to conduct a survey of muscle cramps among 70 consecutive

patients with liver cirrhosis who visited the Department of

Gastroenterology at Nagoya Medical Center between Octo-

ber 2018 and June 2019. Data regarding each patient’s back-

ground, blood test results (peripheral blood counts, liver

function tests, Alb levels, PT, T-cho levels), and medications

taken [e.g., Shakuyaku-kanzo-to, carnitine, and branched-

chain amino acids (BCAAs)] were obtained from the pa-

tients’ medical records. The degree of liver damage was ex-

amined using the Child-Pugh classification and ALBI grade.

The nutritional status and skeletal muscle mass were exam-

ined using the CONUT method and psoas muscle index

(PMI) measurements, respectively. PMI was determined by

tracing an outline of the bilateral psoas major muscles using

an image unification system (SYNAPSE SCOPE V2 4.1;

Fujifilm Corporation, Tokyo, Japan) at the level of the third

lumbar vertebra on abdominal axial computed tomography

(CT). The total area was then divided by the square of the

patient’s height.

Statistical analyses

All data are expressed as the mean ± standard deviation.

Intergroup differences were analyzed using the Mann-

Whitney test and chi-squared test. p values of <0.05 were

considered to indicate statistical significance.

This study was approved by the Ethics Review Board of

Nagoya Medical Center.

Results

Baseline patient characteristics

This study included 48 men and 22 women with a mean

age of 69.8±11.2 years. The etiologies of liver cirrhosis in-

cluded: alcoholic liver disease (n=20), hepatitis B infection

(n=10), hepatitis C infection (n=22), primary biliary cho-

langitis (n=5), autoimmune hepatitis (n=1), idiopathic portal

hypertension (n=1), and other (n=11). The Child-Pugh clas-

sifications were as follows: class A, n=47, class B, n=15,

and class C, n=5; the mean Child-Pugh score was 6.2±1.6

(all five factors were not available for three patients). The

mALBI grades were as follows: grade 1, n=25, grade 2, n=

40 (grade 2a, n=15; grade 2b, n=25), and grade 3, n=5. The

mean ALBI score was −2.30±0.62 (Table 1).

Frequency of muscle cramps

Muscle cramps occurring within 3 months before the sur-

vey were reported by 55.7% of the respondents. Muscle

cramps were experienced daily, weekly, and monthly by

14.7%, 47.1%, and 38.2% of the respondents, respectively.

The duration spanned seconds in 23.5% of the respondents,

minutes in 70.6%, and hours in 5.9%. Overall, 67.6% of the

respondents noted experiencing cramps at night, while the

remaining 23.5% reported experiencing cramps during the

day and at night. Patients experienced varying degrees of

pain, as demonstrated by the range in the pain visual analog

scale results (Fig. 2).
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Figure　2.　Frequency of muscle cramps (A), duration (B), time of onset (C), and severity of pain (D). 
VAS: visual analog scale

Table　2.　Relationship between Muscle Cramps and the Child-Pugh Classification.

Presence of muscle cramps Absence of muscle cramps p value

n 37 30

Child-Pugh A/B/C (%) 54.1/32.4/13.5 90.0/10.0/0.0 0.004

Child-Pugh score 6.7±1.7 5.6±1.1 0.002

Table　3.　Relationship between Muscle Cramps and ALBI Grade.

Presence of muscle cramps Absence of muscle cramps p value

n 39 31

ALBI grade 1/2/3 (%) 20.5/71.8/7.7 54.8/38.7/6.5 0.011

mALBI grade 1/2a/2b/3 (%) 20.5/20.5/51.3/7.7 54.8/22.6/16.1/6.5 0.008

ALBI score -2.13±0.60 -2.51±0.59 0.003

ALBI grade: albumin-bilirubin grade, mALBI grade: modified ALBI grade

Association of nutritional status, skeletal muscle

mass, and degree of liver damage with muscle

cramps

Significant differences were found between patients who

experienced muscle cramps and those who did not in Child-

Pugh classification (muscle cramp-positive vs. muscle cramp

negative: A/B/C: 54.1%/32.4%/13.5% vs. 90.0%/10.0%/

0.0%; p=0.004), ALBI grade (1/2/3: 20.5%/71.8%/7.7% vs.

54.8%/38.7%/6.5%; p=0.011), mALBI grade (1/2a/2b/3:

20.5%/20.5%/51.3%/7.7% vs. 54.8%/22.6%/16.1%/6.5%; p=

0.008), CONUT classification (normal/mild/moderate/severe:

25.6%/28.2%/41.0%/5.1% vs. 22.6%/61.3%/12.9%/3.2%; p=

0.024), and PMI (cm2/m2: 3.85±1.13 vs. 4.94±1.86; p=0.012)

(Table 2-4). A multivariate analysis with logistic regression

revealed that the presence of muscle cramps was not signifi-

cantly associated with Child-Pugh score, ALBI score, CO-

NUT score, or PMI.

Treatment for muscle cramps

Thirty-two patients received treatment for muscle cramps

with the following medications: BCAAs (n=21), Shakuyaku-

kanzo-to (n=7), carnitine (n=2), BCAAs + carnitine (n=1),

and BCAAs + Shakuyaku-kanzo-to (n=1). Thirty-eight pa-

tients did not use drugs for muscle cramps. The muscle

cramp frequency was significantly associated with the ALBI/

mALBI grade and (ALBI grade 1/2/3: 22.2%/57.9%/

100.0%; p=0.044, mALBI grade 1/2a/2b/3: 22.2%, 37.5%,
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Table　4.　Relationship between Muscle Cramps and Nutritional Status.

Presence of muscle cramps Absence of muscle cramps p value

n 39 31

CONUT normal/low/moderate/severe (%) 25.6/28.2/41.0/5.1 22.6/61.3/12.9/3.2 0.024

PMI (cm2/m2) 3.85±1.13 4.94±1.86 0.012

CONUT: Controlling Nutritional Status, PMI: psoas muscle index

42.7%, and 100.0%; p=0.035) but not the Child-Pugh classi-

fication (Child-Pugh classification A/B/C: 33.3%/80.0%/

100.0%; p=0.071).

Discussion

Sarcopenia, a decrease in skeletal muscle mass, has re-

cently been received increased attention. The condition is

classified as primary sarcopenia, which is primarily caused

by aging, and secondary sarcopenia, which is caused by

other events. Secondary sarcopenia is classified into three

subcategories: activity-related, disease-related, and nutrition-

related sarcopenia (19). Among these subcategories, sarco-

penia is easily induced by complicated processes, such as

protein-energy malnutrition, increased basal metabolism, the

presence of a portal circulatory shunt (21), as well as ele-

vated serum myostatin levels (which occur secondary to de-

creased ammonia clearance and inhibit muscle

growth) (22, 23), and a decreased cognitive function (24),

all of which may occur in patients with liver cirrhosis. Sar-

copenia, is highly prevalent in patients with liver cirrhosis,

with reported rates ranging from 40% to 70%. This condi-

tion significantly affects a patient’s ability to perform their

activities of daily living (25).

Muscle cramps associated with liver cirrhosis significantly

reduce patient QOL (5). While its underlying pathogenesis

is unclear, factors such as neurological dysfunction, energy

metabolism, electrolyte imbalance, decreased plasma vol-

ume, use of loop diuretics (25), vitamin D deficiency (26),

ascites, and decompensated cirrhosis (27) are associated

with its occurrence. A higher dose of loop diuretics reduces

the skeletal muscle mass in patients with liver cirrhosis more

rapidly, independent of the severity of liver damage, and is

an important risk factor for sarcopenia and decreased sur-

vival (25). However, it remains unclear whether sarcopenia

is associated with muscle cramps (27). In contrast,

Nishiguchi et al. reported that sarcopenia reduces muscle

strength and quality to such an extent that normal activities

overload the muscles and induce muscle cramps (28).

The results of the current study suggest that the liver

function was apparently lower in patients who experienced

muscle cramps than in those who did not. Furthermore, the

ALBI grade was an objective measure of liver damage be-

cause its calculation only required the measurement of the

serum Alb and T.Bil levels (8, 9). Similarly, the CONUT

method (14), which can be calculated using serum Alb, T-

cho, and TLC levels, was used to objectively and repeatedly

evaluate the patient nutritional status and demonstrated that

patients who experienced muscle cramps had a significantly

poorer nutritional status in comparison to those who did not.

Furthermore, as CT examinations are commonly performed

for patients with liver cirrhosis, the evaluation of the skeletal

muscle mass is also recommended. The first edition of the

criteria for sarcopenia proposed by the Japanese Society of

Hepatology in 2016, suggested that skeletal muscle mass

should be evaluated using PMI (20). The skeletal muscle

mass evaluated by PMI in patients with muscle cramps was

significantly decreased. The PMI, ALBI grade, and CONUT

method are all objective tools that can be used to predict the

risk of developing muscle cramps in daily medical care.

This study revealed that only 59% of the patients who ex-

perienced muscle cramps actually received medical treat-

ment. One possible explanation is that some patients with

muscle cramps may not have mentioned the presence of

muscle cramps to their doctors due to their lack of knowl-

edge regarding the relationship between liver cirrhosis and

these symptoms (27). This study also revealed that a total of

55.7% of the respondents experienced muscle cramps; ac-

cordingly, it is important to educate patients about muscle

cramps as a complication of liver cirrhosis and to ask them

about muscle cramps in daily practice.

This exploratory study was associated with some limita-

tions. First, this observational study was performed in a sin-

gle institution with a limited number of patients and a rela-

tively small sample size, which limited the power of the

analysis. In particular, a multivariate analysis could not

show significant predictors of muscle cramps; thus, it is con-

sidered necessary to increase the number of patients and

centers in the future. Second, the effect of different etiolo-

gies of liver cirrhosis on muscle cramps was not examined.

Third, the recent consensus recommendation defined sarco-

penia as a demonstrable decline in muscle mass and muscle

strength; however, this study only evaluated muscle mass.

Fourth, it is difficult to determine the therapeutic effect be-

cause no questionnaire was administered before and after the

introduction of medications for muscle cramps. Finally, im-

provements in sarcopenia based on diet, exercise, and other

therapeutic interventions should be further considered.

Conclusion

This survey revealed that more than half of patients with

liver cirrhosis experienced muscle cramps and that a sub-

stantial number of them did not receive adequate treatment.
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Furthermore, muscle cramps were highly correlated with de-

creases in the liver function, nutritional status, and skeletal

muscle mass.
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