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Elucidation of the association of locomotive syndrome in chronic liver disease
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OBJECTIVE:We investigated whether prognosis of patients with HCC after
transcatheter arterial chemoembolization (TACE) was associated with venous blood ketone bodies.
METHODS: Sixty-eight patients with HCC who underwent TACE were recruited for this study. RESULTS:The
cumulative survival rate of patients with total ketone body ratio ([TKBR]:
posttreatment/pretreatment total ketone bodiesa <1 was 86.6%. The rate with TKBR was 59.0% at 300 d.

Cox regression analysis identified the TKBR that independently and significantly predicted the
patients® prognoses. Logistic regression analysis revealed the IMAC that predicted TKBR. TKBR and
IMAC were positively correlated. CONCLUSIONS: The venous ketone bodies could be a new predictor of

the prognosis of HCC patients after TACE.
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Table 1.

Factor

Age year 73.0(53-86)
Gender male 43(63.2%)
Period day 272.5(67-595)
BCAA + 30(44.1%)
BCLC stage 0/A/B/C/D 3/24/26/14/1
Albumin g/dl 3.30(2.0-4.3)
PT INR 1.110(0.95-2.06)
Total bilirubin mg/dl 0.80(0.3-2.2)
Child-Pugh grade A/B/C 44/23/1
AFP ng/ml 23.45(1.6-20182.0)
Fib-4 index 5.98(1.2-14.0)
PMI cm2/m2 5.7005(2.392-8.729
IMAC ratio -0.2745(-0.827-0.239)
Tumor size cm 2.20(1.0-15.0)
Tumor number Single 15(22.1%)
Etiology B/C/NBNC/alcohol 10/34/13/11
DM + 21(30.9%)
TACE conventional/ DEB 52/16

Data are given as the medians with ranges. Data
were collected at pre-treatment.
Abbreviations: BCAA, branched chain amino
acids; BCLC stage, Barcelona clinic liver
cancer stage; PT, prothrombin time; AFP,
o-Ffetoprotein; PMI, psoas muscle mass index;
IMAC, intramuscular adipose tissue content;
HBV, hepatitis B virus; HCV, hepatitis C virus;
DM, diabetes mellitus; TACE, transcatheter
arterial chemoembolization; DEB, drug eluting
beads.
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Table 2. TACE

Cox
Univariate analysis analysis

Risk factor P Hazard Ratio(95% CT) P
Age (year) >73 021 1053 (0331-3 0.929
Gender male 0.74 1.053 (0.977-1.134) 0.172
BCAA + 0.22
BCLC stage B/C/D 0.35
Albumin (g/dl) >33 0.81
PT (INR) < 1.110 038
Total bilirubin (mg/dl) >0.8 0.65
Child-Pugh grade B/C 092
AFP (ng/ml) >2345 087
Fib-4 (index) >6.0 0.19 0.923 (0.750-1.135) 0.449
PMI (em2/m2) <5.70 0.38
IMAC (ratio) >-0.2745 0.48
Tumor size (cm) >220 0.11 1.080 (0.905-1.289) 0392
Tumor number Multiple 0.63
DM + 0.77
TACE DEB 033
Total ketone bodies (umol/L) 263.0 0.61
TKBR =1 <0.01 1318 (1.049-1.656) 0.017
Hazard ratios for the development of

hepatocellular carcinoma were calculated by
Cox proportional hazards analysis.
Abbreviations: BCAA, branched chain amino
acids; BCLC stage, Barcelona clinic liver
cancer stage; PT, prothrombin time; AFP,
o-Ffetoprotein; PMI, psoas muscle mass index;
IMAC, intramuscular adipose tissue content; DM,
diabetes mellitus; TACE,
transcatheterarterial chemoembolization; DEB,
drug eluting beads; TKBR, total ketone bodies
ratio.

Table 3.

Multivariable model

Independent variables Odds Ratio (95% CI) P
Age (year) <73 1000 (reference)

>73 1319 (0.416-4.182) 0638
Gender male 1000 (reference)

Female 1551 (0.376-6.398) 0544
BCLC stage 0/A 1000  (reference)

B/C/D 0641 (0.162-2.543) 0527
PT (INR) <1110 1000 (reference)

> 1110 0682 (0.210-2.221) 0526
Total bilirubin (mg/dl) <08 1000 (reference)

>08 0325 (0.09-1.101) 0071
PMI (cm2/m2) 2570 1000 (reference)

<5.70 2426 (0.651-9.035) 0.187
IMAC <-0.2745 1000  (reference)

>-02745 3958 (1137-13.779) 0.031
Tumor size (cm) <22 1000 (reference)

>22 4115 (1.072-15.796) 0.039
DM - 1000 (reference)

+ 0823 (0.226-3.001) 0.768

Multivariable logistic-regression models were
prepared to estimate the predictors for total
ketone bodies ratio. Inclusion of variables in
the models was based on univariate analysis
(p<0.20). Abbreviations: TPMT, transverse
psoas muscle thickness; IMAC, intramuscular
adipose content; DM, diabetes mellitus.
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