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    Insulin resistance which occurs common in patients on 
chronic continuous ambulatory peritoneal dialysis (CAPD) 
plays an important role in decreasing available glucose and 
protein for muscle anabolism. Thiazolidinediones is a PPAR 
receptor agonist with a high ability to increase insulin 
sensitivity and possibly their anabolic effects on improve 
sarcopenia.

Background:

Methods:

   A randomized, placebo-controlled trial, 31 CAPD patients 
(age 57.0±15.2 years in pioglitazone group and 60.5±15.4 
years in placebo group) were randomly allocated into two 
groups: pioglitazone (15 mg/day) and placebo for 16 weeks. 
Sarcopenia biomarkers include serum myostatin level and 
body composition by Dual-energy X-ray absorptiometry 
(DXA) were determined before and after the intervention.

Results:

Table 1. Baseline characteristics
Characteristics Pioglitazone 

(n=15)
Placebo 
(n=16)

P-value

Age (years) 57.0 ± 15.2 60.5 ± 15.4 0.529

Male (%) 9 (60%) 7 (43.8%) 0.480

BMI (kg/m2) 23.8 ± 3.8 24.4 ± 4.01 0.720

Underlying disease (n, %)

- Hypertension 15 (100%) 14 (87.5%) 0.484

- Ischemic heart disease 1 (6.7%) 6 (37.5%) 0.083

- Stroke 0 (0%) 4 (25%) 0.101

Edema  n,(%) 1 (6.7%) 1 (6.3%) 1.000

Residual urine > 100 mL/day n,(%) 10 (66.7%) 14 (87.5%) 0.220

nPNA (g/kg) 1.0 ± 0.4 1.0 ± 0.3 0.414

Energy intake (kcal/kg/day) 31.0 ± 2.0 31.8 ± 1.5 0.143

Protein intake (g/kg/day) 1.0 ± 0.1 1.0 ± 0.1 0.516

Serum glucose (mg/dL) 98.3 ± 9.1 98.7 ± 12.45 0.913

Serum cholesterol (mg/dL) 155.0 ± 37.0 155.0 ± 35.5 0.991

Serum bicarbonate (mEq/L) 27.6 ± 2.5 26.4 ± 3.1 0.237

Serum phosphorus (mg/dL) 4.6 ± 1.4 4.2 ± 1.2 0.355

Serum albumin (g/dL) 3.5 ± 0.5 3.6 ± 0.4 0.502

Hemoglobin (g/dL) 10.5 ± 1.5 10.0 ± 1.3 0.335
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Conclusion

      The study indicates that 16-weeks of pioglitazone 
treatment reduced the serum sarcopenia biomarkers but 
showed no effect on the muscle mass in no diabetic CAPD 
patients.

Screening non diabetic CAPD: N = 83

• Excluded (n = 52) : Did not meet 
inclusion criteria

N = 31

Placebo group  
(n=16)

Pioglitazone 15 mg/day 
(n=15) 

Figure 1. Flow chart

Serum myostatin, appendicular skeletal muscle and nutritionist consultation at baseline

  At baseline, serum myostatin level was 6.40±3.14 ng/mL in 
pioglitazone group and 5.12±3.53 ng/mL in placebo group and 
relative skeletal muscle index was 7.14±1.18 kg/m2 in 
pioglitazone group and 6.52±1.33 kg/m2 in placebo group.   
     
  Serum myostatin level significantly decreased in the 
pioglitazone group compared to the placebo group at 8 weeks 
(-1.32 (95%CI -1.98 to -0.66) vs. 0.56 (95%CI -0.48 to 1.61) ng/
mL; P=0.003) and at 16 weeks (-2.32 (95% CI -3.11 to -1.53) vs. 
0.10 (95% CI -0.71 to 0.92) ng/mL; P<0.001).  
   
   
   No significant changes were observed in blood pressure, 
fasting plasma glucose, hemoglobinA1C, and serum creatinine 
concentrations compared with baseline in either group. No 
serious side-effects including hypoglycemia and heart failure 
was detected. 

Mean change Pioglitazone 
(n=15)

Placebo 
(n=16)

P-value

Body weight (kg) 0.17 (-2.57, 2.91) -0.74 (-2.17, 0.69) 0.524

Mean arterial pressure  (mmHg) 2.2  (-6, 10.4) -5.06  (-14.57, 4.44) 0.229

Fasting plasma glucose (mg/dL) 2.44  (-2.08, 6.96) -2.32  (-6.85, 2.22) 0.124

Serum albumin (g/dL) 0.33  (0.11, 0.54) -0.14  (-0.48, 0.2) 0.021

Fat mass (kg) 0.28 (-1.46, 2.01) -0.09 (-2.16, 1.98) 0.761

Visceral fat mass (kg) 0.02 (-0.03, 0.07) -0.04 (-0.13, 0.05) 0.168

Table 4. Adverse outcomes 

Data presented as mean ± SD and percentage

Adverse events specific to pioglitazone were not observed. 

Figure 2. Change of serum myostatin levels  at 8 weeks and 16 weeks

Serum myostatin, appendicular skeletal muscle and nutritionist consultation at 8 and 16 
weeks

Table 3. Mean changes of clinical outcomes after 16 weeks of treatment

Data presented as mean ± 95%CI.

Characteristics Pioglitazone 
(n=15)

Placebo 
(n=16)

P-value

Hypoglycemia  n,(%) 0 (0) 0 (0) NA
Edema  n,(%) 1 (6.7) 0 (0) NA
Congestive heart failure  n,(%) 0 (0) 0 (0) NA
Fracture  n,(%) 0 (0) 0 (0) NA

Figure 3. Change of relative skeletal muscle index at 16 weeks

Serum myostatin was measured by ELISA technique 
Appendicular muscle mass (ASM) was determine by Dual-
energy X-ray absorptiometry (DXA) and the results were 
reported with relative skeletal muscle index (RSMI) = ASM / 
height (m)2 

Mean difference (-1.32 (95%CI -1.98 to -0.66) vs. 
0.56 (95%CI -0.48 to 1.61) ng/mL; P=0.003

Mean difference -2.32 (95% CI -3.11 to -1.53) vs. 
0.10 (95% CI -0.71 to 0.92) ng/mL, P<0.001

*P=0.175 vs placebo

*P<0.001 vs placebo
*P<0.001 vs placebo

*

*

*

Relative skeletal muscle index did not significantly change in the both groups at 16 weeks

At 8 weeks At 16 weeks


