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The PERFECT Study (PEnnel Real liFe Efficacy Clinical Trial), a Double-Blind,
Randomized, Multicenter Trial Examining the Efficacy of Biphenyl Dimethyl
Dicarboxylate Combined with Gadic Oil in Patients with Transaminase
Elevated Chronic Liver Disease
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Background/Aims: Biphenyl dimethyl dicarboxylate (DDB) combined with garlic oil (pennel) has been used to treat chronic liver
disease. A randomized, double-blind, active- and placebo-controlled clinical trial was conducted to investigate the efficacy, safety
and quality of life in chronic liver disease patients.

Methods: A total of 237 patients with chronic liver disease were randomized into three groups; 100 patients were administered
pennel, 102 patients Legalon as an active-control and 35 patients placebo for 12 weeks. The primary endpoint was the rate of
alanine aminotransferase (ALT) normalization. We assessed differences in ALT levels and malondialdehyde (MDA) as an
oxidative biomarker between 0 and 12 weeks, the improvement in quality of life using a chronic liver disease questionnaire (CLDQ)
and the incidence of adverse events.
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Results: Among 237 patients, there were 157 patients with non-alcoholic fatty liver disease, 36 patients with alcoholic liver
disease, and 28 patients with chronic hepatitis B and C. The incidence of ALT normalization at 12 weeks was 89% for the pennel
group, 18.6% for the active-control group, and 22.9% for the placebo-control group (p < 0.001). The difference in serum ALT level

between 0 and 12 weeks was significantly higher in the pennel group (p < 0.001) and the level of MDA was decreased in the pennel
group, statistically (p < 0.001). There was no difference in incidence of adverse events among groups. The pennel group showed

significant improvement based on the CLDQ (p < 0.001).

Conclusions: Pennel can effectively improve the rate of ALT normalization and the quality of life with a safety profile in chronic

liver disease. (Korean J Med 2014;86:179-189)

Keywords: Chronic liver disease; Biphenyl dimethyl dicarboxylate; Transaminase; Clinical trial
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Figure 1. Clinical flow chart. A total of 262 patients had elevated
alanine aminotransferase (ALT) and 25 were excluded based on
the exclusion criteria. The clinical trial included 237 randomized
patients.
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Table 1. Baseline patient characteristics

Characteristics Pennel (n=100) Active control (n=102) Placebo control (n=35) Total (n=237)  p value’
Male:Female (n) 78:22 72:30 19:16 169:68 0.028
Male:Female (%) (78:22) (70.6:29.4) (54.3:45.7) (71.3:28.7)
Age (yr, range) 44 (20-79) 49 (20-75) 44 (24-77) 46 (20-79) 0.220
AST (U/L, range)” 58.5 (24-288) 60.5 (15-391) 58 (27-243) 59 (15-391) 0.619
ALT (U/L, range)’ 90.5 (38-300) 88 (45-300) 92 (61-230) 91 (38-300) 0.924
Total bilirubin (mg/dL, range) 0.8 (0.3-2.0) 0.8 (0.3-2.3) 0.7 (0.3-1.3) 0.8 (0.3-2.3) 0432
Albumin (g/dL, range) 4.6 (3.6-5.2) 4.5 (3.8-5.2) 4.6 (3.7-5.6) 46 (3.6-5.6)  0.136
y-GPT (U/L, range) 71 (13-696) 72 (19-1116) 65 (26-390) 70 (13-1116)  0.822
ALP (U/L, range) 165 (45-638) 157 (45 - 449) 126 (46-336) 159 (45-638) 0.681
Total cholesterol (mg/dL) 189.1+41.9 191.4+44.0 194.1+£323 190.8 +41.4 0.815
Triglyceride (mg/dL) 156 (32-491) 140 (47-908) 145 (50-629) 145 (32-908) 0.889
TBARS (nmol/mL, range) 9.1 (1.6-43.6) 8.6 (2.2-84.6) 9.9 (3.2-37.1) 9.3 (1.6-84.6) 0.745
MDA (pmol/mg, range) 5.9 (2.0-13.3) 6.0 (1.9-7.8) 5.7 (2.5-6.6) 6.0 (1.9-13.3) 0.822
Etiology 0.460

HBV 6 (6.0) 9 (8.8) 1(2.9) 16 (6.8)

HCV 16 (16.0) 9 (8.8) 3 (8.6) 28 (11.8)

NAFLD 65 (65.0) 65 (63.7) 27 (77.1) 157 (66.2)

Alcohol 13 (13.0) 19 (18.7) 4 (11.4) 36 (15.2)

Values are given as the median (range) or mean =+ standard error of the mean.

AST, aspartate aminotransferase; ALT, alanine aminotransferase; y-GPT, gamma-glutamyl transferase; ALP, alkaline phosphatase;
TBARS, thiobarbituric acid reactive substances; MDA, malondialdehyde; NAFLD, non-alcoholic fatty liver disease.
*Chi-square test, Kruskal-Wallis test and one-way ANOVA test.

bUpper limit of normal AST/ALT levels <40 U/L.
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Table 2. The rate of ALT normalization based on hepatitis etiology

Etiology Pennel Active control Placebo control Total p value®
Viral hepatitis (n) 22 18 4 44
ALT <40 U/L (%) 22(100) 3(16.7) 1(25.0) 26(59.1) <0.001
ALT > 40 U/L (%) 0(0) 15(83.3) 3(75.0) 18 (40.9)
NAFLD (n) 65 65 27 157
ALT <40 U/L (%) 58(89.2) 13(20.0) 4(14.8) 75 (47.8) <0.001
ALT > 40 U/L (%) 7(10.8) 52(80.0) 23(85.2) 82(52.2)
Alcoholic (n) 13 19 4 36
ALT <40 U/L (%) 9(69.2) 3(15.8) 3(75.0) 15(41.7) 0.004
ALT > 40 U/L (%) 4(30.8) 16 (84.2) 1(25.0) 21(58.3)
Total (n) 100 102 35 237
ALT <40 U/L (%) 89(89.0) 19 (18.6) 8(22.9) 116 (48.9) <0.001
ALT > 40 U/L (%) 11(11.0) 83 (81.4) 27(77.1) 121 (51.1)

“Fisher’s exact or Chi-square test.

ALT, alanine aminotransferase; NAFLD, non-alcoholic fatty liver disease.
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Figure 2. Changes in serum alanine aminotransferase (ALT) lev-
els during the treatment period. Serum ALT levels were rapidly
decreased in the pennel group. Serum ALT normalization rates
after 4, 8, and 12 weeks were significantly higher in the pennel
group than the active and placebo control group. A paired ¢-test
indicated statistical significance (*).
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Figure 4. Changes in serum malondialdehyde (MDA) levels dur-
ing the treatment period. Serum MDA levels were significantly
decreased in the pennel group and increased in the active control
and placebo groups at 12 weeks. A Wilcoxon's signed rank sum
test indicated statistical significance (*).
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#H4)(Pennel )2 DDBO| ths-9Hgarlic oil)S 2314|171 A
A2 1 %, Dimethyl-4, 4'-dimethoxy-5, 6, 5', 6-dimethylene-
dioxybiphenyl-2, 2'dicarboxylate (dimethyl bicarboxylate; DDB)
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Symptoms Number of cases pvalue®
Pennel (n=100)  Active control (n=102) Placebo control (n=35)  Total (n=237)

Adverse events 81 74 29 184 0.256

Related events
Diarrhea 2 3 0 5 0.576
Abdominal discomfort 1 1 1 3 0.660
Dry mouth 2 1 0 3 0.623
Epigastric soreness 2 0 0 2 0.251
Rash 2 0 0 2 0.251
Poor appetite 1 0 0 1 0.503
Indigestion 1 0 0 1 0.503
Constipation 1 0 0 1 0.503
Chest pain 1 0 0 1 0.503
Dizziness 1 0 0 1 0.503

Not related” 67 69 28 164 0.323

Severe adverse events 0 0 0 0 -

“Fisher’s exact and Chi-square test.

bUpper respiratory infection, fatigue, central and peripheral nervous system disorder, musculo-skeletal disorders, benign neoplasm, psy-
chiatric disorder, anemia, urinary system disorder, vascular disorder, vision disorder.
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Table 4. Quality of life assessment in patients with chronic liver disease

Change in scores

Pennel (n =100)

Active control (n=102)

Placebo control (n = 35)

Baseline 12wk pvalue" Baseline 12wk pvalue" Baseline 12 wk vafuea value”

Total CLDQ 1583 +£26.6 17024225 158.5+£27.6 168.1 £24.3 1544 £28.0 161.6 +27.2

Change from baseline 11.1+£23.6 <0.001 9.6+£21.9 <0.001 6.9 +£26.6 0.171 0.739
Abdominal symptoms ~ 17.6 +3.3 18.5+32 16.8 +£4.0 179+34 164+£40 169 £35

Change from baseline 09+3.0  0.002 12+37  0.004 0.7+39 0348 0.733
Fatigue 23.5+6.1 26.8+5.5 24.1+6.6 269 +5.1 23.1+£7.1 253 +£55

Change from baseline 29+53  <0.001 28+64 <0.001 20£56 0067 0.774
Systemic symptoms 28.7+4.8 299 +43 282+52 30.0 44 284 +£51 291450

Change from baseline 1.1+44  0.041 1.9+44 <0.001 0.5+50 0.609 0.350
Activity 18.0 £3.7 189+23 183+32 18.6+£2.7 18.0+£34 184 £2.6

Change from baseline 1.0+£3.7 0.074 04+32 0.320 0.8+3.6 0303 0.729
Emotional function 434 +£8.6 46.0 +7.5 434 +9.5 459+79 424+9.1 439+9.0

Change from baseline 28+79 <0.001 24+77 0.007 1.0 +8.8 0562 0.615
Worry 272463 30.0+4.5 27.6+6.5 287+59 268+£63 279473

Change from baseline 25+£62 <0.001 09+£5.5 0.117 1.0+£53 0.112 0318
CLDQ, chronic liver disease questionnaire.
*Wilcoxon's signed rank sum test or paired #-test.
°Kruskal-Wallis test.
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