
Supplementary Materials 

Efficacy and safety of oral alpha-lipoic acid supplementation for type 2 diabetes 

management: a systematic review and dose-response meta-analysis of randomized trials 

Aliyu Tijani Jibril, Ahmad Jayedi, Sakineh Shab-Bidar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Materials 

Supplementary Text 1. Instructions to rate the certainty of evidence using the GRADE 

approach.  

The certainty of the evidence were rated using the GRADE approach [1]. GRADE rates the 

certainty of evidence as high, moderate, low, or very low. Randomized controlled trials start as 

high certainty evidence that can then be downgraded based on pre-specified criteria. The criteria 

used to downgrade evidence include: 

 

Study limitations-weight of studies showing risk of bias as assessed by the Cochrane Risk of Bias 

instrument. [2] We rated down for imprecision if most studies were at high risk of bias. For 

outcomes that included trials with both high and low risk of biases, we performed subgroup 

analyses based on study quality. When P for subgroup difference was not significant, all trials 

were included in the main analysis. When P for subgroup difference was significant, only the 

result in the subgroup of trials with a low risk of bias was reported.  

 

Inconsistency-substantial between-study heterogeneity, I
2
 ≥ 50% and Pheterogeneity< 0.10 which 

remained unexplained in priori subgroup and sensitivity analyses [3]. 

 

Indirectness-presence of population, intervention or comparator factors that limit the 

generalizability of the results [4].  

 

Imprecision-the 95% CI for the mean difference is wide or the point estimate and its 

corresponding 95%CI do not surpass the minimal clinically important difference (MCID) [5]. 

 

Publication bias-compelling evidence of publication bias [6]. 

 

We also upgraded evidence as a result of the presence of a dose response and large effect size.  
 

We used following thresholds as MCID to rate for imprecision: [7] 
HbA1c: 0.5%, fasting plasma glucose: 1.6 mmol/L, body weight: 4.4 kg, BMI: 1.5 kg/m

2
, total 

cholesterol: 0.26 mmol/L, LDL cholesterol: 0.10 mmol/L, HDL cholesterol: 0.10 mmol/L, TG: 

0.09 mmol/L, SBP and DBP: 2 mmHg, and CRP: 0.5 mg/dL 

For imprecision, we did not rate down for imprecision where the point estimate and its 95%CI 

for the linear and/or non-linear dose-response meta-analyses surpassed MCID thresholds. Where 

the point estimate surpassed MCID, we rated down if the 95%CI overlapped MCID threshold. 

We did not rate down for imprecision if point estimate and its 95%CI surpassed MCID 

thresholds at any specific dose of intervention in the non-linear dose-response meta-analysis.   
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Supplementary Table 1. Search strategy to find potential eligible trials for inclusion in dose-

response meta-analysis of the effect of alpha-lipoic acid supplementation on cardiometabolic 

outcomes in patients with type 2 diabetes. 

PubMed: May 21, 2021 (223) 

(“thioctic acid”[mesh] OR “thioctic acid”[tiab] OR “alpha-lipoic acid”[tiab] OR “lipoic 

acid”[tiab] OR “alpha Lipoic Acid” [tiab] OR “α-lipoic acid” [tiab]) AND (“Diabetes Mellitus, 

Type 2”[mesh] OR “Diabetes Mellitus, Type 2”[tiab] OR "Diabetes Mellitus"[mesh] OR 

"Diabetes Mellitus"[tiab] OR “Type 2 Diabetes”[tiab] OR Diabetes, type 2[tiab] OR “Diabetes 

Mellitus, Type II”[tiab] OR diabetic[tiab] OR type 2 diabete*[tiab]) AND  (“Randomized 

Controlled Trial”[tiab] OR RCT[tiab] OR “Clinical Trials, Randomized”[tiab] OR “Trials, 

Randomized Clinical”[tiab] OR “Controlled Clinical Trials, Randomized”[tiab] OR "Random 

Allocation"[Mesh] OR "Single-Blind Method"[Mesh] OR "Double-Blind Method"[Mesh] OR 

"Cross-Over Studies"[Mesh] OR "Clinical Trials as Topic"[Mesh] OR "Intervention 

Studies"[tiab] OR intervention[tiab] OR "controlled trial"[ tiab] OR randomized[tiab] OR 

randomised[tiab] OR random[tiab] OR randomly[tiab] OR placebo[tiab] OR assignment[tiab]) 

Scopus: May 21, 2021 (575) 

ISI Web of Sciences: May 22, 2021 (339) 

Total:1137 
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Supplementary Table 2. Lists of studies excluded via full-text assessment and reasons for 

exclusions. 

1. Abstract (n=17) [8-24] 

2. Duplicates (n=1) [25] 

3. Shorter than 4 weeks (n=3) [26-28] 

4. In non-diabetic/ healthy controls (n=6) [29-34] 

5. Quasi experimental trial (n=1) [35] 

6. Multicomponent intervention (n=10) [36-45] 

7. Not sufficient information (n=3) [46-48] 

8. Non randomized trials (n=1) [49] 

9. Not relevant intervention (n=2) [50, 51] 

10. Not relevant outcome (n=26) [52-77] 
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Supplementary Table 3. Study quality and risk of bias assessment of included studies according to the Cochrane tool. 
 

Study (year) Random 

Sequence 

Generation 

Allocation 

concealment 

Blinding of 

participants 

and 

personnel 

Blinding 

of 

outcome 

assessment 

Incomplete 

outcome 

data 

Selective 

outcome 

reporting 

Other 

sources 

of bias 

Overall 

quality* 

Didangelos (2020) L L L L L L L Low risk 

Baziar (2020) L L L L L L L Low risk 

Mendoza-Núñez (2019) U L L U L L L Some concerns 

Lee (2017) U L L U L L L Some concerns 

Derosa (2016) L L L L L L L Low risk 

Al-Saber (2016) L L L U L L L Some concerns 

Okanović (2015) U U U U L L L High risk 

Udupa (2013) L L L L L L L Low risk 

Porasuphatana (2012) L L L L L L L Low risk 

Koh (2011) L L L L L L L Low risk 

de Oliveira (2011) L L L L L L L Low risk 

Ansar (2011) L L L L L L L Low risk 

Lukaszuk (2009) U L L U L L L Some concerns 

Gianturco (2009) U U U U L L L High risk 

Chang (2007) U U U U L L L High risk 

Ziegler (1997) L L L L L L L Low risk 

U; unclear risk of bias, L; low risk of bias, H; high risk of bias. 

* Low risk: all criteria met; Some concerns: one criterion not met (i.e. high risk of bias for one domain or two criteria unclear); High 

risk: two or more criteria listed as high or unclear risk of bias. 
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Supplementary Table 4. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with HbA1c  

Study omitted Mean difference [95%  Conf.  Interval] 

Didangelos -.156353 -.28800482   -.02470116 

Mendoza-Núñez -.24468389 -.33714584   -.15222193 

Lee -.17435868 -.31114274   -.03757461 

Derosa -.14322874 -.29057592   .00411844 

Al-Saber -.17134085 -.29957336   -.04310834 

Udupa -.14951265 -.2733202     -.0257051 

Porasuphatana -.15283109 -.31923547   .01357329 

Koh -.16768302 -.36200288   .02663684 

Lukaszuk -.17123049 -.30076128   -.0416997 

Chang -.19995673     -.32982823   -.07008525 

Ziegler -.20785011      -.33502671   -.08067351 

Combined  -.17357389 -.30094002   -.04620777 
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Supplementary Table 5. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on HbA1C in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 11 782 -0.17 (-0.30, -0.05) 91.5%, <0.001  

Caloric restriction     0.49 

Yes 1 98 -0.24 (-0.25, -0.22) 0.0%, -  

No 10 684 -0.17 (-0.36, 0.03) 91.5%, <0.001  

Overweight/obese     0.65 

Yes 9 694 -0.19 (-0.36, -0.02) 92.6%, <0.001  

No 2 88 -0.06 (-0.59, 0.46) 83.4%, 0.01  

Risk of bias     0.009 

High 1 50 0.25 (-0.18, 0.68) 0.0%, -  

Some concerns 4 283 -0.03 (-0.22, 0.17) 42.1%, 0.16  

Low 6 449 -0.28 (-0.38, -0.18) 81.5%, <0.001  
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Supplementary Table 6. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with BMI 

Study omitted Mean difference [95%  Conf.  Interval] 

Baziar -1.2549056 -2.2828519   -.22695917 

Mendoza-Núñez -1.2030834 -2.2419372   -.16422945 

Lee -1.1248382 -2.016058    -.23361854 

Derosa -1.1633402 -2.0737643   -.25291601 

Okanović -1.0846279 -2.2156897   .04643389 

Koh -.48567933 -.92922038   -.04213826 

Lukaszuk -1.2340292 -2.1450987   -.32295966 

Combined -1.0737716 -1.8991628   -.24838036 
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Supplementary Table 7. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on body mass index in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 7 563 -1.07 (-1.90, -0.25) 94.7%, <0.001 - 

Caloric restriction     <0.001 

Yes 1 98 -4.79 (-5.64, -3.49) 0.0%, -  

No  6 465 -0.49 (-0.93, -0.04) 78.5%, <0.001  

Physical activity     0.04 

Yes 1 70 -0.13 (-0.43, 0.18) 0.0%, -  

No 6 493 -1.25 (-2.28, -0.23) 94.5%, <0.001  

Risk of bias     0.005 

High 1 60 -1.07 (-1.34, -0.80) 0.0%, -  

Some concerns 3 230 -0.37 (-0.71, -0.03) 0.0%, 0.72  

Low 3 273 -1.79 (-4.65, 1.07) 98.0%, <0.001  
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Supplementary Table 8. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with body weight  

Study omitted Mean difference [95%  Conf.  Interval] 

Derosa -.67530996      -.71284968   -.63777018 

Koh -.52664804      -1.4649895   .41169339 

Ansar -.67527574 -.71280402   -.63774753 

Lukaszuk -.67567962 -.71322048   -.63813877 

Ziegler -.67519021 -.71272206   -.63765836 

Combined -.67530438 -.71283205   -.63777671 
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Supplementary Table 9. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on weight in patients with type 2 diabetes.  

 Number 

of studies 

Number of participants Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 5 349 -0.68 (-0.71, -0.64) 0.0%, 0.94  

Caloric restriction     0.76 

Yes 1 98 -0.68 (-0.71, -0.64) 0.0%, -  

No 4 251 -0.53 (-1.46, 0.41) 0.0%, 0.88  

Risk of bias     0.46 

Some concerns 1 20 -0.14 (-1.56, 1.27) 0.0%, -  

Low 4 329 -0.68 (-0.71, -0.64) 0.0%, 0.97  
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Supplementary Table 10. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with low-density lipoprotein cholesterol 

Study omitted Mean difference [95%  Conf.  Interval] 

Baziar -5.4521718 -13.686122   2.7817779 

Didangelos -5.9568882 -14.210289   2.2965131 

Lee -5.3914628      -14.145774   3.3628483 

Derosa -2.8135877      -7.9175968   2.2904215 

Al-Saber -6.9734793      -14.868985   .92202604 

de Oliveira -5.1696887      -13.777824   3.438447 

Gianturco -5.7828264      -14.201011   2.6353571 

Lukaszuk -3.4972708      -11.669901   4.6753592 

Chang -4.1371684      -12.664468   4.390132 

Combined -5.0517923      -12.927826   2.8242418 
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Supplementary Table 11. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on low-density lipoprotein cholesterol in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 9 524 -5.05 (-12.93, 2.82) 91.8%, <0.001  

Physical activity     0.24 

Yes 1 70 -0.79 (-3.34, 1.76) 0.0%, -  

No 8 454 -5.96 (-14.21, 2.30) 79.2%, <0.001  

Overweight/obese     0.08 

Yes 7 460 -2.25 (-11.15, 6.65) 93.7%, <0.001  

No 2 64 -15.39 (-26.99, -3.78) 8.2%, 0.30  

Risk of bias     0.09 

High 2 64 -15.39 (-26.99, -3.78) 8.2%, 0.30  

Some concerns 3 148 3.51 (-8.90, 15.93) 56.7%, 0.10  

Low 4 312 -6.21 (-17.71, 5.29) 96.4%, <0.001  
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Supplementary Table 12. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with systolic blood pressure 

Study omitted Mean difference [95%  Conf.  Interval] 

Didangelos -2.6837194      -6.3303308   .96289229 

Mendoza-Núñez -.17570481      -2.0221236   1.670714 

Lee -1.7753659      -6.4817357   2.9310036 

Lukaszuk -1.8238336      -5.8098817   2.1622145 

Ziegler -1.9704508      -6.3676548   2.4267535 

Combined -1.7062574      -5.4833993   2.0708844 
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Supplementary Table 13. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with C-reactive protein 

Study omitted Mean difference [95%  Conf.  Interval] 

Mendoza-Núñez -.01675096 -.03106881   -.0024331 

Derosa -.03333714 -.04342864   -.02324563 

Gianturco -.02581122 -.04206668   -.00955576 

Combined -.02617859 -.03978647   -.01257071 
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Supplementary Table 14. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with diastolic blood pressure  

Study omitted Mean difference [95%  Conf.  Interval] 

Didangelos 1.4300548 .05198232    2.8081272 

Mendoza-Núñez 1.1123686 .08683246    2.1379046 

Lee .65838146 -.4377903    1.7545532 

Lukaszuk 1.10812 .11389752    2.1023424 

Ziegler 1.0011289 -.40987891   2.4121368 

Combined           1.0344334 .05166547    2.0172014 
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Supplementary Table 15. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on diastolic blood pressure in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 5 388 1.03 (0.05, 2.02) 0.0%, 0.46  

Risk of bias     0.89 

Some concerns 3 230 1.04 (-1.81, 3.88) 29.7%, 0.24  

Low risk 2 158 0.82 (-0.32, 1.96) 0.0%, 0.65  
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Supplementary Table 16. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with FPG 

Study omitted Mean difference [95%  Conf.  Interval] 

Baziar -7.1059914 -11.679162   -2.5328214 

Mendoza-Núñez -7.6995735 -12.305209   -3.0939386 

Derosa -4.2707644 -7.6765151   -.8650136 

Al-Saber -6.1893911 -9.8791304   -2.4996512 

Okanović -7.6415801 -11.916214   -3.3669467 

Udupa -5.6576056 -9.3726425   -1.9425688 

Porasuphatana -5.7161117 -9.5764627   -1.8557612 

de Oliveira -5.9855051 -9.6884699   -2.2825396 

Ansar -5.0808635 -8.5405283   -1.6211985 

Combined -6.080766 -9.7377183   -2.4238136 
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Supplementary Table 17. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on fasting plasma glucose in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 9 620 -6.08 (-9.74, -2.42) 94.2%, <0.001  

Physical activity     0.14 

Yes 1 70 -3.45 (-5.22, -1.68) 0.0%, -  

No 8 550 -7.11 (-11.68, -2.53) 94.6%, <0.001  

Overweight/obese     0.57 

Yes 8 582 -5.72 (-9.58, -1.86) 91.9%, <0.001  

No 1 38 -6.95 (-8.66, -5.25) 0.0%, -  

Risk of bias     0.01 

High 1 60 -0.17 (-0.58, 0.25) 0.0%, -  

Some concerns 2 188 -0.82 (-2.71, 1.07) 0.0%, 0.83  

Low 6 372 -9.88 (-14.82, -4.94) 87.9%, <0.001  
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Supplementary Table 18. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with triglyceride 

Study omitted Mean difference [95%  Conf.  Interval] 

Didangelos -21.60338 -41.873512   -1.3332467 

Baziar -20.65588 -43.220901   1.9091412 

Mendoza-Núñez -18.943901 -45.052944   7.165144 

Lee -21.134523 -41.670605   -.59844196 

Derosa -19.27977 -43.205624   4.6460838 

Al-Saber -19.088366 -38.446373   .26964092 

Okanović -14.104034 -17.301693   -10.906377 

de Oliveira -18.585077 -37.832184   .66203046 

Lukaszuk -19.009584 -38.24279    .22362012 

Gianturco -21.790434 -41.503933   -2.0769343 

Combined  -19.180849 -38.187877   -.17382166 
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Supplementary Table 19. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on triglyceride in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 10 669 -19.18 (-38.19, -0.17) 97.6%, <0.001  

Physical activity     0.32 

Yes 1 70 -8.83 (-14.37, -3.30) 0.0%,  -  

No 9 599 -20.66 (-43.22, 1.91) 97.7%, <0.001  

Overweight/obese     0.20 

Yes 9 655 -21.79 (-41.50, -2.08) 97.9%, <0.001  

No 1 14 15.38 (-37.43, 68.18) 0.0%, -  

Risk of bias     0.37 

High 2 74 -32.21 (-116.99, 52.57) 90.3%, 0.001  

Some concerns 4 283 -16.47 (-19.26, -13.68) 0.0%, 0.78  

Low 4 312 -12.12 (-17.70, -6.54) 32.6%, 0.22  
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Supplementary Table 20. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with total cholesterol 

Study omitted Mean difference [95%  Conf.  Interval] 

Didangelos -3.8610442      -26.508175   18.786087 

Baziar -2.9406004      -30.111687   24.230486 

Mendoza-Núñez -9.9419804      -24.429384   4.545424 

Lee -3.5520828      -26.063988   18.959822 

Derosa .99329448       -16.353104   18.339693 

Al-Saber -6.03508        -27.540285   15.470124 

de Oliveira -2.515528       -24.742071   19.711016 

Author -3.4156966      -25.119326   18.287931 

Lukaszuk -3.4698038      -25.097231   18.157623 

Gianturco -2.1540518      -24.421721   20.113617 

Combined -3.5663794 -24.361796   17.229037 
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Supplementary Table 21. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on total cholesterol in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 10 659 -3.57 (-24.36, 17.23) 97.3%, <0.001  

Physical activity     0.87 

Yes 1 70 -5.19 (-10.56, 0.17) 0.0%, -  

No 9 589 -2.94 (-30.11, 24.23) 97.4%, <0.001  

Overweight/obese     0.44 

Yes 8 595 -1.92 (-25.20, 21.35) 97.9%, <0.001  

No 2 64 -13.69 (-32.18, 4.79) 0.0%, 0.72  

Risk of bias     0.16 

High 2 64 -13.69 (-32.18, 4.79) 0.0%, <0.72  

Some concerns 4 283 13.82 (-11.26, 38.90) 80.6%, 0.001  

Low 4 312 -14.57 (-35.71, 6.57) 94.9%, <0.001  
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Supplementary Table 22. Sensitivity analysis removing each study at a time for the association 

of ALA supplementation with high-density lipoprotein-cholesterol 

Study omitted Mean difference [95%  Conf.  Interval] 

Author .48996556       -.58826423   1.5681953 

Didangelos 1.0697469       -.43991241   2.5794063 

Baziar 1.0024019       -.67099059   2.6757944 

Mendoza-Núñez .864182         -.35379794   2.0821619 

Lee .85576856       -.56094468   2.2724817 

Derosa .65445334       -.48426968   1.7931763 

Al-Saber .86001688 -.30147085   2.0215046 

de Oliveira .86976379       -.36007217   2.0995996 

Lukaszuk .45114046       -.17470868   1.0769895 

Combined .7055079        -.41404682   1.8250626 
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Supplementary Table 23. Subgroup analysis of the effect of alpha-lipoic acid supplementation 

(500 mg/d) on high-density lipoprotein in patients with type 2 diabetes.  

 Number 

of studies 

Number of 

participants 
Mean difference 

(95%CI) 

I
2
 (%), 

Pheterogeneity 

P for subgroup 

difference 

All trials 9 609 0.71 (-0.41, 1.83) 90.1%, 0.001  

Physical activity     0.22 

Yes 1 70 -0.01 (-0.87, 0.84) 0.0%, -  

No 8 539 1.07 (-0.44, 2.58) 72.0%, 0.001  

Overweight/obese     <0.001 

Yes 8 595 0.45 (-0.18, 1.08) 29.7%, 0.19  

No 1 14 19.49 (10.69, 28.28) 0.0%, -  

Risk of bias     <0.001 

High 1 14 19.49 (10.69, 28.28) 0.0%, -  

Some concerns 4 283 0.76 (0.30, 1.22) 0.0%, 0.51  

Low 4 312 0.38 (-0.88, 1.65) 50.5%, 0.11  
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Supplementary Table 24. GRADE evidence table for the effects of alpha-lipoic supplementation on cardiometabolic risk factors in 

patients with type 2 diabetes.  

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 

Study 

design 
Risk of bias Inconsistency Indirectness Imprecision 

Other 

considerations 
[intervention] [comparison] Effect size (95%CI) 

Body mass index  

7 randomised 

trials 

seriousa seriousb not serious seriousc dose response 

gradient 

390 392 MD 1.07 kg/m2 lower 

(1.9 lower to 0.25 lower) 

⨁⨁◯◯ 

Low 

IMPORTANT 

HbA1c 

11 randomised 

trials 

not serious seriousd not serious seriouse dose response 

gradient 

285 278 MD 0.17 % lower 

(0.3 lower to 0.05 lower) 

⨁⨁⨁◯ 

Moderate 

CRITICAL 

Body weight 

5 randomised 

trials 

not serious not serious seriousf seriouse dose response 

gradient 

170 179 MD 0.68 kg lower 

(0.71 lower to 0.64 lower) 

⨁⨁⨁◯ 

Moderate 

IMPORTANT 

LDL cholesterol 

9 randomised 

trials 

seriousg serioush not serious seriousc none 264 260 MD 5.05 mg/dL lower 

(12.93 lower to 2.82 higher) 

⨁◯◯◯ 

Very low 

CRITICAL 

C-reactive protein 

3 randomised 

trials 

seriousi not serious seriousj seriouse dose response 

gradient 

129 125 MD 0.03 mg/dL lower 

(0.04 lower to 0.01 lower) 

⨁⨁◯◯ 

Low 

IMPORTANT 

DBP 
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Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 

Study 

design 
Risk of bias Inconsistency Indirectness Imprecision 

Other 

considerations 
[intervention] [comparison] Effect size (95%CI) 

5 randomised 

trials 

seriousk not serious seriousf seriouse dose response 

gradient 

190 198 MD 1.03 mmHg higher 

(0.05 higher to 2.02 higher) 

⨁⨁◯◯ 

Low 

IMPORTANT 

FPG 

9 randomised 

trials 

not serious seriousl not serious seriouse publication bias 

strongly suspected 

dose response 

gradient 

301 309 MD 6.08 mg/dL lower 

(9.74 lower to 2.42 lower) 

⨁⨁◯◯ 

Low 

CRITICAL 

Triglycerides 

10 randomised 

trials 

not serious seriousm not serious seriousc dose response 

gradient 

332 337 MD 19.18 mg/dL lower 

(38.19 lower to 0.17 lower) 

⨁⨁⨁◯ 

Moderate 

IMPORTANT 

Total cholesterol 

10 randomised 

trials 

not serious seriousm not serious very 

seriousn 

none 324 335 MD 3.57 mg/dL lower 

(24.36 lower to 17.23 

higher) 

⨁◯◯◯ 

Very low 

IMPORTANT 

HDL cholesterol 

9 randomised 

trials 

seriouso seriousd not serious seriouse none 302 307 MD 0.71 mg/dL higher 

(0.41 lower to 1.83 higher) 

⨁◯◯◯ 

Very low 

IMPORTANT 

SBP 

5 randomised 

trials 

not serious seriousp seriousf seriouse none 190 198 MD 1.71 mmHg lower 

(5.48 lower to 2.07 higher) 

⨁◯◯◯ 

Very low 

IMPORTANT 

CI: confidence interval; MD: mean difference 
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Explanations 

a. Serious risk of bias since 4 trials were rated to have high and moderate risk of bias, and there was significant subgroup difference. Downgraded. 

b. Serious inconsistency since I2 = 95%, which remained unexplained in sensitivity and subgroup analyses. Downgraded.  

c. Serious imprecision since optimal information size was not met (n<800), and 95%CI overlapped MCID threshold. Downgraded.  

d. Serious inconsistency since I2 = 91%, which remained unexplained in sensitivity and subgroup analyses. Downgraded.  

e. Serious imprecision since optimal information size was not met (n<800). Downgraded.  

f. Serious indirectness since only 5 trials were available. Downgraded.  

g. Serious risk of bias since most trials were rated to have high and moderate risk of bias, with high risk of bias trials showing significantly larger effects. Downgraded.  

h. Serious inconsistency since I2 = 92%, which remained unexplained in sensitivity and subgroup analyses. Downgraded.  

i. Serious risk of bias since only one trial were rated to have low risk of bias. Downgraded.  

j. Serious indirectness since only 3 trials were available. Downgraded.  

k. Serious risk of bias since only 2 trials were rated to have low risk of bias. Downgraded.  

l. Serious inconsistency since I2 = 94%, which remained unexplained in sensitivity and subgroup analyses. Downgraded.  

m. Serious inconsistency since I2 = 98%, which remained unexplained in sensitivity and subgroup analyses. Downgraded.  

n. Very serious imprecision due to very wide confidence interval. Downgraded.  

o. Serious risk of bias since only 4 trials were rated to have low risk of bias, with low risk of bias trials showing significantly smaller effect. Downgraded.  

p. Serious inconsistency since I2 = 88%, which remained unexplained in sensitivity and subgroup analyses. Downgraded.  
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Supplementary Figure 1: Literature search and study selection process 
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Supplementary Figure 2: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on HbA1c between ALA and placebo groups (pooled MD = -0.17% kg; 95% CI: -0.30, -

0.05 %; P = 0.008). Shaded squares indicate the point estimate for each trial, with the size of the square proportional 

to the contribution of the study to the overall estimate. The horizontal line joins the upper and lower limits of the 

95% CI of this effect. The clear diamond represents the pooled mean difference.   
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Supplementary Figure 3: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on BMI between ALA and placebo groups (pooled MD = -1.07 kgm
-2

; 95% CI: -1.90, -

0.25 kgm
-2

; P = 0.011). Shaded squares indicate the point estimate for each trial, with the size of the square 

proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and lower 

limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 4: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on body weight between ALA and placebo groups (pooled MD = -0.68 kg; 95% CI: -0.71, 

-0.64 kg; P < 0.000). Shaded squares indicate the point estimate for each trial, with the size of the square 

proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and lower 

limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference.   
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Supplementary Figure 5: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on low-density lipoprotein between ALA and placebo groups (pooled MD = -5.05 mg/dL; 

95% CI: -12.93, 2.82 mg/dL; P = 0.209). Shaded squares indicate the point estimate for each trial, with the size of 

the square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper 

and lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 6: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on systolic blood pressure between ALA and placebo groups (pooled MD = -1.71 mmHg; 

95% CI: -5.48, 2.07 mmHg; P = 0.376). Shaded squares indicate the point estimate for each trial, with the size of the 

square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and 

lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 7: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on c-reactive protein between ALA and placebo groups (pooled MD = -0.03 mg/dL; 95% 

CI: -0.04, -0.01 mg/dL; P < 0.000). Shaded squares indicate the point estimate for each trial, with the size of the 

square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and 

lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 8: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on diastolic blood pressure between ALA and placebo groups (pooled MD = 1.03 mmHg; 

95% CI: 0.05, 2.02 mmHg; P = 0.039). Shaded squares indicate the point estimate for each trial, with the size of the 

square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and 

lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 9: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on fasting plasma glucose between ALA and placebo groups (pooled MD = -6.08 mg/dL; 

95% CI: -9.74, -2.42 mg/dL; P = 0.001). Shaded squares indicate the point estimate for each trial, with the size of 

the square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper 

and lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 10: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on triglyceride between ALA and placebo groups (pooled MD = -19.18 mg/dL; 95% CI: -

38.19, -0.17 mg/dL; P = 0.048). Shaded squares indicate the point estimate for each trial, with the size of the square 

proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and lower 

limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 11: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on total cholesterol between ALA and placebo groups (pooled MD = -3.57 mg/dL; 95% 

CI: -24.36, 17.23 mg/dL; P = 0.737). Shaded squares indicate the point estimate for each trial, with the size of the 

square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and 

lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 12: Forest plot of the result of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on high-density lipoprotein between ALA and placebo groups (pooled MD = 0.71 mg/dL; 

95% CI: -0.41, 1.83 mg/dL; P = 0.217). Shaded squares indicate the point estimate for each trial, with the size of the 

square proportional to the contribution of the study to the overall estimate. The horizontal line joins the upper and 

lower limits of the 95% CI of this effect. The clear diamond represents the pooled mean difference. 
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Supplementary Figure 13. Funnel plot of 11 studies for the effect of ALA supplementation on 

HbA1c. Egger’s test, P=0.696 
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Supplementary Figure 14. Funnel plot of seven studies for the effect of ALA supplementation 

on BMI. Egger’s test, P=0.544 
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Supplementary Figure 15. Funnel plot of five studies for the effect of ALA supplementation on 

body weight. Egger’s test, P=0.949  
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Supplementary Figure 16. Funnel plot of nine studies for the effect of ALA supplementation on 

low-density lipoprotein. Egger’s test, P=0.516  
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Supplementary Figure 17. Funnel plot of three studies for the effect of ALA supplementation 

on C-reactive protein. Egger’s test, P=0.863  
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Supplementary Figure 18. Funnel plot of five studies for the effect of ALA supplementation on 

diastolic blood pressure. Egger’s test, P=0.541  
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Supplementary Figure 19. Funnel plot of nine studies for the effect of ALA supplementation on 

fasting plasma glucose. Egger’s test, P=0.036  
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Supplementary Figure 20. Funnel plot of 10 studies for the effect of ALA 

supplementation on triglyceride. Egger’s test, P=0.964  
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Supplementary Figure 21. Funnel plot of 10 studies for the effect of ALA supplementation on 

total cholesterol. Egger’s test, P=0.964  
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Supplementary Figure 22. Funnel plot of nine studies for the effect of ALA supplementation on 

high-density lipoprotein. Egger’s test, P=0.359  
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Supplementary Figure 23. Funnel plot of five studies for the effect of ALA supplementation on 

systolic blood pressure. Egger’s test, P=0.062 
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