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[1] Elkjaer AS, Lynge SK, Grauslund J. Evidence and indications for systemic treatment in diabetic 
retinopathy: a systematic review. Acta ophthalmologica 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32100477  
ABSTRACT  
Eye screening is mandatory in diabetes, but treatment is only indicated at the sight-threatening stages 
of diabetic retinopathy (DR). Treatments include intravitreal injections, laser photocoagulation and 
vitrectomy, which are all invasive options. In order to prevent or delay DR, it is important to investigate 
earlier, non-invasive managements prior to sight-threatening DR. The aim of this study is to evaluate 
the effect of systemic treatment on incident and progressive DR. The search in this systematic review 
was performed in PubMed and Embase using the keywords 'diabetic retinopathy' AND 'systemic 
therapy'. Two independent researchers identified 619 studies; 26 duplicates were removed, 579 
articles were excluded based on title and abstract, and six were removed after full-text assessment. 
Five articles were added from reference screening, resolving in a total of 13 eligible articles. These 
were quality-assessed using the Cochrane Risk of Bias tool. Twelve randomized control trials and one 
follow-up study were included. Intensive glycaemic control (IGC), antihypertensive and lipid-lowering 
treatments were some of the main interventions tested in the studies. Three studies found statistically 
significant reduction of progression of DR by IGC, three by antihypertensive, and two by the lipid-
lowering drug fenofibrate. Systemic intervention appears important in different stages of DR. While 
IGC seems effective in relation to incident and progressive DR, antihypertensive treatments may be 
valuable in the early stages of DR, as opposed to fenofibrate, which could benefit at a later stage. 
 
[2] Mu G, Xiang Q, Zhou S et al. Efficacy and Safety of PCSK9 Monoclonal Antibodies in Patients at 
High Cardiovascular Risk: An Updated Systematic Review and Meta-Analysis of 32 Randomized 
Controlled Trials. Adv Ther 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32108309  
ABSTRACT  
INTRODUCTION: Proprotein convertase subtilisin/kexin type 9 (PCSK9) monoclonal antibodies are 
powerful lipid-lowering drugs which have been shown to improve clinical endpoints in patients with 
hypercholesterolemia. However, it is not clear how effective PCSK9 monoclonal antibodies are for 
patients at high cardiovascular risk. Also, whether the effectiveness of PCSK9 monoclonal antibodies 
varies between different drug types, dosages, race, and indications for PCSK9 monoclonal antibodies 
remains unclear. Therefore, we used recently published studies to systematically evaluate the efficacy 
and safety of PCSK9 monoclonal antibodies by analyzing the lipid profiles, adverse events, and clinical 
endpoints in patients at high cardiovascular risk. METHODS: Randomized controlled trials (RCTs) 
comparing PCSK9 monoclonal antibodies with placebos or active drugs in patients at high 
cardiovascular risk were retrieved from electronic databases from their inception until November 
2019. Efficacy and safety outcomes included low-density lipoprotein cholesterol (LDL-C) and other lipid 
profiles, treatment-emergent adverse events (TEAEs) and adverse events of interests, and clinical 
endpoints. Subgroup analyses based on drug types, dosing, and race were conducted. Statistical 
analysis was performed using STATA 15.1 and RevMan 5.0. RESULTS: Thirty-two RCTs were included in 
the systematic review, and 25 of them (57,090 individuals) were included in the meta-analysis. PCSK9 
monoclonal antibodies significantly improved LDL-C and other lipid profiles (P < 0.05), and no racial 
differences were found. A recommended dose of 140 mg of evolocumab every 2 weeks was likely to 
produce a relatively stronger effect than 150 mg of alirocumab every 2 weeks in terms of the absolute 
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change (weighted mean differences (WMD) - 0.36; 95% confidence interval (CI) - 0.71 to - 0.01; P = 
0.041) and percent change (WMD - 19.53; 95% CI - 32.02 to - 7.04; P = 0.002) in LDL-C levels. Overall, 
PCSK9 monoclonal antibodies were safe, except for the significantly increased risk of injection site 
reactions (relative risks (RR) 1.54; 95% CI 1.38-1.71; P < 0.001). Both alirocumab (RR 0.89; 95% CI 0.83-
0.95; P < 0.001) and evolocumab (RR 0.86; 95% CI 0.80-0.92; P < 0.001) were associated with a lower 
risk of major cardiovascular events (MACEs), especially in secondary preventive patients (alirocumab 
group: RR 0.88; 95% CI 0.82-0.95; P < 0.001; evolocumab group: RR 0.86; 95% CI 0.80-0.92; P < 0.001). 
The reduction in MACEs was observed in White but not in Asian subjects. No significant reduction of 
all-cause mortality was found (RR 0.88; 95% CI 0.72-1.07; P = 0.182). CONCLUSION: Both alirocumab 
and evolocumab are well tolerated and can greatly improve lipid profiles for patients at high 
cardiovascular risk. Both PCSK9 monoclonal antibodies significantly reduce the risk of nonfatal MACEs 
in patients with previous cardiovascular events, but the effect on all-cause mortality remains uncertain. 
 
[3] Pengrattanachot N, Cherngwelling R, Jaikumkao K et al. Atorvastatin attenuates obese-induced 
kidney injury and impaired renal organic anion transporter 3 function through inhibition of oxidative 
stress and inflammation. Biochimica et biophysica acta. Molecular basis of disease 2020; 1866:165741.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32101757  
ABSTRACT  
An excessive consumption of high-fat diet can lead to the alterations of glucose and lipid metabolism, 
impaired insulin signaling and increased ectopic lipid accumulation resulting in renal lipotoxicity and 
subsequent renal dysfunction. Atorvastatin is a lipid-lowering drug in clinical treatment. Several studies 
have reported that atorvastatin has several significant pleiotropic effects including anti-inflammatory, 
antioxidant, and anti-apoptotic effects. However, the effects of atorvastatin on metabolic disturbance 
and renal lipotoxicity in obesity are not fully understood. In this study, obesity in rat was developed by 
high-fat diet (HFD) feeding for 16 weeks. After that, the HFD-fed rats were received either a vehicle 
(HF), atorvastatin (HFA) or vildagliptin (HFVIL), by oral gavage for 4 weeks. We found that HF rats 
showed insulin resistance, visceral fat expansion and renal lipid accumulation. Impaired renal function 
and renal organic anion transporter 3 (Oat3) function and expression were also observed in HF rats. 
The marked increases in MDA level, renal injury and NF-kappaB, TGF-beta, NOX-4, PKC-alpha 
expression were demonstrated in HF rats. Atorvastatin or vildagliptin treatment attenuated insulin 
resistance and renal lipid accumulation-induced lipotoxicity in HFA and HFVIL rats. Moreover, the 
proteins involved in renal inflammation, fibrosis, oxidative stress and apoptosis were attenuated 
leading to improved renal Oat3 function and renal function in the treated groups. Interestingly, 
atorvastatin showed higher efficacy than vildagliptin in improving insulin resistance, renal lipid 
accumulation and in exerting renoprotective effects in obesity-induced renal injury and impaired renal 
Oat3 function. 
 
[4] Gueta I, Schacham YN, Markovits N. Re: Pravastatin to ameliorate early-onset pre-eclampsia: 
promising but not there yet. BJOG : an international journal of obstetrics and gynaecology 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32096602  
ABSTRACT  
 
[5] Menon PD, Singh T, Hubbard H et al. Cholangiolytic Changes in Statin-Induced Liver Injury. Case 
Rep Pathol 2020; 2020:9650619.  
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PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32099709  
ABSTRACT  
Atorvastatin is a commonly used oral cholesterol-lowering agent. Side effects associated with statin 
therapy include arthralgia, myalgia, dyspepsia, weakness, and headache. Prospective and retrospective 
studies of drug-induced liver injury have identified statin-induced hepatotoxicity, with atorvastatin 
being the most commonly cited. Associated liver function test elevations have varied from 
hepatocellular to cholestatic/mixed pattern. We report a case of a 58-year-old woman that illustrates 
unusual histologic findings associated with a mixed pattern of statin-induced liver injury. While being 
treated with atorvastatin, the patient exhibited repeated bouts of abdominal pain over a year 
associated with biliary tree dilation, variably attributed to postcholecystectomy dilation and stenosis of 
the ampulla of Vater. Following sphincterotomy, the patient's bilirubin normalized but the other liver 
function tests remained elevated. Liver biopsy revealed portal and lobular inflammation with 
cholangiolysis. The patient's liver function tests normalized following cessation of atorvastatin therapy. 
 
[6] Sidebottom AC, Vacquier MC, Jensen JC et al. Trends in prevalence of guideline-based use of lipid-
lowering therapy in a large health system. Clinical cardiology 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32104922  
ABSTRACT  
BACKGROUND: The 2013 ACC/AHA (American College of Cardiology/American Heart Association) 
cholesterol guidelines provided an evidence-based rationale for the allocation of lipid-lowering therapy 
based on risk for atherosclerotic cardiovascular disease (ASCVD). Adoption of these guidelines was 
initially suboptimal but whether this has improved over time remains unclear. HYPOTHESIS: Prevalence 
of guideline-based statin therapy will increase over time. METHODS: Electronic health record data 
were used to create two cross-sectional data sets of patients (age 40-75) served in 2013 and 2017 by a 
large health system. Data sets included demographics, clinical risk factors, lipid values, diagnostic 
codes, and active medication orders during each period. Prevalence of indications for statin therapy 
according to the ACC/AHA guidelines and statin prescriptions were compared between each time 
period. RESULTS: In 2013, of the 219 376 adults, 57.7% of patients met statin eligibility criteria, of 
which 61.3% were prescribed any statin and 19.0% a high intensity statin. Among those eligible, statin 
use was highest in those with established ASCVD (83.9%) and lowest in those with elevated ASCVD risk 
>7.5% (39.3%). In 2017, of the 256 074 adults, 62.3% were statin eligible, of which 62.3% were 
prescribed a statin and 24.3% a high intensity statin. In 2017, 66.4% of statin eligible men were 
prescribed a statin compared to 57.4% of statin eligible women (P < 0.001). The use of ezetimibe (3.6% 
in 2013, 2.4% in 2017) and protein convertase subtilisin/kexin type 9 inhibitors (<0.1% and 0.1%) was 
infrequent. CONCLUSION: In a large health system, guideline-based statin use has remained 
suboptimal. Improved strategies are needed to increase statin utilization in appropriate patients. 
 
[7] Donato LJ. LIMA1: A Newly Identified Player in the Field of Cholesterol Control. Clinical chemistry 
2018; 64:1792-1793.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32100865  
ABSTRACT  
 
[8] Vijayvargiya P, Camilleri M, Carlson P et al. Effects of Colesevelam on Bowel Symptoms, 
Biomarkers, and Colonic Mucosal Gene Expression in Patients with Bile Acid Diarrhea in a 
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Randomized Trial. Clinical gastroenterology and hepatology : the official clinical practice journal of the 
American Gastroenterological Association 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32088296  
ABSTRACT  
BACKGROUND & AIMS: Approximately one-third of patients with IBS-diarrhea (IBS-D) have increased 
bile acid (BA) synthesis or excretion. An open-label study showed benefits of colesevelam on bowel 
functions, consistent with luminal BA sequestration by colesevelam. We compared the effects of 
colesevelam vs placebo on symptoms and gene expression patterns in the sigmoid colon mucosa in 
patients with BA diarrhea associated with IBS-D. METHODS: We performed a double-blind, parallel-
group study of 30 adults with IBS-D and evidence of increased BA synthesis or fecal excretion, from 
December 2017 through December 2018 at a single center. Patients were randomly assigned (1:1) to 
groups given colesevelam (3 tablets, 625 mg each) or matching placebo, orally twice daily for 4 weeks. 
Stool diaries documented bowel functions for 8 days before and 28 days during colesevelam or 
placebo. Stool and fasting serum samples were collected for analyses of fecal BAs and serum levels of 
C4 and FGF19. We measured colonic transit by scintigraphy, mucosal permeability by in vivo excretion 
of saccharide probes, and mRNA levels in rectosigmoid biopsies. All measurements were made at 
baseline and on the last days of treatment. The primary endpoints were change in total fecal BA 
concentration and stool consistency. RESULTS: Compared with placebo, colesevelam was associated 
with significant changes in sequestered fecal total BA excretion (P<.001) and serum levels of C4 and 
FGF19 (both P<.001), and with a mean increase in fecal level of deoxycholic acid (10%; P=.07) 
compared to placebo. Colesevelam decreased colon mucosal expression of NR1H4 and P2RY4 and 
increased expression of GPBAR1, compared with baseline. Stool frequency and consistency, colonic 
transit, and permeability did not differ significantly between groups. Colesevelam was well tolerated. 
CONCLUSIONS: In a randomized trial, we found that colesevelam increases delivery of total and 
secondary BAs to stool, hepatic BA synthesis, and colonic mucosal expression of genes that regulate 
BA, farnesoid X, and GPBAR1 receptors. Larger studies are needed to determine the effects on clinical 
responses. ClinicalTrials.gov no: NCT03270085. 
 
[9] Shafabakhsh R, Reiner Z, Hallajzadeh J et al. Are anti-inflammatory agents and nutraceuticals - 
novel inhibitors of PCSK9? Critical reviews in food science and nutrition 2020:1-12.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32090592  
ABSTRACT  
Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a protease which increases the lysosomal 
degradation of low density lipoprotein receptor (LDLR) resulting in elevated serum LDL-cholesterol 
levels. Elevated LDL-cholesterol is the main risk factor for cardiovascular disease (CVD). Antibodies to 
PCSK9 decrease LDL-cholesterol. Recent studies have suggested a direct relationship between PCSK9 
and inflammation and the potential inhibitory effects of anti-inflammatory agents against this enzyme. 
Nutraceuticals are natural compounds, which have numerous anti-inflammatory and lipid-lowering 
effects. In this review we focus on anti-inflammatory substances and nutraceuticals, which are 
beneficial in treatment of dyslipidemia. We also reviewed the recent findings concerning the role of 
PCSK9 as the main target for molecular mechanisms of these substances. 
 
[10] Nawawi HM, Chua YA, Watts GF. The brave new world of genetic testing in the management of 
the dyslipidaemias. Current opinion in cardiology 2020.  
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PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32097179  
ABSTRACT  
PURPOSE OF REVIEW: With the exception of familial hypercholesterolaemia, the value of genetic 
testing for managing dyslipidaemias is not established. We review the genetics of major dyslipidaemias 
in context of clinical practice. RECENT FINDINGS: Genetic testing for familial hypercholesterolaemia is 
valuable to enhance diagnostic precision, cascade testing, risk prediction and the use of new 
medications. Hypertriglyceridaemia may be caused by rare recessive monogenic, or by polygenic, gene 
variants; genetic testing may be useful in the former, for which antisense therapy targeting apoC-III has 
been approved. Familial high-density lipoprotein deficiency is caused by specific genetic mutations, but 
there is no effective therapy. Familial combined hyperlipidaemia (FCHL) is caused by polygenic variants 
for which there is no specific gene testing panel. Familial dysbetalipoproteinaemia is less frequent and 
commonly caused by APOE epsilon2epsilon2 homozygosity; as with FCHL, it is responsive to lifestyle 
modifications and statins or/and fibrates. Elevated lipoprotein(a) is a quantitative genetic trait whose 
value in risk prediction over-rides genetic testing; treatment relies on RNA therapeutics. SUMMARY: 
Genetic testing is not at present commonly available for managing dyslipidaemias. Rapidly advancing 
technology may presage wider use, but its worth will require demonstration of cost-effectiveness and a 
healthcare workforce trained in genomic medicine. 
 
[11] Thongtang N, Piyapromdee J, Tangkittikasem N et al. Efficacy and Safety of Switching from Low-
Dose Statin to High-Intensity Statin for Primary Prevention in Type 2 Diabetes: A Randomized 
Controlled Trial. Diabetes, metabolic syndrome and obesity : targets and therapy 2020; 13:423-431.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32110075  
ABSTRACT  
Introduction: Statin intensification is required in patients who have high-risk for cardiovascular events. 
However, it is unclear if this is needed in whom plasma LDL-C target was achieved with low-dose statin 
for primary prevention. We investigated the efficacy and safety of switching from low-dose statin to 
high-intensity statin among type 2 diabetes (T2D) who had achieved plasma LDL-C <100 mg/dl with 
low-dose statin treatment. Methods: T2D patients with no atherosclerotic cardiovascular disease who 
had plasma LDL-C level <100 mg/dl while taking simvastatin </=20 mg/day were randomized to 
continue using the same dosage of simvastatin (low-dose statin group; LS) for 12 weeks, or to switch to 
atorvastatin 40 mg/day for 6 weeks, and then, if tolerated, to atorvastatin 80 mg/day for 6 weeks 
(high-intensity statin group; HS). Biochemical test and adverse events were evaluated at baseline, 6 
weeks, and 12 weeks. Results: One hundred and fifty patients (76 LS, 74 HS, mean age 58.9+/-8.9 
years, 72% female) were included. The mean baseline plasma LDL-C level on statin was slightly higher 
in the HS group (71.9+/-13.6 vs. 68.1+/-14.2 mg/dl, p=0.09). The HS group had a significantly lower 
plasma LDL-C level at both 6 and 12 weeks (both p<0.001). Plasma LDL-C <40 mg/dl was found more 
frequently in the HS group (23.0% vs. 3.9%, p<0.001). Discontinuation of statin due to adverse effects 
was more frequent in the HS group (5.4% vs. 1.3%, p=0.38 for atorvastatin 40 mg/day, 12.2% vs. 1.3%, 
p=0.03 for atorvastatin 80 mg/day). No serious adverse events were observed in either group. 
Conclusion: Switching from low-dose statins to high-intensity statins resulted in a significant reduction 
in plasma LDL-C levels, and was fairly well tolerated during a 12-week study period. 
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[12] Athanasakis K, Prodromiadou E, Papazafiropoulou A et al. Twenty-year trends in the prescription 
costs of Type 2 diabetes: Real world data and empirical analysis in Greece. Diabetes Res Clin Pract 
2020; 162:108095.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32112790  
ABSTRACT  
AIMS: To estimate and compare the prescription costs for the management of patients with diabetes 
over a period of 20 years in Greece, based on real world data. METHODS: The records of outpatients 
with T2D, monitored at three diabetes centres, were examined in four cross-sections (1998, 2006, 
2012, 2018). Prescribed medicines per patient, along with a set of clinical indicators were recorded. 
Annual costs of pharmaceutical treatment per patient were calculated by using each year's nominal 
retail prices, as well as by adjusting for 2018 price levels, in order to account for price differences over 
time. RESULTS: 4066 patients were included in the analysis. Prescription patterns indicate a quick 
uptake of the new classes of glucose-lowering drugs and a reduction in the proportional use of 
sulfonylurea and glitazone. Adjusting for 2018 prices, the average total annual prescription cost per 
patient was 381.54 Euros (s.d. 297.44) in 1998 and 1147.21 Euros (s.d. 814.39) in 2018. Glucose-
lowering drug costs per patient increase from 1998 onwards, whereas the costs of antihypertensive, 
antiplatelet and lipid-lowering treatment declined gradually, especially after 2006. CONCLUSIONS: Per 
patient prescription costs for glucose-lowering drugs present a steep increase, in Greece over the last 
20 years. Real-world evidence studies that compare this increase with the changes in patient outcomes 
are essential in order to examine whether a costs-vs-outcomes balance is optimal. 
 
[13] Pastores GM, Hughes DA. Lysosomal Acid Lipase Deficiency: Therapeutic Options. Drug design, 
development and therapy 2020; 14:591-601.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32103901  
ABSTRACT  
Lysosomal acid lipase (LAL) deficiency is a metabolic (storage) disorder, encompassing a severe 
(Wolman disease) and attenuated (Cholesterol ester storage disease) subtype; both inherited as 
autosomal recessive traits. Cardinal clinical features include the combination of hepatic dysfunction 
and dyslipidemia, as a consequence of cholesteryl esters and triglyceride accumulation, predominately 
in the liver and vascular and reticuloendothelial system. Significant morbidity can arise, due to liver 
failure and/or atherosclerosis; in part related to the severity of the underlying gene defect and 
corresponding enzyme deficiency. Diagnosis is based on demonstration of decreased LAL enzyme 
activity, complemented by analysis of the cognate gene defects. Therapeutic options include dietary 
manipulation and the use of lipid-lowering drugs. Sebelipase alfa, a recombinant enzyme replacement 
therapy, has garnered regulatory approval, following demonstration of improvements in disease-
relevant markers and clinical benefit in clinical trials, which included increased survival in the most 
severe cases. 
 
[14] Yoon DY, Park SI, Jung JA et al. Comparison of Pharmacokinetics of a Fixed-Dose Combination of 
Amlodipine/Losartan/Rosuvastatin with Concomitant Administration of Amlodipine/Losartan and 
Rosuvastatin in Healthy Volunteers. Drug design, development and therapy 2020; 14:661-668.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32109991  
ABSTRACT  
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Background: A fixed-dose combination (FDC) tablet formulation of amlodipine/losartan/rosuvastatin 
5/100/20 mg was developed to improve medication compliance in patients with both hypertension 
and dyslipidemia. The comparative pharmacokinetic study was performed to compare the profile of an 
FDC tablet formulation of amlodipine/losartan/rosuvastatin with that of concomitant administration of 
a currently marketed FDC tablet of amlodipine/losartan with a rosuvastatin tablet. Subjects and 
Methods: A randomized, open-label, single oral dose, two-way crossover study was conducted in 60 
healthy subjects. Subjects were orally administered the FDC tablet of amlodipine/losartan/rosuvastatin 
and a loose combination (LC) of two tablets comprising an FDC of amlodipine/losartan and 
rosuvastatin. Blood samples were collected for up to 144 h post dose for pharmacokinetic evaluations. 
Plasma concentrations of amlodipine, losartan, EXP3174 (an active metabolite of losartan), and 
rosuvastatin were measured by using liquid chromatography-tandem mass spectrometry. The 
geometric mean ratio (GMR) and its 90% confidence interval (90% CI) in the FDC treatment to LC 
treatment for the area under the concentration-time curve from zero to the last quantifiable time 
point (AUClast) and the maximum plasma concentration (Cmax) were calculated. Safety was monitored 
throughout the study. Results: The GMR (90% CI) values of AUClast and Cmax were 0.9946 (0.9663-
1.0238) and 0.9690 (0.9379-1.0011) for amlodipine, 0.9855 (0.9422-1.0308) and 0.9178 (0.8349-
1.0089) for losartan, 0.9814 (0.9501-1.0136) and 0.9756 (0.9313-1.0219) for EXP3174, and 0.9448 
(0.8995-0.9923) and 0.9609 (0.8799-1.0494) for rosuvastatin, respectively. No clinically significant 
changes were observed in any of the safety parameters, including clinical laboratory tests, vital signs, 
electrocardiograms, and physical examinations, between the FDC treatment and the LC treatment. 
Conclusion: We confirmed the pharmacokinetic equivalence of the FDC and LC treatments. This triple 
combination FDC formulation could be a clinically useful replacement for LC therapy. 
 
[15] Steele H, Gomez-Duran A, Pyle A et al. Metabolic effects of bezafibrate in mitochondrial disease. 
EMBO molecular medicine 2020; 12:e11589.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32107855  
ABSTRACT  
Mitochondrial disorders affect 1/5,000 and have no cure. Inducing mitochondrial biogenesis with 
bezafibrate improves mitochondrial function in animal models, but there are no comparable human 
studies. We performed an open-label observational experimental medicine study of six patients with 
mitochondrial myopathy caused by the m.3243A>G MTTL1 mutation. Our primary aim was to 
determine the effects of bezafibrate on mitochondrial metabolism, whilst providing preliminary 
evidence of safety and efficacy using biomarkers. The participants received 600-1,200 mg bezafibrate 
daily for 12 weeks. There were no clinically significant adverse events, and liver function was not 
affected. We detected a reduction in the number of complex IV-immunodeficient muscle fibres and 
improved cardiac function. However, this was accompanied by an increase in serum biomarkers of 
mitochondrial disease, including fibroblast growth factor 21 (FGF-21), growth and differentiation factor 
15 (GDF-15), plus dysregulation of fatty acid and amino acid metabolism. Thus, although potentially 
beneficial in short term, inducing mitochondrial biogenesis with bezafibrate altered the metabolomic 
signature of mitochondrial disease, raising concerns about long-term sequelae. 
 
[16] Liu H, Guo L, Xing J et al. The protective role of DPP4 inhibitors in atherosclerosis. European 
journal of pharmacology 2020; 875:173037.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32097656  
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ABSTRACT  
Diabetes is a chronic non-communicable disease whose incidence continues to grow rapidly, and it is 
one of the most serious and critical public health problems. Diabetes complications, especially 
atherosclerosis-related chronic vascular complications, are a serious threat to human life and health. 
Growing evidence suggests that dipeptidyl peptidase 4 (DPP4) inhibitors, beyond their role in 
improving glycemic control, are helpful in ameliorating endothelial dysfunction in humans and animal 
models of T2DM. In fact, DPP4 inhibitors have been shown by successive studies to play a protective 
effect against vascular complications. On one hand, in addition to their hypoglycemic effects, DPP4 
inhibitors participate in the control of atherosclerotic risk factors by regulating blood lipids and 
lowering blood pressure. On the other hand, DPP4 inhibitors exert anti-atherosclerotic effects directly 
through multiple mechanisms, including improving endothelial cell dysfunction, increasing circulating 
endothelial progenitor cell (EPCs) levels, regulating mononuclear macrophages and smooth muscle 
cells, inhibiting inflammation and oxidative stress and improving plaque instability. Herein, we review 
the beneficial roles of DPP4 inhibitors in atherosclerosis as detailed. 
 
[17] Genser B, Wanner C, Marz W. A scoring system for predicting individual treatment effects of 
statins in type 2 diabetes patients on haemodialysis. European journal of preventive cardiology 
2020:2047487320905721.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32089004  
ABSTRACT  
AIMS: Haemodialysis patients have high cardiovascular disease risk. Although statins reduce this risk in 
chronic kidney disease, randomised trials in haemodialysis patients show no benefit. Post-hoc analyses 
of the German Diabetes Dialysis (4D) study identified patient-specific markers associated with 
heterogeneous treatment effects. We combined these markers to develop a score for predicting 
individual effects of statins in these patients. METHODS AND RESULTS: We used data from the 4D 
study, enrolling 1255 haemodialysis patients with type 2 diabetes mellitus, randomised to atorvastatin 
or placebo and followed for a composite cardiovascular endpoint. We calculated two scores: score 1 
based on all 23 predictive markers and score 2 based on 17 clinically accessible markers. Groups 
stratified by score 1 showed differential treatment effects: for score <26 (458 patients; 36%), the 
hazard ratio (95% confidence interval) was 1.54 (1.16-2.03), suggesting harm; for 26-31 (331 patients; 
26%), it was 1.03 (0.72-1.48), suggesting a neutral effect; and for >31 (466 patients; 38%), it was 0.43 
(0.30-0.60), suggesting a benefit. Statins also significantly reduced all-cause mortality in the benefit 
group. Stratification by score 2 yielded similar results but a smaller group gaining benefit (360 
patients). CONCLUSION: Statin effects in haemodialysis patients can be predicted by markers 
associated with plausible relevant mechanisms including cholesterol metabolism, atherosclerosis, 
protein energy wasting, or competing risks. In clinical practice, the score could aid in risk stratification, 
not only to select patients who benefit from statins but also to identify those whom treatment could 
harm. 
 
[18] Vallejo-Vaz AJ, Leiter LA, Del Prato S et al. Triglyceride concentrations and non-high-density 
lipoprotein cholesterol goal attainment in the ODYSSEY phase 3 trials with alirocumab. European 
journal of preventive cardiology 2020:2047487320905185.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32089006  
ABSTRACT  
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AIMS: Guidelines recommend targeting non-high-density lipoprotein cholesterol to reduce 
cardiovascular risk. We assessed the impact of baseline triglycerides on non-high-density lipoprotein 
cholesterol goal attainment in 10 phase 3 trials with alirocumab versus control (n = 4983). METHODS: 
Trials were grouped into four pools based on alirocumab dose (75-150 mg every 2 weeks), control 
(placebo/ezetimibe) and statin use. Baseline triglyceride quintiles were built within each pool. Non-
high-density lipoprotein cholesterol goal attainment (very high risk: <100 mg/dl; moderate/high risk: 
<130 mg/dl), low-density lipoprotein cholesterol goal attainment (very high risk: <70 mg/dl; 
moderate/high risk: <100 mg/dl) and changes from baseline in lipid parameters were assessed at Week 
24 among baseline triglyceride quintiles. RESULTS: Higher baseline triglycerides were associated with a 
worse cardiovascular risk profile. Low-density lipoprotein cholesterol and non-high-density lipoprotein 
cholesterol increased with higher triglycerides, but the magnitude in non-high-density lipoprotein 
cholesterol was three- to four-fold higher compared with the increase in low-density lipoprotein 
cholesterol. Non-high-density lipoprotein cholesterol and low-density lipoprotein cholesterol 
percentage reductions from baseline with alirocumab were similar regardless of baseline triglycerides. 
A greater proportion of alirocumab-treated patients attained non-high-density lipoprotein cholesterol 
and low-density lipoprotein cholesterol goals compared with placebo or ezetimibe. Unlike low-density 
lipoprotein cholesterol goal attainment, non-high-density lipoprotein cholesterol goal attainment 
significantly declined with increasing baseline triglycerides (p < 0.05 for trend tests). A single standard 
deviation increase in baseline log(triglycerides) was significantly associated with lower odds ratios of 
attaining non-high-density lipoprotein cholesterol goals in the different pools and treatment 
(alirocumab/placebo/ezetimibe) groups, unlike low-density lipoprotein cholesterol goal attainment. 
CONCLUSION: Individuals with increased triglycerides have higher non-high-density lipoprotein 
cholesterol levels and lower rates of non-high-density lipoprotein cholesterol goal attainment (unlike 
low-density lipoprotein cholesterol goal attainment). Alirocumab improves non-high-density 
lipoprotein cholesterol goal attainment in this population. These results highlight the impact of 
triglycerides on non-high-density lipoprotein cholesterol and the need for novel therapies targeting 
triglyceride-related pathways. 
 
[19] Mey JT, Hari A, Axelrod CL et al. Lipids and Ketones Dominate Metabolism at the Expense of 
Glucose Control in Pulmonary Arterial Hypertension: A Hyperglycemic Clamp and Metabolomics 
Study. The European respiratory journal 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32108049  
ABSTRACT  
BACKGROUND: Individuals with idiopathic pulmonary arterial hypertension (PAH) display reduced oral 
glucose tolerance. This may involve defects in pancreatic function or insulin sensitivity, but this 
hypothesis has not been tested; moreover, fasting nutrient metabolism remains poorly described in 
PAH. Thus, we aimed to characterise fasting nutrient metabolism and investigated the metabolic 
response to hyperglycemia in PAH. METHODS: Twelve participants (6-PAH, 6-Controls) were 
administered a hyperglycemic clamp, while 52 (21-PAH, 31-Controls) underwent plasma metabolomic 
analysis. Glucose, insulin, C-peptide, free fatty acids and acylcarnitines were assessed from the clamp. 
Plasma metabolomics was conducted on fasting plasma samples. RESULTS: The clamp verified a 
reduced insulin response to hyperglycemia in PAH (-53% versus Control), but with similar pancreatic 
insulin secretion. Skeletal muscle insulin sensitivity was unexpectedly greater in PAH. Hepatic insulin 
extraction was elevated in PAH (+11% versus Control). Plasma metabolomics identified 862 
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metabolites: 213 elevated, 145 reduced in PAH (p<0.05). In both clamp and metabolomic cohorts, lipid 
oxidation and ketones were elevated in PAH. Insulin sensitivity, fatty acids, acylcarnitines and ketones 
correlated with PAH severity, while hepatic extraction and fatty acid:ketone ratio correlated with 
longer 6-minute walk distance. CONCLUSION: Poor glucose control in PAH could not be explained by 
pancreatic ss-cell function or skeletal muscle insulin sensitivity. Instead, elevated hepatic insulin 
extraction emerged as an underlying factor. In agreement, nutrient metabolism in PAH favors lipid and 
ketone metabolism at the expense of glucose control. Future research should investigate the 
therapeutic potential of reinforcing lipid and ketone metabolism on clinical outcomes in PAH. 
 
[20] Xiong W, Fei M, Wu C et al. Atorvastatin inhibits endoplasmic reticulum stress through AMPK 
signaling pathway in atherosclerosis in mice. Experimental and therapeutic medicine 2020; 19:2266-
2272.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32104293  
ABSTRACT  
Effect of atorvastatin inhibition of endoplasmic reticulum stress and amelioration of atherosclerosis 
through AMPK pathway were studied. Eight-week-old male apolipoprotein E-deficient (ApoE(-)/(-)) 
mice were fed with high-fat diet for 2 weeks and randomly divided into two groups: Atorvastatin 
treatment group was given atorvastatin (5 mg/kg/day) injection for a total of 6 weeks; control group 
was given the same dose of PBS through intraperitoneal injection for a total of 6 weeks. H&E staining 
was used to detect plaque size; immunohistochemical staining was used to detect T cells, macrophages 
and phospho-protein kinase-like ER kinase (phospho-PERK) in localized plaques. Proteins were 
extracted from mouse thoracic and abdominal aortic tissues. Western blot analysis was used to detect 
the protein expression levels of endoplasmic reticulum stress-related molecules phospho-eukaryotic 
initiation factor-2alpha (p-eIF2alpha), eukaryotic initiation factor (eIF2a), and sliced x-box binding 
protein 1 (sXBP-1). Cultured human umbilical vein endothelial cells (HUVECs), induced endoplasmic 
reticulum stress with human oxidized low density lipoprotein (ox-LDL), were treated with atorvastatin, 
AMPK agonist 5-amino-4-imidazolecarboxamide riboside-I-beta-D-ribofuranoside (AICAR) and AMPK-
DN that expressed a dominant-negative mutant of AMPK. Western blot analysis was used to test the 
expression levels of endoplasmic reticulum stress-related molecules p-elF2a and sXBP-1. The area of 
aortic plaques in atorvastatin group was obviously decreased, and the infiltrations of CD3(+) T cells and 
macrophages in the localized plaques were reduced. The endoplasmic reticulum stress-related proteins 
sXBP-1 and p-eIF2a were significantly reduced. The results of immunohistochemistry also showed a 
significant decrease in the level of phospho-PERK (p-PERK) in atorvastatin group. The results in ox-LDL-
induced HUVECs showed that atorvastatin inhibited ox-LDL-induced endoplasmic reticulum stress, and 
the AMPK agonist AICAR also had the same effect, which was offset by DN-AMPK treatment. 
Atorvastatin inhibits ER stress both in vitro and in vivo and this protective effect is mediated by AMPK 
activation. 
 
[21] Zhang B, Zhang C, Zhang X et al. Atorvastatin promotes AMPK signaling to protect against high 
fat diet-induced non-alcoholic fatty liver in golden hamsters. Experimental and therapeutic medicine 
2020; 19:2133-2142.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32104276  
ABSTRACT  
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Non-alcoholic fatty liver disease (NAFLD) is characterized by diffuse fatty acid degeneration and excess 
fat accumulation in the liver. Notably, the currently available medications used to treat NAFLD remain 
limited. The aim of the present study was to investigate the protective role of atorvastatin (Ato) against 
NAFLD in golden hamsters fed a high fat diet (HFD) and in HepG2 cells treated with palmitate, and 
identify the underlying molecular mechanism. Ato (3 mg/kg) was administered orally every day for 8 
weeks to the hamsters during HFD administration. Hamsters in the model group developed hepatic 
steatosis with high serum levels of triglyceride, cholesterol, insulin and C-reactive protein, which were 
effectively reduced by treatment with Ato. Additionally, the relative liver weight of hamsters treated 
with Ato was markedly lower compared with that of the model group. Hematoxylin and eosin, and oil 
red O staining indicated that the livers of the animals in the model group exhibited large and numerous 
lipid droplets, which were markedly decreased after Ato treatment. Western blot analysis indicated 
that Ato inhibited fat accumulation in the liver through the AMP-activated protein kinase (AMPK)-
dependent activation of peroxisome proliferator activated receptor alpha (PPARalpha), peroxisome 
proliferator-activated receptor-gamma coactivator 1 alpha and their target genes. Furthermore, in 
vitro, Ato inhibited PA-induced lipid accumulation in HepG2 cells. This inhibitory effect was attenuated 
following Compound C treatment, indicating that AMPK may be a potential target of Ato. In conclusion, 
the increase in AMPK-mediated PPARalpha and its target genes may represent a novel molecular 
mechanism by which Ato prevents NAFLD. 
 
[22] Broniarek I, Dominiak K, Galganski L, Jarmuszkiewicz W. The Influence of Statins on the Aerobic 
Metabolism of Endothelial Cells. International journal of molecular sciences 2020; 21.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32098258  
ABSTRACT  
Endothelial mitochondrial dysfunction is considered to be the main cause of cardiovascular disease. 
The aim of this research was to elucidate the effects of cholesterol-lowering statins on the aerobic 
metabolism of endothelial cells at the cellular and mitochondrial levels. In human umbilical vein 
endothelial cells (EA.hy926), six days of exposure to 100 nM atorvastatin (ATOR) induced a general 
decrease in mitochondrial respiration. No changes in mitochondrial biogenesis, cell viability, or ATP 
levels were observed, whereas a decrease in Coenzyme Q10 (Q10) content was accompanied by an 
increase in intracellular reactive oxygen species (ROS) production, although mitochondrial ROS 
production remained unchanged. The changes caused by 100 nM pravastatin were smaller than those 
caused by ATOR. The ATOR-induced changes at the respiratory chain level promoted increased 
mitochondrial ROS production. In addition to the reduced level of mitochondrial Q10, the activity of 
Complex III was decreased, and the amount of Complex III in a supercomplex with Complex IV was 
diminished. These changes may cause the observed decrease in mitochondrial membrane potential 
and an increase in Q10 reduction level as a consequence, leading to elevated mitochondrial ROS 
formation. The above observations highlight the role of endothelial mitochondria in response to 
potential metabolic adaptations related to the chronic exposure of endothelial cells to statins. 
 
[23] Amigo N, Akinkuolie AO, Chiuve SE et al. Habitual Fish Consumption, n-3 Fatty Acids, and Nuclear 
Magnetic Resonance Lipoprotein Subfractions in Women. Journal of the American Heart Association 
2020; 9:e014963.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32102617  
ABSTRACT  
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Background Supplementation with omega-3 (n-3) fatty acid or dietary fish may protect against 
atherosclerosis, but the potential mechanisms are unclear. Prior studies found modest triglyceride-
lowering effects and slight increases in LDL (low-density lipoprotein) cholesterol. Limited evidence has 
examined n-3 effects on more detailed lipoprotein biomarkers. Methods and Results We conducted a 
study of 26 034 healthy women who reported information on fish and n-3 intake from a 131-item food-
frequency questionnaire. We measured plasma lipids, apolipoproteins, and nuclear magnetic 
resonance spectroscopy lipoproteins and examined their associations with dietary intake of fish, total 
n-3, and the n-3 subtypes (eicosapentaenoic, docosahexaenoic, and alpha-linolenic acids). Top- versus 
bottom-quintile intake of fish and n-3 were significantly associated with lower triglyceride and large 
VLDL (very-low-density lipoprotein) particles. Fish intake, but not total n-3, was positively associated 
with total cholesterol, LDL cholesterol, apolipoprotein B, and larger LDL size, but only alpha-linolenic 
acid was associated with lower LDL cholesterol. Total n-3, docosahexaenoic acid, and alpha-linolenic 
acid intake were also positively associated with larger HDL (high-density lipoprotein) size and large HDL 
particles. High eicosapentaenoic acid intake was significantly associated with only a decreased level of 
VLDL particle concentration and VLDL triglyceride content. The n-3 fatty acids had some similarities but 
also differed in their associations with prospective cardiovascular disease risk patterns. Conclusions 
Higher consumption of fish and n-3 fatty acids were associated with multiple measures of lipoproteins 
that were mostly consistent with cardiovascular prevention, with differences noted for high intake of 
eicosapentaenoic acid versus docosahexaenoic acid and alpha-linolenic acid that were apparent with 
more detailed lipoprotein phenotyping. These hypothesis-generating findings warrant further study in 
clinical trials. Clinical Trial Registration URL: http://www.clinicaltrials.gov. Unique identifier: 
NCT00000479. 
 
[24] Han D, Kolli KK, Al'Aref SJ et al. Machine Learning Framework to Identify Individuals at Risk of 
Rapid Progression of Coronary Atherosclerosis: From the PARADIGM Registry. Journal of the 
American Heart Association 2020; 9:e013958.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32089046  
ABSTRACT  
Background Rapid coronary plaque progression (RPP) is associated with incident cardiovascular events. 
To date, no method exists for the identification of individuals at risk of RPP at a single point in time. 
This study integrated coronary computed tomography angiography-determined qualitative and 
quantitative plaque features within a machine learning (ML) framework to determine its performance 
for predicting RPP. Methods and Results Qualitative and quantitative coronary computed tomography 
angiography plaque characterization was performed in 1083 patients who underwent serial coronary 
computed tomography angiography from the PARADIGM (Progression of Atherosclerotic Plaque 
Determined by Computed Tomographic Angiography Imaging) registry. RPP was defined as an annual 
progression of percentage atheroma volume >/=1.0%. We employed the following ML models: model 
1, clinical variables; model 2, model 1 plus qualitative plaque features; model 3, model 2 plus 
quantitative plaque features. ML models were compared with the atherosclerotic cardiovascular 
disease risk score, Duke coronary artery disease score, and a logistic regression statistical model. 224 
patients (21%) were identified as RPP. Feature selection in ML identifies that quantitative computed 
tomography variables were higher-ranking features, followed by qualitative computed tomography 
variables and clinical/laboratory variables. ML model 3 exhibited the highest discriminatory 
performance to identify individuals who would experience RPP when compared with atherosclerotic 
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cardiovascular disease risk score, the other ML models, and the statistical model (area under the 
receiver operating characteristic curve in ML model 3, 0.83 [95% CI 0.78-0.89], versus atherosclerotic 
cardiovascular disease risk score, 0.60 [0.52-0.67]; Duke coronary artery disease score, 0.74 [0.68-
0.79]; ML model 1, 0.62 [0.55-0.69]; ML model 2, 0.73 [0.67-0.80]; all P<0.001; statistical model, 0.81 
[0.75-0.87], P=0.128). Conclusions Based on a ML framework, quantitative atherosclerosis 
characterization has been shown to be the most important feature when compared with clinical, 
laboratory, and qualitative measures in identifying patients at risk of RPP. 
 
[25] Jung J, Bae GH, Kang M et al. Statins and All-Cause Mortality in Patients Undergoing 
Hemodialysis. Journal of the American Heart Association 2020; 9:e014840.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32089045  
ABSTRACT  
Background Recommendations have not yet been established for statin therapy in patients on 
maintenance dialysis. In this study, we aimed to evaluate the effects of statin therapy on all-cause 
mortality in patients undergoing maintenance hemodialysis. Methods and Results This retrospective 
cohort study analyzed data from adults, aged >/=30 years, who were on maintenance hemodialysis for 
end-stage renal disease. Data on statin use, along with other clinical information between 2007 and 
2017, were extracted from the Health Insurance Review and Assessment Service database in Korea. In 
total, 65 404 patients were included, and 41 549 (73.2%) patients had received statin therapy for a 
mean duration of 3.6+/-2.6 years. Compared with statin nonusers before and after the initiation of 
hemodialysis (entry), patients who initiated statin therapy after entry and patients who continued 
statins from the pre-end-stage renal disease to post-end-stage renal disease period had a lower risk of 
all-cause mortality; the adjusted hazard ratios (95% CIs) were 0.48 (0.47-0.50; P<0.001) for post-end-
stage renal disease only statin users and 0.59 (0.57-0.60; P<0.001) for continuous statin users. 
However, those discontinuing statins before or at entry showed a higher risk of all-cause mortality. 
Statin-ezetimibe combinations were associated with better survival benefits than fixed patterns of 
statin therapy. These results were consistent across various subgroups, including elderly patients aged 
>75 years, and were maintained even after propensity score matching. Conclusions Our results showed 
that in adult patients undergoing maintenance hemodialysis, statin therapy, preferably combined with 
ezetimibe, was associated with a lower risk of all-cause mortality. 
 
[26] Kostis JB, Shetty M, Chowdhury YS, Kostis WJ. The Legacy Effect in Treating Hypercholesterolemia. 
Journal of cardiovascular pharmacology and therapeutics 2020:1074248420907256.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32107938  
ABSTRACT  
BACKGROUND: The duration of randomized controlled clinical trials usually is approximately 3 to 5 
years although hypercholesterolemia and other risk factors for atherosclerotic cardiovascular disease 
(ASCVD) are lifelong conditions. OBJECTIVES: The legacy effect, defined as the persistence of benefit of 
pharmacologic interventions in clinical trials after the end of the randomized phase when all 
participants receive active therapy, is used to examine the long-term benefit. We summarize the 
evidence for the existence of the legacy effect as it pertains to hypercholesterolemia, describe 
underlying mechanisms, and discuss its relevance to clinical practice. METHODS: We examined all 
published (n = 13) randomized clinical trials of lipid-lowering agents compared to placebo or usual care 
with follow-up after the randomized phase for the presence or absence of a legacy effect. RESULTS: A 
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legacy effect was demonstrated in all studies. The current US and European guidelines recommend 
treatment with high-intensity statins for patients with manifest ASCVD and that individualized 
approach be used for primary prevention. CONCLUSION: The legacy effect results in significant long-
term clinical benefits by preventing fatal and nonfatal events. This implies that early therapy would 
result in lower event rates. Long-term follow-up should be a part of clinical trial design in order to 
evaluate the presence or absence of a legacy effect. 
 
[27] Mandraffino G, Scicali R, Rodriguez-Carrio J et al. Arterial stiffness improvement after adding on 
PCSK9 inhibitors or ezetimibe to high-intensity statins in patients with familial hypercholesterolemia: 
A Two-Lipid Center Real-World Experience. Journal of clinical lipidology 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32111581  
ABSTRACT  
BACKGROUND: Familial hypercholesterolemia (FH) is characterized by increased cardiovascular risk; 
despite-high intensity statins, only few patients with FH achieve the recommended low-density 
lipoprotein cholesterol (LDL-C) targets. OBJECTIVE: We aimed to evaluate the effectiveness of six-
month add-on therapy with proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9-i) or 
ezetimibe on lipid profile and pulse wave velocity (PWV) in patients with FH. METHODS: In this 
observational study, we evaluated 98 genetically confirmed patients with FH with an LDL-C off-target 
despite high-intensity statins with or without ezetimibe; of these, 53 patients (statin plus ezetimibe) 
added PCSK9-i (PCSK9-i group) and 45 (statin only) added ezetimibe (EZE group) per applicable 
guidelines and reimbursement rules. All patients obtained biochemical analysis and PWV evaluation at 
baseline and after six months of optimized treatment. RESULTS: After 6 months of add-on therapy, 
most patients achieving LDL-C targets were in the PCSK9-i group (77.3% PCSK9-i group vs 37.8% EZE 
group, P < .001). The PCSK9-i group achieved both a greater LDL-C and PWV reduction than the EZE 
group [-51% vs -22.8%, P < .001 and -15% vs -8.5%, P < .01, respectively]. In a linear regression analysis, 
we showed a coefficient (r) of 0.334 for the relationship between DeltaPWV and DeltaLDL (P < .05); 
moreover, in an exploratory analysis, the relationship appeared to be stronger in patients with FH 
without cardiovascular events (r = 0.422, P < .01). CONCLUSIONS: Lipid and PWV profiles in patients 
with FH significantly improved after addition of PCSK9-i or ezetimibe to high-intensity statin therapy; 
moreover, DeltaPWV was associated with DeltaLDL. Our results are consistent with a beneficial role of 
these novel therapies in FH subjects. 
 
[28] Puri R, Mehta V, Duell PB et al. Proposed low-density lipoprotein cholesterol goals for secondary 
prevention and familial hypercholesterolemia in India with focus on PCSK9 inhibitor monoclonal 
antibodies: Expert consensus statement from Lipid Association of India. Journal of clinical lipidology 
2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32089456  
ABSTRACT  
BACKGROUND: Rates of atherosclerotic cardiovascular disease (ASCVD) are strikingly high in India 
compared to Western countries and are increasing. Moreover, ASCVD events occur at a younger age 
with only modest hypercholesterolemia, most commonly with low levels of high-density lipoprotein 
cholesterol. The course of ASCVD also appears to be more fulminant with higher mortality. OBJECTIVE: 
In light of these issues, the Lipid Association of India (LAI) endeavored to develop revised guidelines 
with more aggressive low-density lipoprotein cholesterol (LDL-C) goals in secondary prevention and for 
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patients with familial hypercholesterolemia compared to guidelines in the United States and other 
countries. METHODS: Owing to the paucity of clinical outcomes data in India, it was necessary to place 
major emphasis on expert opinion as a complement to randomized placebo-controlled data generated 
mostly in non-Indian cohorts. To facilitate this process, the LAI conducted a series of 19 meetings 
among 162 lipid specialists in 13 cities throughout India over a period of 11 months before formulating 
this expert consensus statement. RESULTS: The LAI recommends an LDL-C goal <50 mg/dL in all 
patients in secondary prevention or very high-risk primary prevention but proposes an optional goal 
</=30 mg/dL in category A extreme-risk patients (eg, coronary artery disease + familial 
hypercholesterolemia) and a recommended goal </=30 mg/dL in category B extreme-risk patients 
[coronary artery disease + (1) diabetes and polyvascular disease/>/=3 major ASCVD risk factors/end 
organ damage, or (2) recurrent acute coronary syndrome within 12 months despite LDL-C <50 mg/dL, 
or (3) homozygous familial hypercholesterolemia]. CONCLUSIONS: More aggressive LDL-C goals are 
needed for prevention of ASCVD in India, as described in this expert consensus statement. Use of 
statins and ezetimibe needs to increase in India in combination with improved control of other ASCVD 
risk factors. Proprotein convertase subtilisin kexin type 9 inhibitors can improve LDL-C goal 
achievement in patients with refractory hypercholesterolemia. 
 
[29] Reeskamp LF, Volta A, Zuurbier L et al. ABCG5 and ABCG8 genetic variants in familial 
hypercholesterolemia. Journal of clinical lipidology 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32088153  
ABSTRACT  
BACKGROUND: Familial hypercholesterolemia (FH) is a common inherited disease characterized by 
elevated low-density lipoprotein cholesterol (LDL-C) plasma levels and increased cardiovascular disease 
risk. Most patients carry a mutation in the low-density lipoprotein receptor gene (LDLR). Common and 
rare variants in the genes encoding adenosine triphosphate-binding cassette transporters G5 and G8 
(ABCG5 and ABCG8) have been shown to affect LDL-C levels. OBJECTIVE: The objective of this study 
was to investigate whether and to which extent heterozygous variants in ABCG5 and ABCG8 are 
associated with the hypercholesterolemic phenotype. METHODS: We sequenced ABCG5 and ABCG8 in 
a cohort of 3031 clinical FH patients and compared the prevalence of variants with a European 
reference population (gnomAD). Clinical characteristics of carriers of putative pathogenic variants in 
ABCG5 and/or ABCG8 were compared with heterozygous carriers of mutations in LDLR. Furthermore, 
we assessed the segregation of one ABCG5 and two ABCG8 variants with plasma lipid and sterol levels 
in three kindreds. RESULTS: The frequencies of (likely) pathogenic LDLR, APOB, PCSK9, ABCG5, and 
ABCG8 variants in our FH cohort were 11.42%, 2.84%, 0.69%, 1.48%, and 0.96%, respectively. We 
identified 191 ABCG5 and ABCG8 variants of which 53 were classified as pathogenic or likely 
pathogenic. Of these 53 variants, 51 were either absent from a reference population or more prevalent 
in our FH cohort than in the reference population. LDL-C levels were significantly lower in heterozygous 
carriers of a (likely) pathogenic ABCG5 or ABCG8 variant compared to LDLR mutation carriers (6.2 +/- 
1.7 vs 7.2 +/- 1.7 mmol/L, P < .001). The combination of both an ABCG5 or ABCG8 variant and a LDLR 
variant was found not to be associated with significant higher LDL-C levels (7.8 +/- 2.3 vs 7.2 +/- 1.7 
mmol/L, P = .259). Segregation analysis in three families (nine carriers, in addition to the index cases, 
and 16 noncarriers) did not show complete segregation of the ABCG5/G8 variants with high LDL-C 
levels, and LDL-C levels were not different (3.9 +/- 1.3 vs 3.5 +/- 0.6 mmol/L in carriers and noncarriers, 
respectively, P = .295), while plasma plant sterol levels were higher in carriers compared to noncarriers 
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(cholestanol: 10.2 +/- 1.7 vs 8.4 +/- 1.6 mumol/L, P = .007; campesterol: 22.5 +/- 10.1 vs 13.4 +/- 3.5 
mumol/L, P = .008; sitosterol: 17.0 +/- 11.6 vs 8.2 +/- 2.6 mumol/L, P = .024). CONCLUSIONS: 2.4% of 
subjects in our FH cohort carried putative pathogenic ABCG5 and ABCG8 variants but had lower LDL-C 
levels compared to FH patients who were heterozygous carriers of an LDLR variant. These results 
suggest a role for these genes in hypercholesterolemia in FH patients with less severely elevated LDL-C 
levels. We did not find evidence that these variants cause autosomal dominant FH. 
 
[30] Suppressa P, Carbonara C, Scialpi N et al. Homozygous familial hypercholesterolemia in a young 
woman with dual gene mutations of low-density lipoprotein receptor and proprotein convertase 
subtilisin/kexin type 9. Journal of clinical lipidology 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32088152  
ABSTRACT  
A 28-year-old woman with a rare combination of homozygous LDLR and heterozygous PCSK9 
mutations had a phenotype consistent with homozygous familial hypercholesterolemia. She reported a 
clinical history of coronary and extracoronary atherosclerosis treated with 3 coronary stenting 
procedures, one coronary bypass, and aortic and mitral valve replacements. Because the patient 
refused lipoprotein apheresis, lipid-lowering therapy with statins, ezetimibe, and evolocumab was 
started. The desired low-density lipoprotein cholesterol target was not achieved. Dose-escalated 
lomitapide therapy (up to 30 mg/d) was added, enabling achievement of low-density lipoprotein 
cholesterol levels of 45 mg/dL during 24 months' follow-up. During this period, no cardiovascular 
events or clinical evidence of side effects occurred. In this case, lomitapide has been used in 
combination with maximum-tolerated statin therapy to successfully treat a patient with a rare 
combination of mutations in both LDLR and PCSK9 genes. 
 
[31] Ceballos-Macias JJ, Madriz-Prado R, Vazquez Cardenas NA et al. Use of PCSK9 Inhibitor in a 
Mexican Boy with Compound Heterozygous Familial Hypercholesterolemia: A Case Report. Journal of 
the Endocrine Society 2020; 4:bvz018.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32104752  
ABSTRACT  
We report on the case of an 8-year-old Mexican male, with a 3-year-old clinical diagnosis of familial 
hypercholesterolemia, and the difficulties encountered in his treatment while in our care. His 
treatment started with a regimen consisting of ezetimibe/simvastatin, cholestyramine, and a dietary 
plan of 1600 calories, with a limited intake of 200 mg of cholesterol per day. Problems arose when the 
patient's low-density lipoprotein cholesterol (LDL) levels did not meet ideal targets, which prompted 
the use of LDL cholesterol apheresis (not available in Mexico) for 6 months. As a last resort, PCSK9 
inhibitors were administered but the LDL levels remained in the 600 mg/dL range. AmbryGenetics 
conducted a genetic test employing the Sanger method. The results suggested that there were 2 
different mutations for each allele of the same LDL receptor gene (c.249delTinsGG and p.(Cys109Arg)), 
located in exons 3 and 4, respectively. We identified compound heterozygous mutations in our index 
case, with him having both the p.C109R mutation (from the maternal lineage), as well as a 
c.249delTinsGG mutation (from the paternal lineage). The p.C109R mutation has been previously 
reported, not only in Mexico, but in European regions (Germany, Czech Republic, Ireland, Italy) as well. 
Functional studies indicated a residual enzymatic activity of 15% to 30% for heterozygotes. To date, the 
variant c.249delTinsGG has not been reported. This case study illustrates the fact that in Mexico there 



Literature update week 09 (2020) 
 

are limited options available for treatment in such a scenario. As medical professionals, we are limited 
by the tools at our disposal. 
 
[32] Lopes RD, de Barros ESPGM, Damiani LP et al. Major Adverse Cardiovascular Events After 12 
Months Among Patients With Acute Coronary Syndrome Receiving Loading Doses of Atorvastatin 
Prior to Planned PCI. Jama 2020; 323:787-789.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32096839  
ABSTRACT  
 
[33] Chen C, Song C, Zhang D et al. Corrigendum to "Effect of resveratrol combined with atorvastatin 
on re-endothelialization after drug-eluting stents implantation and the underlying mechanism" [Life 
Sci. 245 (2020) 117349]. Life sciences 2020; 247:117434.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32088492  
ABSTRACT  
 
[34] Russell LE, Zhou Y, Lauschke VM, Kim RB. In Vitro Functional Characterization and in Silico 
Prediction of Rare Genetic Variation in the Bile Acid and Drug Transporter, Na(+)-Taurocholate 
Cotransporting Polypeptide (NTCP, SLC10A1). Molecular pharmaceutics 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32101444  
ABSTRACT  
Na(+)-taurocholate cotransporting polypeptide (NTCP, SLC10A1) is a key hepatic uptake transporter for 
bile acids and drugs and is the main functional receptor for hepatitis B and D viruses. Next-generation 
sequencing has revealed that a large number of rare SLC10A1 variants exist in the population. Little 
data exist regarding head-to-head comparison of in silico algorithms to predict functional effects of 
pharmacogenetic variants when compared to direct in vitro functional assessment. This study aimed at 
characterizing rare SLC10A1 variants in vitro and to assess the performance of seven in silico 
algorithms to predict the observed functional impacts. Thirty-five previously uncharacterized, rare, 
missense SLC10A1 variants were transiently expressed in human embryonic kidney 293 type T 
(HEK293T) cells. NCTP protein expression as well as uptake of substrates taurocholic acid (TCA) and 
rosuvastatin were assessed. Substrate-specific effects were observed for NTCP G191R, with TCA and 
rosuvastatin transport observed at 89 and 8% of wild-type (WT) uptake, respectively. Significantly 
reduced transport of TCA and rosuvastatin was observed for 19 variants (p < 0.05), with seven variants 
displaying decreased protein expression and marked reduction in transport of both substrates (0-13% 
of WT uptake, p < 0.0001). Performance of in silico algorithms to predict in vitro uptake, assessed using 
the area under the receiver operating characteristic curves (AUCROC), ranged from 0.69 to 0.97 and 
0.72 to 0.84 for TCA and rosuvastatin uptake, respectively. In conclusion, we identified rare variants 
with significantly reduced NTCP expression and function. We demonstrated that no algorithm 
performed robustly enough to replace functional study in vitro, particularly given the broad substrate 
specificity of many pharmacogenes. 
 
[35] Yarparvar A, Elmadfa I, Djazayery A et al. The Association of Vitamin D Status with Lipid Profile 
and Inflammation Biomarkers in Healthy Adolescents. Nutrients 2020; 12.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32102427  
ABSTRACT  
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BACKGROUND: The association between vitamin D status and inflammatory biomarkers and lipid 
profile is not well known, especially in adolescents. Therefore, the aim of the current study is to 
investigate the association of vitamin D status with serum lipids and inflammatory biomarkers, 
including IL-10, IL-6, hsCRP, and TNFR-2, in male adolescents. METHODS AND MATERIALS: A sample of 
seventy-one high school male students, aged 17 years old, from a high school in Tehran were enrolled 
in the study. They were divided into four groups including group with serum vitamin D below 25 
(ng/mL) (SVD < 25; n = 36), 25 and above (ng/mL) (SVD >/= 25; n = 35), negative-hsCRP (n = 48), and 
positive-hsCRP (n = 23). Weight, height, body mass index, dietary intake, serum lipids, and 
inflammatory biomarkers, including IL-10, IL-6, hsCRP, and TNFR-2, were measured. RESULTS: In the 
(SVD < 25) group, the serum level of TNFR-2 was significantly higher compared to that in the (SVD >/= 
25) group. There was a significant negative association between serum TNFR-2 and vitamin D levels in 
the whole sample. We found significant lower levels of IL-10 in positive-hsCRP group compared to the 
negative-hsCRP group. In addition, there was a significant negative correlation between the serum 
vitamin D level and hsCRP in both hsCRP groups. The HDL level was lower in the (SVD < 25) group 
compared to that in the (SVD >/= 25) group. Finally, there was a negative correlation between the 
serum HDL and hsCRP levels in the positive-hsCRP subjects. CONCLUSION: Based on the findings it can 
be concluded that serum vitamin D affects HDL and inflammation status. Although serum levels of HDL 
and inflammation status are both predictors of metabolic syndrome and cardiovascular disease, 
further studies are needed to prove it, especially in adolescents. 
 
[36] Parente M, Pignata I, Gnavi R et al. Assessment of Non-Adherence to Oral Metformin and 
Atorvastatin Therapies: A Cross-Sectional Survey in Piedmont (Italy). Patient preference and 
adherence 2020; 14:261-266.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32103910  
ABSTRACT  
Introduction: It is not possible to recover from chronic diseases; however, a healthy lifestyle and 
correct adherence to therapy can avoid complications and co-morbidities. The aim of this study was 
the cross-sectional evaluation, by means of a questionnaire, of real-world data on the prevalence of 
non-adherence to metformin and atorvastatin oral therapies in a sample of patients that attend 
community pharmacies in the Piedmont Region. The secondary aim was to evaluate the presence of 
correlations between non-adherence and a number of variables detected by the questionnaire. 
Materials and Methods: Data were gathered from face-to-face interviews in six community pharmacies 
in Piedmont. The questionnaire was divided into two sections: the first included the Morisky, Green 
and Levine Medication Adherence Questionnaire (MAQ) (to assess therapy adherence); the second 
included questions on gender, age, level of education and the pharmacy in which the questionnaire 
was administered. Comparisons between proportions and mean values were performed using the chi2 
test. Modified Poisson regression with robust standard errors was used for multivariate analysis. The 
level of significance was fixed at 0.05, CI at 95%. Results: The sample analysed was composed of 408 
subjects (receiving either metformin or atorvastatin). According to MAQ, 62 patients were non-
adherent (15% of the total cohort). Crude and multivariate analysis did not show any statistically 
significant correlation between gender, age, level of education and non-adherence. It emerged that 
there was a correlation between non-adherence and being a customer of two of the pharmacies 
involved [PR = 3.31 (p=0.028) and PR = 3.11 (p=0.027)]. Conclusions: Community pharmacies can be an 
appropriate setting to identify non-adherent patients. Therefore, healthcare professionals could realize 
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an integrated and structured intervention to improve adherence. However, MAQ could underestimate 
the number of non-adherent patients. Further studies to test the association between non-adherence 
prevalence and being the customer of a specific pharmacy should be performed. 
 
[37] Thorvaldsson V, Skoog I, Johansson B. Cholesterol and cognitive aging: Between-person and 
within-person associations in a population-based representative sample not on lipid-lowering 
medication. Psychol Aging 2020.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32105111  
ABSTRACT  
Previous studies suggest that cholesterol metabolic dysregulation, characterized by abnormally low or 
high serum total cholesterol (TC) values, constitutes a risk for pronounced cognitive decline in old age. 
We tested this prediction using a population-based representative Swedish sample (N = 382), born in 
1901-1902, and subsequently assessed on TC and 3 cognitive outcomes (verbal ability, spatial ability, 
and perceptual-motor-speed) at ages 70, 75, 79, 85, 88, and 90. None of the participants were on lipid-
lowering medication, as prescription availability for these medications were not initiated in Sweden 
until the mid-1990s. We used a 3-level hierarchical model, with cognitive tests nested within time, 
nested within individuals. Estimates from this model revealed a nonlinear between-person association 
between TC and cognition, indicating that low, and to some degree high, TC values were associated 
with poorer cognition. This association was stronger among nondementia-cases (n = 255). Among 
subsequent dementia cases (n = 127), the data suggested a linear trend, indicating that lower TC values 
were associated with poorer cognition. TC levels declined over time in the vast majority (96%), and the 
steepness of this decline was associated with the rate of cognitive decline. This within-person 
association was particularly strong among incident dementia cases with low TC values. Our findings 
indicate an optimal range of TC values associated with better cognition in old age and that the within-
person association between TC and cognition is related to dementia pathologies. Further, our findings 
demonstrate the need to separate between-person from within-person associations when evaluating 
the relation between TC and cognition in old age. (PsycINFO Database Record (c) 2020 APA, all rights 
reserved). 
 
[38] Choi YK, Park SE, Kim EY et al. Pharmacokinetics of atorvastatin and sustained-release metformin 
fixed-dose combination tablets: two randomized, open-label, 2-way crossover studies in healthy 
male subjects under fed conditions. Translational and clinical pharmacology 2017; 25:190-195.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32095474  
ABSTRACT  
Two separate studies were conducted to establish bioequivalence (BE) for two doses of 
atorvastatin/metformin sustained-release (SR) fixed dose combination (FDC) versus the same dosage 
of the individual component (IC) tablets in healthy male subjects under fed conditions (study 1, BE of 
atorvastatin/metformin SR 20/500 mg FDC; study 2, BE of atorvastatin/metformin SR 20/750 mg FDC). 
Each study was a randomized, open-label, single oral dose, two-way crossover design. Serial blood 
samples were collected pre-dose and up to 36 hours post-dose for atorvastatin and 24 hours for 
metformin. Plasma concentrations of atorvastatin, 2-OH atorvastatin and metformin were analyzed 
using a validated liquid chromatography tandem mass-spectrometry. A non-compartmental analysis 
was used to calculate pharmacokinetic (PK) variables and analysis of variance was performed on the 
lognormal-transformed PK variables. A total of 75 subjects completed the study 1 (36 subjects) and 
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study 2 (39 subjects). The 90% confidence intervals for the adjusted geometric mean ratio of Cmax and 
the AUC0-t were within the predefined 0.80 to 1.25 range. The number of subjects reporting at least 
one adverse event following FDC treatments was comparable to that following IC treatments. The two 
treatments were well tolerated. Therefore, atorvastatin/metformin SR 20/500 mg and 20/750 mg FDC 
tablets are expected to be used as alternatives to IC tablets to decrease the pill burden and increase 
patient compliance. 
 
[39] Wang DY, Zhang YM, Che FY et al. [Genotype-phenotype analysis of a homozygous familial 
hypercholesterolemia pedigree]. Zhonghua er ke za zhi = Chinese journal of pediatrics 2020; 58:101-
106.  
PM: http://www.ncbi.nlm.nih.gov/pubmed/?term=32102145  
ABSTRACT  
Objective: To analyze the genetic characteristics of a five generations pedigree with homozygous 
familial hypercholesterolemia (HoFH). Methods: Prospective study. Twenty family members included a 
proband diagnosed as familial hyperlipidemia at the cardiology Department of Xi'an Children's Hospital 
in October 2018 were research object. Clinical data were collected. Genome DNAs were extracted. 
Whole exons sequencing was performed on the proband using target capture next generation 
sequencing. Candidate gene mutation sites identified by bioinformatics were verified by Sanger 
sequencing in the family members. The genotype-phenotype correlation of the pedigree was analyzed 
between heterozygous mutation carriers and non-carriers. Results: The proband was a 7-years and 10-
month-old boy. He was born with a roundgreen bean size yellow skin protuberance in the skin of the 
coccyx. Since the age of 3-4 years old, xanthoma-like lesions with a diameter of 0.5-1.5 cm gradually 
appeared in the skin of bilateral elbow joints, knee joints and Achilles tendon. The height, weight and 
intellectual development of the child were the same as those of normal children at the same age. No 
similar xanthoma-like lesion was found in the other family members. The proband's total cholesterol 
(TC) reached 18.16-21.24 mmol/L, and his low density lipoproteincholesterol (LDL-C) was 14.08-15.51 
mmol/L. Carotid ultrasonography showed diffuse sclerotic plaques in bilateral carotid and vertebral 
arteries, and color Doppler echocardiography revealed aortic valve thickening and calcification. Gene 
testing identified that the proband carried a homozygous mutation C. 418G>A (p. E140K) in LDLR gene 
inherited from his parents who had a consanguineous marriage and carried a heterozygous mutation 
of LDLR-E140K, respectively.The TC, LDL-C and apolipoproteinB (ApoB) of LDLR-E140K gene 
heterozygous carriers ((8.40+/-0.13), (6.79+/-0.01) and (1.95+/-0.05) mmol/L, respectively) were 
significantly higher than those of non-carriers ((4.59+/-0.28), (3.35+/-0.39) and (0.86+/-0.10) mmol/L, 
t=7.269, 4.595, 6.311, respectively, P<0.05). Conclusions: LDLR-E140K gene homozygous mutation is 
first reported to be associated with most severe phenotype HoFH. The genotype-phenotype analysis of 
the pedigree shows that the clinical phenotype of the proband with homozygous mutation is the most 
serious, and all the heterozygous mutation carriers present with hypercholesterolemia phenotype. The 
investigation confirms that LDLR-E140K is the pathogenic variation of familial hyperlipidemia. 
 
 


