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ABSTRACT

Objective: Though epidemiological data suggest that an elevated
triglyceride (TG) level may be a risk factor for coronary artery dis-
ease (CAD), there is still insufficient clinical evidence. This study
was designed to evaluate the real-life efficacy and side effects of
fibrate treatment for hypertriglyceridemia seen in a lipid clinic, as
well as cardiovascular and diabetic outcomes.

Methods: This retrospective study evaluated patients who were
followed-up for a diagnosis of hypertriglyceridemia at the lipid out-
patient clinic of the Ege University Cardiology Department between
1997 and 2018. Data of demographic and clinical characteristics
were obtained from hospital records. All patients (n=240) with at
least 1 year of follow-up were included in the analysis. During fol-
low-up, patients were treated with fenofibrate, and less frequently,
gemfibrozile (14 patients), at different doses according to the TG
level and disease severity.

Results: Of the study population, 23% had CAD, 21% were dia-
betic, and 52% were obese. On admission, 20% were using fibrates
and 17% were on statins. The mean admission lipid levels were
TG: 281+194 mg/dL, low-density lipoprotein cholesterol: 11537
mg/dL, high-density lipoprotein (HDL) cholesterol: 43+13 mg/dL,
and non-HDL cholesterol: 166+42 mg/dL. The mean length of fol-
low-up was 5.3+4.7 years (range: 1-16 years). A total of 8 (4.3%)
patients had adverse effects during follow-up (1 on statin combi-
nation and 7 on fibrates alone). The side effects observed were an
elevation of liver enzymes in 3, myalgia in 2, insomnia in 1, malaise
in 1, and a skin rash in 1 patient. No rhabdomyolysis or myopathy
was seen. During follow-up, diabetes developed in 14 and cardio-
vascular disease (CVD) in 14 patients. The cumulative non-HDL
cholesterol level was significantly high in patients who developed
diabetes or CVD. Receiver operating curve analysis indicated that
a cumulative non-HDL cholesterol value of 1016 mg/dL was pre-
dictive of the development of diabetes mellitus or CVD with 85%
sensitivity and 70% specificity.

Conclusion: In real life, long-term fibrate use is effective and safe.
The cumulative non-HDL cholesterol burden can be used to assess
the efficacy of treatment as a simple and easily calculated method.
Large studies are needed to further clarify the value of this parame-
ter in predicting the development of both diabetes and CVD.

OZET

Amac: Epidemiyolojik veriler artmis trigliserit (TG) dlzeylerini ko-
roner arter hastaligi (KAH) icin bir risk faktori olarak géstermekle
birlikte hala yeterli klinik kanit yoktur. Bu ¢alisma, bir lipit kliniginin
hipertrigliseridemi hastalarinda fibrat tedavisinin etkinligi, gtivenirli-
gi ile kardiyovaskdler, diyabetik sonlanim noktalarina etkisini ger-
cek yasam verilerine dayanarak ortaya koymayi amaglamistir.
Yéntemler: Bu geriye donlk ¢alismada, 1997 ve 2018 yillar ara-
sinda Ege Universitesi Lipit polikliniginde hipertrigliseridemi tanisi
ile izlenen tim hastalar degerlendirildi. Hastalarin demografik ve
klinik 6zellikleri ile ilgili veriler hastane kayitlarindan elde edildi.
Analize en az 1 yil takip edilen tUm hastalar (n=240) dahil edildi.
Takip sirasinda hastalar hem TG dlizeylerine hem de hastalik sid-
detine gore farkli dozlarda fenofibrat ve daha az siklikla gemfibrozil
(14 hasta) ile tedavi edilmisti.

Bulgular: Galisma populasyonun %23’linde KAH, %21’inde diya-
bet ve %52’sinde obezite vardi. Bagvuru sirasinda %20’si fibrat kul-
laniyordu ve %17’si statin kullaniyordu. Bazal lipit seviyeleri: TG'ler:
281+194 mg/dL; LDL-kolesterol: 115+37 mg/dL, HDL-kolesterol:
43+13 mg/dL; ve HDL-disI kolesterol 166+42 mg/dL idi. Ortalama
takip suresi 5.3+4.7 (1-16) yildi. Toplam 8 (%4.3) hastanin takip
sirasinda adres olay gelismisti (1 statinle kombinasyonunda ve 7
sadece fibratlarda). Yan etkiler, 3 hastada ylkselen karaciger en-
zimleri, 2 hastada miyalji, 1 hastada uykusuzluk, 1 hastada halsizlik
ve 1 hastada deri dékuntusu idi. Higcbir rabdomiyoliz veya miyopati
g6zlenmedi. Takip sirasinda 14 hastada diyabet, 14 hastada kar-
diyovaskuler hastalik (KVH) gelisti. Lipit poliklinigine izleme dahil
olmalarindan itibaren hesaplanan kumulatif HDL-digI kolesterol
degeri diyabet veya KVH gelisen hastalarda indeks olay geligimi
sirasinda anlamli olarak ylksekti. ROC analizinde, 1016 mg/dL’lik
kuimulatif HDL-dig1 kolesterol degeri, %85 duyarlilik ve %70 6zgul-
lik ile diabetes mellitus ve KVH gelisimini 6ngérmustur.

Sonuc: Gergek yasamda uzun sureli fibrat kullanimi etkili ve gi-
venlidir. Kimulatif HDL-dis1 kolesterol ylku, tedavinin etkinligini
degerlendirmek icin basit ve kolay hesaplanan bir yéntem olarak
kullanilabilir. Hem diyabet hem de KVH’nin gelisimini éngérmede
bu parametrenin degerini netlestirmek i¢in daha fazla sayida ve bu-
yuk caligsmalara gereksinim vardir.
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Both epidemiological and genetic studies have
suggested that an elevated triglyceride (TG) level
increases the risk of cardiovascular (CV) disease.!'”!
A high TG level contributes to an increased CV risk
even in patients who have met low-density lipopro-
tein (LDL) cholesterol goals with statin treatment.
B9 An elevated TG level, in the fasting and postpran-
dial states, contributes to structural, functional, and
metabolic changes in TG-rich lipoproteins, especially
in HDL and LDL cholesterol, which leads to more
atherogenic LDL and less protective HDL.!'”

Hypertriglyceridemia plays an important role in
the development of diabetes mellitus and pancreatitis
by causing lipo-apoptosis.!''~'*! However, the avail-
able clinical trials are not qualitatively or quantita-
tively sufficient to assess the effects of TG-lowering
treatments, such as fibrates, on the development of
CV events and/or diabetes.!"*!>! The objective of this
study was to contribute to filling this gap by evaluat-
ing the efficacy, adverse effects, and CV and diabetic
outcomes of patients on fibrate treatment for hyper-
triglyceridemia by examining the non-HDL choles-
terol burden observed on a real-life basis in a lipid
clinic that has served patients for more than 20 years.

METHODS

This study was conducted using a retrospective eval-
uation of patients who were followed up with the
diagnosis of hypertriglyceridemia in the lipid outpa-
tient clinic of the Ege University Faculty of Medicine
between 1997 and 2018. Data of demographic and
clinical characteristics, CV risk factors, family his-
tory, CV events, pre- and post-treatment lipid pro-
files, biochemical analyses, concomitant statin use,
and adverse effects were obtained from hospital
records. During this 20-year period, fibrate therapy
was prescribed to more than 500 patients for hyper-
triglyceridemia. Of these, all patients with at least 1
year of follow-up on fibrate therapy were included in
the study. Patients were treated with fenofibrate, and
less frequently, gemfibrozil (14 patients), at different
doses, according to both the TG levels and disease
severity. Patients were grouped according to the time
elapsed since the initiation of fibrate therapy: at least
1 year, 3 years, 5 years, 10 years, and 15 years.

The lipid clinic uses a diagnostic work-up and
treatment algorithm. A lipid profile (total cholesterol,
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Efficacy and safety assessment

The lipid clinic records were used to assess the ef-
ficacy of lipid treatment. Since there are many
measurements in such a long follow-up period, the
annual mean level for each lipid parameter was cal-
culated and the percentage change rate was obtained
according to the baseline values. The safety profile
was assessed based on changes in laboratory param-
eters, including alanine aminotransferase (ALT), as-
partate aminotransferase (AST), urea, uric acid, and
creatinine. Patients with clinically significant abnor-
mal laboratory results (ALT or AST >3 x UNL; urea,
creatinine, or uric acid >1.5 x UNL) were followed
until recovery was achieved. Symptoms such as
myalgia, insomnia, fatigue, etc. that may have been
related to the treatment were also recorded from the
patient charts.

Lipid measurements

All of the laboratory measurements examined were
evaluated within the routine procedural work-up
of the lipid clinic. Total cholesterol, TG, and HDL
cholesterol levels were measured using a Techni-
con Dax 48 (Bayer AG, Leverkusen, Germany) au-
tomated analyzer with blood samples taken follow-
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ing 12 hours of fasting. LDL cholesterol levels were
calculated using the Friedwald formula. In patients
with a TG level >400 mg/dL, the LDL cholesterol
level was measured using the enzymatic colorimet-
ric method. The non-HDL cholesterol value was ob-
tained by subtracting the HDL cholesterol value from
the total cholesterol value. The decrease in TG and
non-HDL cholesterol was calculated using the for-
mula [(final value - pre-treatment value / pre-treat-
ment value) x 100].

Definitions

Hypertension was defined as a systolic blood pressure
of =140 mmHg or a diastolic blood pressure of =90
mmHg and/or any antihypertensive treatment. The di-
agnosis of diabetes was based on a documented FBG
level of >126 mg/dL on more than 1 occasion, a post-
prandial glucose level of >200 mg/dL or a glycated
hemoglobin level of >6.5%. Coronary artery disease
(CAD) was defined as the presence of past myocar-
dial infarction, coronary angioplasty, and/or coronary
artery bypass graft surgery in the patient’s personal
history. Patients without a previous CV event but with
documented =50% stenosis in 1 coronary artery based
on imaging methods were also accepted to have CAD.
The criteria recommended by the International Dia-
betes Federation were used for the diagnosis of meta-
bolic syndrome (MS) (waist circumference >94 cm
for men and >80 cm for women).['®!

Diabetes developing during follow-up was di-
agnosed based on an FBG level of >126 mg/dL on
more than 1 occasion, a postprandial glucose level
of >200 mg/dL, or a glycated hemoglobin level of
>6.5%. Clinical and angiographic findings of newly
developed CAD were also recorded during follow-up.
CV events were defined as any cerebrovascular event,
proven acute coronary syndrome, and death.

TG levels were classified as normal (<150 mg/
dL), high normal (150-199 mg/dL), high (200—499
mg/dL), and very high (>500 mg/dL) according to
the National Cholesterol Education Program Adult
Treatment Panel III (NCEP ATP III) guidelines during
follow-up.!'” The annual mean non-HDL cholesterol
value was also obtained (most of the patients had at
least 4 measurements per year) and were summed to
calculate the total non-HDL cholesterol burden after
fibrate treatment through the last recorded visit of the
individual patient.

Statistical analysis

All statistical analyses were conducted using IBM
SPSS Statistics for Windows, Version 22.0 (IBM
Corp., Armonk, NY, USA). The Shapiro-Wilk test was
used to test normality. All lipid parameters showed
skewed distribution except HDL cholesterol. The effi-
cacy measures were analyzed with a paired samples t-
test (baseline and post-treatment follow-up values) if
normally distributed, and the Wilcoxon rank-sum test
was applied for skewed variables. Subgroup analyses
were performed for gender, triglyceride level (<150
mg/dL, <200 mg/dL, and <500 mg/dL in follow-up),
diabetes, use of fibrate and fibrate-statin combination.
A p value of <0.05 (2-sided) was considered statis-
tically significant. Receiver operating characteristic
(ROC) curve analysis was used to determine the re-
lationship between the cumulative non-HDL choles-
terol burden and the development of diabetes and/or a
CV event (disease) during follow-up.

RESULTS

A total of 187 patients (mean age: 49+9.2 years;
37.4% female) who were patients of the lipid outpa-
tient clinic between 1997 and 2018 with a follow-up
period of at least 12 months and who were prescribed
fibrates due to hypertriglyceyridemia were enrolled in
the study. Table 1 shows the clinical and demographic
characteristics of the study population. CAD was
present in 23.1% of the patients, 44.6% had hyper-
tension, 21.1% had diabetes mellitus, and 74.2% had
MS. Half of the study population (52.7%) was obese
and 62.4% had a family history of hyperlipidemia. At
the time of admission, 20% of the patients were taking
a fibrate and 17% were on statin treatment. None of
the patients was on a combined therapy of statin and
fibrate at admission. By the end of the first year of
follow-up, more than half of the patients were on a
combined treatment of a statin and a fibrate. The types
of statins used were atorvastatin in 78 cases, pravas-
tatin in 5, and rosuvastatin in 14. Only 5 patients were
receiving intensive doses.

The mean follow-up period of the study population
was 5.324.7 years (range: 1-16 years). Table 1 illus-
trates the clinical characterization of the study popu-
lation grouped according to the time elapsed since the
initiation of fibrate therapy of at least 1 year, 3 years,
5 years, 10 years, and 15 years. The biochemical lab-
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Table 1. Baseline demographic and clinical characteristics of the study population by follow-up period

Follow-up 1 year 3 years 5 years 10 years 15 years
N 187 109 80 45 12
Age, years+SD (min-max) 4949 (17-75) 4948 (22-66) 4948 (22-65) 50+7 (22—-65) 5045 (39-58)
Female, n (%) 70 (37.6) 46 (41.5) 5(51.7) 0 (43.2) 7 (58.3)
Coronary artery disease, n (%) 43 (23.1) 23 (19.8) 19 (24.1) 13 (29.5) 4 (33.3)
Cardiovascular risk factors
Smoking, n (%)

Yes 74 (39.2) 48.1) 4 (29.1) 14 (29.5) 4 (33.3)

Quit 27 (14.5) 15.1) 6 (20.3) 1 (25.0) 4 (33.3)

Never 86 (46.2) 36.8) 0 (50.6) 20 (45.5) 4 (33.3)
High blood pressure 83 (44.6) 44.3) 36 (45.6) 22 (48.8) 6 (50)
Type Il diabetes mellitus 39 (21) 15.1) 1(13.9) 3 (5) 1(8.3)
Obesity 98 (52.7) 49.1) 0 (50.0) 26 (59.1) 9 (75)
Body mass index =30 kg/m 50 (26.9) 23.6) 15 (19) 10 (22.7) 2(16.7)
Metabolic syndrome 138 (74.2) 70.8) 55 (69.6) 32 (72.7) 10 (83.3)
Family history, n (%)

Coronary artery disease 106 (56.5) 8 (62.3) (63 3) 29 (65.9) 8 (66.7)

Type Il diabetes mellitus 88 (47.3) 3.4) 5 (44.3) 21 (47.7) 5(41.7)

High blood pressure 111 (59.7) 4.2) (55 7) 21 (47.7) 7 (58.3)

Hyperlipidemia 116 (62.4) 0.4) 47 (59.5) 30 (66.6) 9 (75)
Medication use, n (%)

Statin+ fibrate combination 97 (51.9) 68 (62.3) 55 (68) 33 (73) 9 (75)

SD: Standard deviation; Min: Minimum; Max: Maximum

oratory data are summarized according to the annual
follow-up periods in Tables 2A and B.

Efficacy

Baseline and follow-up TG levels are shown in Fig-
ure 1. At baseline, the TG level was normal in 1.6%
of the cases, high normal in 1.1%, high in 48.1%,
and very high in 49.2%. At the end of the first year,
the values were 10.7%, 16.6%, 58.3%, and 14.4%,
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Figure 1. Triglyceride level according to length of follow-up.

respectively. After the third year, the values were
12.5%, 19.3%, 60.5%, and 7.3% respectively. There
were no very high TG values in the groups with 10
and 15 years of treatment, as seen in Figure 1. Eval-
uation of the percent change in lipid level revealed
that there was a statistically significant decrease of
88.2% (95% confidence interval [CI]: 268.5-434.7)
in the TG level, 61.4% (95% CI: 11.6-29) in LDL
cholesterol level, and 73.2% (95% CI: 33.1-62.9) in
the non-HDL cholesterol level after treatment. The
HDL cholesterol was significantly greater in 51.3%
(95% CI: 2.1-1.1). Figure 2 shows the percent de-
cline in TG and non-HDL cholesterol levels in sub-
sequent years.

Adverse effects

There was no significant change in the level of uric
acid, creatinine, urea, or liver enzymes indicative of
adverse events in the first year of treatment (Table 2a).
A total of 8 (4.3%) patients had adverse effects dur-
ing follow-up: 1 patient was on a statin combination
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Table 2A. Baseline and 1-year follow-up laboratory characteristics

Follow-up N All patients N 1-year follow-up p
Total cholesterol (mg/dL) 187 274489 187 226+83 0.001
Triglycerides (mg/dL) 187 722+619 187 373+397 0.001
Low-density lipoprotein cholesterol (mg/dL) 182 14161 185 118+44 0.001
High-density lipoprotein cholesterol (mg/dL) 187 4110 187 4111 0.54
Non-high-density lipoprotein cholesterol (mg/dL) 187 233+88 187 185183 0.001
Uric acid (mg/dL) 187 5.0+1.5 187 4.9+1.4 0.22
Urea (mg/dL) 187 34+10 187 36+10 0.02
Creatinine (mg/dL) 187 0.9+0.6 187 0.9+0.2 0.05
Glycated hemoglobin (%) 187 6.2+3.5 187 5.7+0.9 0.010
Fasting blood glucose (mg/dL) 187 110+£39 187 10529 0.008
Alanine aminotransferase (U/L) 187 22+8 187 2249 0.15
Aspartate aminotransferase (U/L) 187 2717 187 27+15 0.55
Paired samples t-test used for normally distributed and Wilcoxon rank-sum test for skewed distributed variables.

Table 2B. Laboratory characteristics during follow-up

Follow-up 3 years 5 years 10 years 15 years
N 109 80 45 12
Total cholesterol (mg/dL) 209+45 200+41 189+37 193+31
Triglycerides (mg/dL) 281+194 253+158 20061 196452
Low-density lipoprotein cholesterol (mg/dL) 115+£37 110+£27 108+31 105+28
High-density lipoprotein cholesterol (mg/dL) 43+13 4249 4248 46+9
Non-High-density lipoprotein cholesterol (mg/dL) 166+42 158+43 146+37 148+34
Fasting blood glucose (mg/dL) 103+24 103+17 10519 105+12
Alanine aminotransferase (U/L) 22+7 2416 2115 25+10
Aspartate aminotransferase (U/L) 27+16 29+13 25+13 22+7

and 7 were on fibrates alone. Table 3 is a summary
of patient adverse effects. The side effects recorded
were an elevation liver enzymes in 3 patients (ele-
vation >3x the upper limit of normal in AST and/or
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Figure 2. Percent change of triglyceride and non-HDL
cholesterol values over time. HDL: High-density lipoprotein;
TG Triglycerides; y/f: Year of follow-up.

ALT), myalgia in 2 patients, insomnia in 1 patient,
weakness in 1 patient, and a skin rash in 1 patient. No
rhabdomyolysis or myopathy was observed in any of
the patients. In 5 patients with side effects, the drug
was discontinued, and the dose was reduced in the
other 3 patients.

Clinical follow-up

At baseline, 23.5% of the patients studied had CAD.
Of these, 20 (10.7%) had previously undergone per-
cutaneous coronary intervention and 13 (7%) coro-
nary surgery. During follow-up, 14 patients (7.4%)
had a new CV event, 9 had CAD, 4 patients had cere-
brovascular disease and 1 patient had both CAD and
cerebrovascular disease. Only 2 of these events were
new. The non-HDL cholesterol level was higher in all
cases with CV events; however, the difference was
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Table 3. Clinical features of patients with adverse effects during follow-up

Age Gender CAD DM Adverse effect  Timing  Statinand  Fibrate dose Result
dose (mg/day)
1 42 F None None Weakness 2n year None 250 Dose reduced
2 51 F None None Skin rash 1st year None 250 Dose reduced
3 b2 F None None Insomnia 2@ year A-40mg 250 Started again
4 49 F None None Elevated LFT* 2" year None 250 Dose reduced
5 59 F None None Myalgia 1%t year None 250 Medication stopped
6 55 F None  None Myalgia 2 year None 267 Medication stopped
7 39 M None None Elevated LFT* 2" year None 267 Medication stopped
8 39 M None None Elevated LFT* 2" year None 267 Medication stopped

A: Atorvastatin; CAD: Coronary artery disease; DM: Type Il diabetes mellitus; F: Female; LFT: Liver function test; M: Male *: Alanine aminotransferase or

aspartate aminotransferase =3 x ULN.

not statistically significant. The cumulative non-HDL
cholesterol level was significantly higher in patients
with a new CV event compared to those without a
new CV event (851 mg/dL vs. 1221 mg/dL, respec-
tively; p=0.025).

New diabetes mellitus was detected in 14 patients
(7.5%) during the 1%, 2nd, 3 5t g 7t 8 and 111
years of follow-up. Figure 3 summarizes the evalua-
tion of the TG level according to the NCEP ATP III
guidelines in patients with newly developed diabetes
mellitus. Only 6 of these patients had diabetes in their
family history. The mean baseline TG level of the new
diabetes group was 744.1+£886.2 mg/dL and the mean
baseline non-HDL cholesterol level was 228+44 mg/
dL. The cumulative non-HDL cholesterol burden was
significantly higher in patients with newly developed
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Figure 3. Triglyceride level in patients who developed di-
abetes during follow-up. National Cholesterol Education
Program Adult Treatment Panel Il classification used. DM:
Diabetes mellitus; TG: Triglyceride.

diabetes than in those without (822 mg/dL and 1575
mg/dL, respectively; p=0.001). ROC analysis re-
vealed that the cumulative non-HDL cholesterol value
of 1016 mg/dL was predictive of the development of
diabetes mellitus and CV disease with 85% sensitivity
and 70% specificity (Fig. 4).
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Figure 4. The receiver operating characteristic (ROC) curve
and area under the curve for the total non-high-density
lipoprotein cholesterol burden.
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DISCUSSION

Fredrickson’s classification of dyslipidemia, which
was defined more than 50 years ago, emphasizes the
contribution of a high TG level to the development
of atherosclerosis."®21 However, it is still debated
whether the TG level is an independent predictor of
CVD.!'3211 The NCEP ATP III guidelines identified
the TG level as a predictor of CV risk following a
meta-analysis.'*”! A linear relationship was also found
between the TG level and the development of CAD in
the Prospective Cardiovascular Munster study, and a
TG level of >200 mg/dL was reported to particularly
increase the risk.” Although the data remain limited,
meta-analyses indicate that an elevated TG level, es-
pecially in the presence of atherogenic dyslipidemia,
is predictive of CVD.!"*23] Moreover, new analysis of
the Copenhagen General Population Study has shown
that individuals not eligible for statin treatment but
with a TG level >264 mg/dL have a greater CVD risk
compared with those eligible for statin treatment.*¥

The fact that the results of the few available ran-
domized controlled trials!'**! with fibrates were not as
successful as statins led to the thought that TG-lower-
ing treatment would be ineffective in the prevention of
CV events. However, the study subjects were not usu-
ally enrolled according to TG level, and most studies
were conducted on patients with diabetes and mildly
elevated TG levels.!'3% Moreover, these fibrate stud-
ies were not designed to discover the real efficacy of
TG-lowering therapy in the prevention of CV events.
31 The recent REDUCE-IT trial (Reduction of Car-
diovascular Events with Icosapent Ethyl-Intervention
Trial), designed to test the effect of TG lowering using
omega-3 acids in high-risk patients with a severely
elevated TG level, showed a significant reduction in
CV events.l*"!

The present study is an evaluation of real-life data
of a mean 5.3-year use of fibrates in a lipid clinic. This
long-term follow-up with fibrate treatment (primarily
fenofibrate) showed a significant and sustained reduc-
tion of 88.2% in TG levels, 61.4% in LDL cholesterol
levels, and 73.2% in non-HDL cholesterol levels,
without severe adverse effects. Curiously, the fre-
quency of side effects in such a long follow-up was
significantly lower than that reported in large trials.
This may be due to frequent and careful monitoring of
the patients by a specialized prevention team.

In the present study, diabetes developed in 14 pa-
tients and CVD, including cerebrovascular disease, in
14 patients. Analysis also revealed that a subgroup of
patients had a sustained high TG level during treat-
ment. Moreover, the cumulative non-HDL cholesterol
was significantly high in patients who developed dia-
betes or CVD. Non-HDL cholesterol is accepted as an
indicator of atherogenic dyslipidemia and suggested
as a treatment target following LDL cholesterol, espe-
cially in hypertriglyceridemic states, in recent guide-
lines.!™!

To the best of our knowledge, this study is the first
to define and assess cumulative non-HDL cholesterol
for the development of CV events. In the literature,
the cumulative LDL cholesterol was calculated in a
limited number of patients with familial hypercholes-
terolemia to determine the total cholesterol exposure
and was reported to be associated with CV event
development.” The cumulative non-HDL choles-
terol level we used may be indicative of exposure to
atherogenic dyslipidemia.

A high TG level generates a lipo-toxic effect and
impairs insulin secretion of beta cells;!!12*! there-
fore, chronic elevation of the TG level is speculated
to cause or accelerate the development of type II dia-
betes.*! The significantly high cumulative non-HDL
cholesterol level in our newly diabetic patients might
substantiate this hypothesis.

The high number of patients lost to follow-up
and the lack of a control group are limitations of the
present study. The retrospective design may also be a
limitation; however, it was the only way to examine
long-term, real-world management of these patients.
Lifestyle has a significant impact on the TG level,
which may affect the ability to measure the long-term
efficacy of TG-lowering therapy. However, we only
enrolled patients whose TG level had not decreased
after 6 weeks of lifestyle changes to lower the TG
level. The single-center nature of the study may also
be accepted as a limitation. However, this is a first
description of cumulative non-HDL-cholesterol and
real-life data for a very long (>20 years) period of fi-
brate treatment. In the literature, there is only 1 other
such long-running fibrate study that shared data from
a lipid clinic. The analysis of 10 years of fibrate use in
189 patients revealed effective lowering of TG levels
with very few adverse events, similar to our results.”*"!
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The high rate of combination therapy with statins
in our study population might be a limitation, as statin
usage might also affect the clinical results and non-
HDL cholesterol levels. However, since guidelines
suggest statins as the first-line therapy for high-risk
patients with an elevated TG level, it’s impossible to
discriminate statin users from fibrate-only patients
in a real-life setting of such a high risk population
(74.2% with MS and 23.1% with CAD at baseline).
This study was not designed to test the effect of fi-
brate therapy on CV events or diabetes development.
Rather, it was designed to evaluate the efficacy, ad-
verse effects, and both CV and diabetic outcomes of
patients on fibrate therapy for elevated TG levels in a
real-life setting.

In conclusion, our study emphasizes the impor-
tance of cumulative non-HDL cholesterol burden, a
sign of TG elevation in association with atherogenic
dyslipidemia. Real-life data indicated that long-term
fibrate use is effective and safe. The cumulative non-
HDL cholesterol burden, described for the first time
in our study, is a simple and easily calculated method
that can be used to assess the efficacy of treatment.
Additional large studies are needed to clarify the
value of this parameter in predicting the development
of both diabetes and CVD.
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