© 2018 ILEX PUBLISHING HOUSE, Bucharest, Roumania
http://rjdnmd.org
Rom J Diabetes Nutr Metab Dis. 25(4):425-430
doi: 10.2478/rjdnmd-2018-0051

2
Y

SOQ@NE" Roy,,

§ sciendo

VERY SEVERE HYPERTRIGLYCERIDEMIA-CASE REPORT
WITH GENERAL CONSIDERATIONS

Rucsandra Diénciulescu Miulescu** ™, Anna Maria Tinu 1, Denisa Margina 2
Daniela Gradinaru?, Anca Ungurianu ?, Loreta Guja®

1 “N.C.Paulescu” National Institute of Diabetes, Nutrition and Metabolic Diseases

Bucharest, Romania
2, Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

OVRBET, ,
o %,

1957

£\

2, Q.
Oy an O

received: October 25, 2018 accepted:

available online:

Abstract

Hypertriglyceridemia is defined as a value of fasting serum triglyceride over 150 mg/dl.
The classification of hypertriglyceridemia according to the Endocrinology Society include
mild and moderate hypertriglyceridemia, severe hypertriglyceridemia and very severe
hypertriglyceridemia. Mild and moderate hypertriglyceridemia increase the risk for
cardiovascular events while severe and very severe hypertriglyceridemia is a risk factor
for acute pancreatitis. Conventional pharmacological therapy of hypertriglyceridemia
includes: fibrates, niacin, statins, ezetimibe, omega-3-fatty acid. Other triglyceride-
lowering therapies are represented by plasmapheresis and lipoprotein lipase gene
therapy. The present work refers to a 59-year old man without history of family diabetes,
dyslipidemia, premature coronary artery disease, diagnosed with T2DM in 2012, from
2014 on insulin treatment; he was hospitalized for endocrine evaluation. History: high
blood pressure for approximately 25 years, chronic kidney disease, very severe
hypertriglyceridemia, thyroid papillary carcinoma. The patient followed treatment with
hypoglycemic, hypolipemic, low salt content diet, fibrates, statins, omega-3-fatty acid.
Due to the fact that the patient did not respond to conventional therapy plasmapheresis
was considered.
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Introduction

Hypertriglyceridemia is defined as a value of
fasting serum triglyceride over 150 mg/dl.
Clinical Practice Guideline published in 2012 by
Berglund L et al in the Journal of Clinical
Endocrinology & Metabolism about Evaluation
and Treatment of Hypertriglyceridemia states
that the diagnosis and classification of
hypertriglyceridemia based on fasting levels

includes mild and moderate hypertriglyceridemia
(triglycerides of 150-999 mg/dl), severe
hypertriglyceridemia (1000-1999 mg/dl) and
very severe hypertriglyceridemia (>2000 mg/dl)
[1]. Adult Treatment Panel 11l guidelines of the
National Cholesterol Education Program (ATP
I11) published in 2001 proposed four categories:
normal fasting triglyceridemia<150 mg/dl,
borderline high triglyceridemia 150-199 mg/dl,
high triglyceridemia 200-499 mg/dl and very
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high triglyceridemia>500 mg/dl [2]. The
previously  mentioned  classification  of
hypertriglyceridemia  according  to  the

international medical societies is presented in
Table 1.

Table 1. The classification of hypertriglyceridemia.

The classification of hypertriglyceridemia ATP I

Serum triglyceride (mg/dl)

Endocrine Society
Serum triglyceride (mg/dl)

Borderline hightriglyceridemia 150-199

Mild and moderate hypertriglyceridemia 150-999
Severe hypertriglyceridemia 200499 1000-1999
Very severe hypertriglyceridemia >500 >2000

General considerations

The elevated values in plasma triglyceride
may be the result of increased production from
the liver and intestine or decreased peripheral
catabolism by a reduced lipoprotein lipase
activity. Two forms are described: primary and
secondary hypertriglyceridemia [3]. Primary
hypertriglyceridemia is relatively rare and in its
etiology a gene mutation of lipoprotein lipase,
the enzyme involved in the catabolism of lipids
rich in triglycerides, is involved [4]. Secondary
hypertriglyceridemia has many causes: fat diet,
excessive alcohol intake, medical conditions
(obesity, metabolic syndrome, hypothyroidism,
diabetes mellitus, renal disease, autoimmune
disease), medication (corticosteroids, estrogens,
antiretroviral therapy, tamoxifen.
antihypertensives, antipsychotic medications)
[3]. The association between type 2 diabetes
mellitus (T2DM) and dyslipidemia is a relatively
common condition. The lipoprotein
abnormalities commonly present in T2DM
consist of hypertriglyceridemia, increased level
of low-density lipoprotein (LDL) and decreased
plasma in high density lipoproteins (HDL).
Alterations in lipid profile in hypothyroidism are
similar to those in T2DM, respectively serum
total  cholesterol, LDL-cholesterol  and
triglycerides are significantly increased, and
HDL-cholesterol levels are reduced.
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Mild and moderate hypertriglyceridemia
increase the risk for cardiovascular events while
severe and very severe hypertriglyceridemia
increase the risk for acute pancreatitis.

There are numerous studies on the potential
role of elevated triglyceride levels in promoting
coronary events. In an issue published in 1992 of
British Heart Journal entitled: “Plasma
triglyceride and high density lipoprotein
cholesterol as predictors of ischemic heart
disease in British men”, Braiton D and coauthors
report that plasma triglyceride levels predicts
major cardiovascular and triglyceride
concentration is a more important predictor than
total cholesterol levels [5]. Ten vyears later
Abdel-Maksoud MF and Hokanson JE after
analyzing twenty-one studies including 65.863
men and 11.089 women evaluating the
association between plasma triglycerides and
cardiovascular disease, indicate that triglycerides
levels are an independent predictor of
cardiovascular disease [6]. The role of serum
triglyceride levels as a risk factor for
cardiovascular diseases was evaluated in a meta-
analysis which included 26 studies conducted in
the Asia-Pacific region. Data analysis highlights
that serum triglycerides is an important and
independent predictor of cardiovascular disease
and stroke risk in the previously mentioned
region [7]. Another study that evaluated the role
of hypertriglyceridemia in the development of
cardiovascular disease, included 13.953 men-age
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26 to 45 years, also stated that a decrease in
initially elevated triglyceride levels is associated
with a decrease in cardiovascular risk [8]. A
meta-analysis based on prospective studies,
published by Hokanson JE and Austin MA in the
Journal of Cardiovascular Risk concludes that:
"Based on combined data from prospective
studies, triglyceride is a risk factor for
cardiovascular disease for both men and women
in the general population, independent of HDL
cholesterol” [9]. In a review published by
Kannel WB and Vasan RS entitled
"Triglycerides as vascular risk factors: New
Epidemiologic Insights for Current Opinion in
Cardiology" the authors mention the role of
fasting and non-fasting triglycerides as vascular
risk factors even in subjects with low LDL-
cholesterol [10].

Severe and very severe hypertriglyceridemia
is a risk factor in the occurrence of the acute
pancreatitis. Acute pancreatitis is a condition

with various etiologies: iatrogenic, genetic,
gallstones, alcohol consumption,
hypertriglyceridemia. The role of

hypertriglyceridemia in the pathogenesis of
acute pancreatitis are not fully elucidated. The
mechanism proposed for the occurrence of acute
pancreatitis  in  patients  with  severe
hypertriglyceridemia include: occlusion of the
pancreatic  capillaries by  chylomicron-
triglyceride-rich lipoprotein particles, which is
followed by release of pancreatic lipase;
pancreatic lipase hydrolyses triglyceride and
generated enhanced concentration of free fatty
acids, which can generate cell injury: elevated
amylase levels, edema and hemorrhage [11,12].
The degradation of lipoprotein to free fatty acids
may generate a proinflammatory response.
Inflammatory cytokines (interleukin-1,
interleukin-6) may be involved according to
some studies in the early stage of acute
pancreatitis induced by severe
hypertriglyceridemia [13-15].
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Case report

A 59-year old man without history of family
diabetes, dyslipidemia, premature coronary
artery disease, diagnosed with T2DM in 2012,
receiving insulin treatment from 2014, was
hospitalized in 2018 at the Oncological Institute
and National Institute of Diabetes Bucharest for
endocrine and metabolic evaluation.

History:  high  blood pressure  for
approximately 25 years, chronic kidney disease,
mixed dyslipidemia, thyroid papillary carcinoma
operated in 2014 and treated with radioactive
iodine in 4 steps. The patient followed treatment
with hypoglycemic, hypolipemic, low salt

content diet, Irbesartanum 300 mg/day,
Betaxolol hydrochloride 30 mg/day,
Atorvastatinum 40 mg/day-the  maximum

tolerated dose, Fenofibratum 145 mg/day,
Omega-3-Esters Ethyl Acid, Levotiroxinum 200
pg/day, Levotiroxinum+Liothyronine 100 pg+20
pg/day, Lispro 60 U/day and Insulin Glargine 64
U/day (with titration of doses based on glycemic
values). The patient says he does not consume
excess alcohol and is non-smoking. The clinical
examination highlights height - 185 cm, weight -
134 kg and body mass index - 39 kg/m? and
thyroidectomy scars. No other pathological
elements have been highlighted at the clinical
examination. The dynamics of metabolic and
endocrine parameters are shown in Table 2.

Treatment of hypertriglyceridemia

Optimizing lifestyle (fat free diet, cessation
of alcohol consumption, weight loss, exercise),
control of diabetes and hypothyroidism are
important measures in the tratment of very
severe hypertriglyceridemia.

Conventional pharmacological therapy of
hypertriglyceridemia includes: fibrates, niacin,
statins, ezetimibe, omega-3-fatty acid. Fibrate
therapy can reduce plasma triglycerides levels by
modulation of the activity of peroxisome
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proliferator—activated receptor-o in the liver,
with a decrease of hepatic secretion of very-low-
density lipoprotein (VLDL) and increased
lipolysis of plasma triglycerides [16]. Barter PJ
and Rye KA state in an article published in 2006
in Circulation that fibrates significantly reduce
plasma triglycerides levels and raise the HDL-
cholesterol levels [17]. Nicotinic acid inhibits
the lipolysis in adipose tissue and reduced
plasma fatty acids. Daily administration of 3 gr
of nicotinic acid may lead to reduction of plasma
triglyceride levels by 45% and increase plasma
HDL-cholesterol [18]. Statins reduce levels of

the cholesterol and may reduce triglycerides
levels by inhibiting hydroxymethylglutaryl
coenzyme A reductase [16]. Ezetimibe is a
cholesterol absorption inhibitor that significantly
reduce LDL-cholesterol, triglycerides levels and
increase the HDL-cholesterol levels [16,19].
Omega-3 fats may decrease triglycerides levels
by 20% when administered with other
triglyceride-lowering therapies [16,20]. The
proposed mechanism by which omega-3-fatty
acid decrease triglycerides levels are decline in
hepatic production of VLDL and the increase
clearance of VLDL [21].

Table 2. The dynamics of metabolic and endocrine parameters.
Abbreviation: Hb Alc-glycated hemoglobin, TSH- thyroid stimulating hormone.

2014 2015 2016 2017 February | July July
2018 2018 2018

Total cholesterol (mg/dl) 235 280 244 174 1007 519.19
HDL cholesterol (mg/dl) 59 26.67 9.19 9.19
Triglycerides (mg/dl) 640 1960 2989 975.58 9184 3981.37
HbAlc (%) 8.60 9.40 8.19 8.5 9.30 12.17
Glucose (mg/dl) 270 140 257 376 247
Serum calcium (mg/dl) 9.06 9.3 10.3
TSH (uIU/ml) 4.69 6.36 6.83 1.93
Other triglyceride-lowering therapies  [23]. Plasmapheresis performed in 18 patients

include plasmapheresis and lipoprotein lipase
gene therapy [16].

Indications of plasmapheresis are:

— patient with triglyceride levels above
1000 mg/dl that do not respond to
conventional therapy,

— values of serum lipase that exceed three
times reference values,

— severe hypocalcemia,

— lactic acidosis [22].

The beneficial effect of plasmapheresis is
generated by a rapid decrease in triglyceride
levels. A multicenter study in which 17 patients
with very severe hypertriglyceridemia were
included, revealed that plasmapheresis
significantly reduces mean plasma triglycerides
(from 1929 mg/dl to 510 mg/dl) and total
cholesterol levels (from 762 mg/dl to 227 mg/dl)

428

that did not respond to conventional therapy
reduced levels of triglycerides from 1.977.1
mg/dl to 692.6 mg/dl and levels of cholesterol
from 436.7 mg/dl to 222 mg/dl [24].

Lipoprotein lipase deficiency is an
autosomal recessive condition characterized by
reduced chylomicron triglyceride lipolysis and
persistently elevated triglyceride levels. It was
developed an adeno-associated virus vector
(AAV)1-lipoprotein  lipase  Serd47X  gene
therapy, variant of the human lipoprotein lipase
gene that administered intramuscularly to
patients with lipoprotein lipase deficiency can
reduced significant the levels of plasma
triglycerides [25-27].

Our patient has been prescribed a
combination of fenofibrate, statins and omega-3
fatty acids. Due to the fact that the patient did
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not respond to conventional therapy,
plasmapheresis was considered. Plasmapheresis
seems to be, according to the experts, a safe
therapeutic option in patients with very severe
hypertriglyceridemia but its effect is transient.
The diseases treated with plasmapheresis are
uncommon, most reports evidences are case
reports or small case studies. There are currently
no controlled trials to highlight benefits of
plasmapheresis in treatment of very severe
hypertriglyceridemia. The American Society of
Apheresis guidelines recommend plasmapheresis
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Conclusion
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conventional therapy can have benefits from
plasmapheresis.
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