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Abstract. Hypertriglyceridemia is defined as a value of fasting serum triglyceride over 150 mg/dl. The classification
of hypertriglyceridemia according to the Endocrine Society includes mild and moderate hypertriglyceridemia, severe
hypertriglyceridemia and very severe hypertriglyceridemia. Mild and moderate hypertriglyceridemia increases 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, and ome-
ga-3 fatty acid. Other triglyceride-lowering therapies are represented by plasmapheresis and lipoprotein lipase gene
therapy. The present work refers to a 55-year-old man without a history of family diabetes mellitus (DM), dyslipidemia,
premature coronary artery disease, diagnosed with type 2 DM in 2016, from 2018 on insulin treatment; he was hospi-
talized for endocrine evaluation. The patient had a history of high blood pressure for approximately 15 years, chronic
kidney disease, very severe hypertriglyceridemia, and chronic obstructive pulmonary disease. The patient followed
treatment with hypoglycemic, hypolipemic, low-salt diet, fibrates, statins, omega-3 fatty acid.
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Introduction

Hypertriglyceridemia is defined as a value of fasting se-
rum triglyceride over 150 mg/dl. Clinical Practice Guideline
published in 2012 about Evaluation and Treatment of Hy-
pertriglyceridemia states that the diagnosis and classification
of hypertriglyceridemia based on fasting levels include mild
and moderate hypertriglyceridemia (triglycerides of 150—
999 mg/dl), severe hypertriglyceridemia (1,000—1,999 mg/dl)
and very severe hypertriglyceridemia (> 2,000 mg/dl) [1].

Adult Treatment Panel I1I Guidelines of the National
Cholesterol Education Program (ATP Il1I) published in
2001 proposed four categories: normal fasting triglyceri-
demia < 150 mg/dl, borderline high triglyceridemia 150—
199 mg/dl, high triglyceridemia 200—499 mg/dl and very
high triglyceridemia > 500 mg/dl [2]. The previously men-
tioned classification of hypertriglyceridemia according to
the international medical societies is presented in Table 1.

General considerations

The elevated values of plasma triglyceride may be the
result of increased production from the liver and intestine
or decreased peripheral catabolism due to a reduced lipo-
protein lipase activity. Two forms are described: primary and

secondary hypertriglyceridemia [3]. Primary hypertriglyc-
eridemia is relatively rare and its etiology includes a gene
mutation of lipoprotein lipase, the enzyme involved in the
catabolism of triglyceride-rich lipids [4]. Secondary hyper-
triglyceridemia has many causes: fat diet, excessive alcohol
intake, medical conditions (obesity, metabolic syndrome,
hypothyroidism, diabetes mellitus (DM), renal disease, au-
toimmune disease), medication (corticosteroids, estrogens,
antiretroviral therapy, tamoxifen, antihypertensives, anti-
psychotic medications) [3]. The association between type 2
diabetes mellitus and dyslipidemia is a relatively common
condition. The lipoprotein abnormalities commonly pres-
ent in type 2 DM include hypertriglyceridemia, increased
level of low-density lipoproteins (LDL) and decreased plas-
ma level of high-density lipoproteins (HDL). Alterations in
lipid profile in hypothyroidism are similar to those in type 2
DM, thus serum total cholesterol, LDL-cholesterol and tri-
glycerides are significantly increased, and HDL-cholesterol
levels are reduced.

Mild and moderate hypertriglyceridemia increases the
risk of cardiovascular events while severe and very severe
hypertriglyceridemia increases the risk of acute pancrea-
titis.
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There are numerous studies on the potential role of ele-
vated triglyceride levels in promoting coronary events. In
an issue published in 1992 in British Heart Journal entitled
“Plasma triglyceride and high-density lipoprotein cholesterol
as predictors of ischaemic heart disease in British men”, Bain-
ton D. and coauthors report that plasma triglyceride levels pre-
dict major cardiovascular events, and triglyceride concentra-
tion is a more important predictor than total cholesterol levels
[5]. Ten years later, Abdel-Maksoud M.FE and Hokanson J.E.
after analyzing twenty-one studies involved 65,863 men and
11,089 women and evaluated the association between plasma
triglycerides and cardiovascular disease indicated that trigly-
ceride levels are an independent predictor for cardiovascular
disease [6]. The role of serum triglyceride levels as a risk fac-
tor for cardiovascular diseases was evaluated in a meta-analysis
which included 26 studies conducted in the Asia-Pacific re-
gion. Data analysis highlights that serum triglyceride level is
an important and independent predictor for 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 aged from 26 to 45 years also stated that a decrease in ini-
tially elevated triglyceride levels is associated with a decrease
in cardiovascular risk [8]. A meta-analysis based on prospec-
tive studies published by Hokanson J.E. and Austin M.A. 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 of Kannel W.B. and Vasan R.S. “Triglycerides as

vascular risk factors: New Epidemiologic Insights for Cur-
rent Opinion in Cardiology”, the authors mentioned 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 fac-
tor of the occurrence of acute pancreatitis. Acute pancreatitis
is a condition with varying etiology: iatrogenic, genetic, gall-
stones, alcohol consumption, hypertriglyceridemia. The role
of hypertriglyceridemia in the pathogenesis of acute pancre-
atitis is not fully elucidated. The mechanisms proposed for
the occurrence of acute pancreatitis in patients with severe
hypertriglyceridemia include: occlusion of the pancreatic
capillaries by chylomicron-triglyceride-rich lipoprotein par-
ticles, which is followed by the release of pancreatic lipase;
pancreatic lipase hydrolyses triglyceride and generates en-
hanced 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 pro-inflammatory response. Inflammatory
cytokines (interleukin- 1, interleukin-6) may be involved ac-
cording to some studies at the early stage of acute pancreatitis
induced by severe hypertriglyceridemia [13—15].

Case report

A 55-year-old man without a history of family DM,
dyslipidemia, premature coronary artery disease, diagnosed
with type 2 DM in 2016, receiving insulin treatment from
2018, was hospitalized in 2019 at the Department of Inter-
nal Medicine, University Hospital “Shefqet Ndroqi”, Ti-
rana, for endocrine and metabolic evaluation.

Table 1. The classification of hypertriglyceridemia

Serum triglyceride, mg/dl

The classification of hypertriglyceridemia

ATP Il Endocrine Society
Borderline high triglyceridemia 150-199 -
Mild hypertriglyceridemia - 150-199
Moderate hypertriglyceridemia - 200-999
Severe hypertriglyceridemia 200-499 1,000-1,999
Very severe hypertriglyceridemia > 500 > 2,000

Table 2. The dynamics of metabolic and endocrine parameters
Parameter July 2019 November 2019 February 2020

Total cholesterol, mg/dl (ref. range < 200) 259 278.5 211
HDL-cholesterol, mg/dl (ref. range > 40) 27.3 20.1 35.2
Triglycerides, mg/dI (ref. range < 150) 3,118 1,814.7 152
LDL-cholesterol, mg/dl (ref. range 80—130) 165 51.2 86
VLDL-cholesterol, mg/ml (ref. range < 30) 242.7 362.94 105
R1 (chol/HDL) (< 3.3) 9.49 13.86 5.99
R2 (LDL/HDL) (0.5-3 low risk) 6.04 2.55 2.44
Phospholipid, mg/dl (ref. range 125-248) 307 393.5 265
HbA1c, % (ref. range 4.5-6.3) 11.7 9.18 7.2
Fasting glucose, mg/dl 405 287 169
Random glucose, mg/di 231 152 144
Amylase, U/L (ref. range 23-85) 83 55 17
Lipase, U/L (ref. range 0-160) 92 74 29

Note: HbA1c — glycated hemoglobin.
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History: high blood pressure for approximately 15 years,
chronic kidney disease, dyslipidemia, and chronic obstructive
pulmonary disease stage B. The patient followed treatment
with a hypoglycemic, hypolipemic, low-sodium diet, telmi-
sartan 80 mg/day, bisoprolol hemifumarate 5 mg/day, fenofi-
brate 160 mg/day, atorvastatin 20 mg/day, omega-3 acid ethyl
esters, insuman rapid 30 U/day and insulin glargine 26 U/day
(with titration of doses based on glycemic values).

The patient says he does not consume excess alcohol and
he gave up smoking recently. The clinical examination was
as follows: height — 171 cm, weight — 92 kg, and body mass
index — 31.5 kg/m?2. The clinical examination determined
no other pathological elements. The dynamics of metabolic
and endocrine parameters are shown in Table 2.

Lipoprotein electrophoresis (25.11.2019):

Alpha = 18.6 % (ref. range 18—36)

Pro-B =40.3 % (2—-25)

Beta =32.7 % (41—66)

Chylomicrons = 8.4 % (0.0—2.0)

Lp(a)lipoprotein = 0.697 mg/dl (< 30)

On July 10—-20, 2019 the patient was hospitalized, and
under the treatment the level of triglycerides dropped from
3,118 mg/dl to 162 mg/dl. After he had left the hospital, the
patient didn’t take regularly the medication and he did not
follow the therapeutic lifestyle changes as we recommended.

In November 2019, the patient was hospitalized because
the level of triglycerides was again very high — 1,814.7 mg/dl.
We restarted the regimen with fenofibrate 160 mg/day, ator-
vastatin 20 mg/day, omega-3 acids ethyl esters, insulin the-
rapy and antihypertensive remedies. Under this treatment
and a strict low-fat diet, the level of triglycerides dropped to
173 mg/dl. We recommend the patient to take fenofibrate
160 mg/day, insulin therapy, antihypertensive treatment,
low-fat diet and physical activities 20—30 min every day.

In spite of such very severe hypertriglyceridemia, for-
tunately, he did not develop acute pancreatitis (lipase and
pancreatic amylase were within the range).

The follow-up control was scheduled for February 2020,
3 months after he had discharged from the hospital.

The last lipid panel (February 2020) was borderline normal.

Treatment of hypertriglyceridemia

Optimizing lifestyle (fat-free diet, cessation of alcohol con-
sumption, weight loss, exercise), control of DM are important
measures in the treatment of very severe hypertriglyceridemia.

Conventional pharmacological therapy of hypertri-
glyceridemia includes fibrates, niacin, statins, ezetimibe,
omega-3 fatty acid. Fibrate therapy can reduce plasma tri-
glyceride levels by modulation of the activity of peroxisome
proliferator-activated receptor a in the liver, with a decrease
of hepatic secretion of very-low-density lipoprotein (VLDL)
and increased lipolysis of plasma triglycerides [16].

Barter P.J. and Rye K.A. stated in the article published in
2006 in Circulation that fibrates significantly reduce plasma
triglyceride levels and raise the HDL-cholesterol levels [17].
Nicotinic acid inhibits the lipolysis in adipose tissue and re-
duces plasma fatty acids. Daily administration of 3 g of nico-
tinic acid may lead to a reduction of plasma triglyceride levels
by 45 % and increase plasma HDL-cholesterol [18]. Statins
reduce levels of the cholesterol and may reduce triglyceride

levels by inhibiting hydroxymethylglutaryl coenzyme A re-
ductase [16]. Ezetimibe is a cholesterol absorption inhibi-
tor that significantly reduces LDL-cholesterol, triglyceride
levels and increases the HDL-cholesterol levels [16, 19].
Omega-3 fats may decrease triglyceride levels by 20 % when
administered with other triglyceride-lowering therapies [16,
20]. The proposed mechanism by which omega-3 fatty acid
decreases triglyceride levels are the decline in hepatic pro-
duction of VLDL and the increase clearance of VLDL [21].

Other triglyceride-lowering therapies include plasma-
pheresis and lipoprotein lipase gene therapy [16].

Our patient has been prescribed a combination of feno-
fibrate, statins and omega-3 fatty acids. Due to the fact that
the patient responded to conventional therapy, plasmaphe-
resis wasn’t considered.

Conclusions
Patients with very severe hypertriglyceridemia respond
to conventional therapy.

Conlflicts of interests. Authors declare the absence of any
conflicts of interests and their own financial interest that
might be construed to influence the results or interpretation
of their manuscript.
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Pisko BMpaXKEHA rinepTpuraiLepuaemis B nawieHTa
3 HE30AOBIABHUM FAIKEMiYHUM KOHTPOAEM:
KAIHIYHMIA BUNOAOK i 3OraAbHi MOAOXKEHHS

Pe3iome. TineprpuriiiepuaeMiss BU3HAYa€ThCS SIK PIBEHb TPH-
ILEepUaiB CUpOBAaTKY KpoBi Hatie nmoHaxa 150 mr/min. CyyacHa
KJacugikallis BKJIIOYAE JIETKY Ta TOMipHY, TSKKY Ta 1yXKe TIXKKY
rineprpuriinepuaemiio. Jlerka it momMipHa TilmepTpUIIiLepUIe-
Mis IMiABUIYE PUBUK CEPLIEBO-CYIMHHUX MOMIiil, TOMI K TsKKa
i1 pi3Ko BUpaxkeHa € (haKTOPOM PU3UKY TOCTPOTO IMaHKPEaTUTY.
3BuyaitHa hapmakoTeparisi rinepTpuriilepuaemMii Bkitouae di-
OpaTu, HiallMH, CTaTUHU, €3eTUMiO, oMmera-3 KUPHY KHCIIOTY.
[H1i cmoco6u, siKi 103BOJISIIOTh 3HU3UTHU PiBeHb TPUTIiLIEPUIIB,
MpeacTaBieHi miazMadepe3oM Ta Tepami€lo JiMonpoTeiHOBOIO
nmina3zoio. OnMKMcaHW KIIIHIYHUN BUTIAAOK 55-piyHOTO 4OJIOBiKa

Xhardo E., AgaiF.

0e3 aHaMHe3y pOAMHHOTO ItykpoBoro miabdery (LIJ1), mmucmirmi-
neMii, paHHBOI ilmeMiuyHOi xBopoou cepus. LIJ] 2-ro Tumy mia-
rHocroBaHuii y 2016 poui; i3 2018 poKy mauieHT OTpUMYE iHCY-
JiHoTepamilo. B aHaMHe3i: apTepiaabHa TilMepTeH3isl MPOTSITOM
mpubaM3HO 15 poKiB, XpOHiYHA XBOpoOa HUPOK, pPi3KO BUpa-
KeHa TilepTpUIJIilepruaeMisi, XpoHIYHA OOCTPYKTHUBHA XBOpOoOa
siereHb. [lanieHT nOoTpUMyBaBcs JIiKyBaHHS TiMOMIiKEMIUHOIO,
TiMoJiMnieMiYHOIO TIETOI0 3 HU3bKUM YMiCTOM COJIi, TIpenaparTa-
MU ¢ibpaTiB, CTaTUHIB, OMera-3 KUPHOI KUCIOTH.

KimouoBi ci0Ba: pisko BupakeHa TiMepTpUIILIEPUIEMIS; 1Iy-
KPOBUI1 Iia0eT; IIKyBaHHS
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Pe3Ko BbIpO)KeHHAs rmnepTpuramuepmaemMms y naumueHTa
C HEYAOBAETBOPUTEAbHbIM T'AUKEMUYECKUM KOHTPOAEM:
KAMHMUYECKUIN CAYHOH U O6LLMe NOAOKEHUS

Pe3iome. TuneprpuriniepuaemMus onpeaeaseTcs Kak ypoBeHb
TPUTIULIEPUIOB CHIBOPOTKM KPOBU HaTomak oosee 150 mr/mi.
CoBpeMeHHast Kjiaccu(uKaius BKITIOYAET JIETKYIO M YMEpeH-
HYIO, TSDKEIYI0 WM OYEeHb TSDKEIYI TUIEePTPULIMIEPUICMUIO.
Jlerkast ¥ ymMmepeHHasl TUNEePTPUTIMLIEPUAECMHUS MTOBBIIIAET PUCK
CEepACYHO-COCYIUCThIX COOBITHIA, TOTA KakK TsiKenasi U pe3Ko
BbIpaXKeHHast sIBJsIETCST (PaKTOPOM prCcKa OCTPOTO MaHKpeaTUuTa.
OO6bIyHas (hapMaKoTepanust TUIEPTPUTITULIEPUICMUN BKIIOYAET
GubpaThl, HUALIMH, CTATUHBI, 3¢ TUMUO, oMera-3 XXUPHBIE KIC-
JIOTHI. [Ipyrre criocoObl, KOTOphIE IMO3BOJISIOT CHU3UTh YPOBEHD
TPUTIIMLIEPUIOB, TMPEIACTaBIeHbI TIa3Madepe3oM M Tepamnueit
JIMIIONPOTEMHOBOM Juna3oi. OnucaH KIMHMYECKUI Ciiydait

55-71eTHeTr0 My>XUMHbI 0€3 aHaMHe3a CEMEMHOro caxapHoro au-
abera (CII), mucaunuaeMuu, paHHEeW HIIeMUYECKON 00Je3HU
cepaua. CJI 2-ro Tuna guarHoctuposas B 2016 romy; ¢ 2018 rona
MaIMeHT MoJjiyyaeT MHCYJIMHOTepanuio. B anamHe3e aprepuaib-
Hasl TUIIEPTEH3UsI B TEUEHUE TPUMEpPHO 15 JeT, XpoHWdecKast
00JIe3Hb TMOYEK, PE3KO BbIpakeHHasi IMIEPTPUTTIULEPUIEMUS,
XpOHMUYECKass OOCTPYKTUBHasI 00Jie3Hb JierkuxX. [laiueHT mpu-
NEPKUBAJICS JICUSHUS] TUTTOTIMKEMUUYECKOM, TUTTOJTUTTUIeMUYe-
CKOW TMeTO# ¢ HU3KUM COJEPXKaHUEeM COJIU, MperapaTamu Hu-
OpaToB, CTATMHOB, OMera-3 XKUPHOU KUCIIOTHI.

KiroueBble €J10Ba: pe3ko BbIpAXEHHAS TUIIEPTPUIIULIEPUIE-
MUsl; caxapHbIi AMa0eT; JeueHue
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