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ABSTRACT: Dyslipoproteinaemia, a common name for different types of serum lipid disorders, plays one of the cru-
cial roles in the etiology of atherosclerosis. Complications of atherosclerosis, primarily coronary heart disease (CHD),
in early life lead to significant disability and are the worldwide leading cause of death. Treatment of dyslipoprotein-
aemia, as a separate disease, is carried out as a part of the treatment of CHD, and includes non-pharmacological and
pharmacological measures. Recognizing an underestimated value and role of dietary modifications in everyday life

of patients with hypercholesterolaemia, we decided to actualize our investigation from 2000, as we witness that lipid
lowering drugs are prescribed almost as soon as elevated serum lipid levels are detected. The aim of our study was to
evaluate the effects of a hypolipemic diet and low grade physical activity on serum lipid/lipoprotein levels in twenty
patients with primary dyslipoproteinemia Type Ila and IIb, according to Fredrickson classification. All patients with
Type Ila and IIb dyslipoproteinaemias were subjected to a hypolipemic diet that is a modification of Step I, Step

II (NCEP) and the Mediterranean diet for a period of four weeks. The minimum physical activity involved a daily
light walk lasting at least 1 hour. Complete lipid status has been done before and after the period of four weeks. The
positive effects of our modified diet were shown as a decrease of all proatherogenic lipid/lipoprotein serum concentra-
tions, except for B-lipoprotein. Serum concentrations of antiatherogenic a-lipoprotein increased.
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INTRODUCTION

DYSLIPOPROTEINAEMIA AND ITS ROLE IN THE DEVELOPMENT OF ATHEROSCLEROSIS

Dyslipoproteinaemia - disorders of serum lipid/lipoprotein metabolism plays one of the crucial
roles in the etiology of atherosclerosis, and results in clinical manifestations and complications of athero-
sclerosis such as coronary heart disease - CHD (angina pectoris, myocardial infarction), renal insufficiency,
peripheral and central vascular diseases, dementia and pancreatitis. Complications of atherosclerosis, pri-
marily CHD, in early life lead to significant disability and are the worldwide leading cause of death, both
in total mortality and in mortality from cardiovascular diseases (Farnier et al. 1998; WHO, 2020). Although
the disease has a multifactorial etiology, an increase in serum total cholesterol (TC), especially low-density
lipoprotein cholesterol (LDL-C), is considered the most important risk factor in the development of athero-
sclerosis (Sloop, 1999; Zmystowski and Szterk, 2017; Mortensen et al., 2023). Regardless of whether dysli-
poproteinaemias are primary — genetic, or secondary (inadequate diet, poorly controlled diabetes, hypothy-
roidism, nephrotic syndrome, biliary obstruction, alcoholism, use of certain drugs), or combination of both,
dyslipoproteinaemias represent a problem in managing patients with atherosclerosis and its complications.
The need to lower serum cholesterol levels is increasingly emphasized, primarily by modifying the life-
style, and if the target values are not achieved, then by drug therapy. Every 10% reduction in cholesterol is

associated with approximately 20% to 30% reduction in the incidence of CHD (Drug Facts and Compari-
sons, 2000).
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The recommendations of the Working Group of the Association of European Societies - European
Society of Cardiology (ESC), European Atherosclerosis Society (EAS) and European Society of Hyperten-
sion (ESH) - were published in 1998 in the European Heart Journal, Atherosclerosis and Journal of Hyper-
tension (Wood et al.,1998). Serum lipid target values in Europe differ from lipid target values in America.
The new target values in Europe, based on Recommendations of the Second Joint Task Force of European
and other Societies on Coronary Prevention. for cholesterol should be below 5.0 mmol/L (190 mg/dL), and
for LDL cholesterol below 3.0 mmol/L (115 mg/dL). HDL cholesterol and triglyceride concentrations were
not taken as a target values in hyperlipoproteinemia therapy, however HDL values below 1.0 mmol/L (40
mg/dL) and fasting triglyceride values greater than 2.0 mmol/L (180 mg/ dL) are set as markers of increased
risk for CHD (Wood et al.,1998).

Disorders of lipoprotein metabolism were previously classified as hyperlipoproteinemias and were
defined as an increase in lipoprotein levels above the values that are average for 95% of the population, that
is, they were defined as values within two standard deviations (SD) above or below the mean value for the
population (Steinberg and Gotto, 1999). Today, the classification according to Fredrickson and colleagues,
recognized by the World Health Organization (WHO), is still in use (Beaumont, 1970; WHO 2021). This
classification phenotypically categorizes 5, actually 6 types of hyperlipoproteinemias (Type I, 11a, IIb, III,
IV and V) only according to which lipids and lipoproteins are elevated, regardless of etiology. WHO Fre-
drickson classification of lipid disorders is associated with clinical disorders (Table 1).

Table 1. Fredrickson classification of primary hyperlipidemias

. . . . . . Elevated lipid
Hyperlipoproteinemia Name of disease Elevated lipoprotein fraction
Type I Hyperchylomicronemia Chylomicrons Triglycerides ++
Type Ila Familial hypercholesterolemia LDL Cholesterol++
e : : -
Type IIb Familial combined h}{percholesterolemla LDL and VLDL Cho'lestero! and
(hyperlipidemia) triglycerides +
. . . Triglycerides + and
Type 111 Dysbetalipoproteinemia IDL cholesterol +
o . . . Triglycerides ++
Type IV Familial hypertriglyceridemia VLDL Cholesterol N+
i ides ++
Type V Familial lipoprotein lipase deficiency VLDL and Chylomicrons Triglycerides ++ and

cholesterol +

+ = increased; ++ = greatly increased; N= normal; N+ = normal or increased (adapted from Chandra et al.,2014; WHO, 2021)

Cholesterol, triglycerides and phospholipids are the main lipids in the body. They are transported
in the plasma bound to special proteins - apolipoproteins (apoproteins), forming hydrophilic lipoprotein
complexes. They are classified into five main groups. Classification is made by size, density, electrophoretic
mobility, as well as lipid and protein content (Table 2).

Table 2. Main lipoprotein characteristics

Content of lipids, %

Lipoprotein Density,g/dL Mol. mass, kDa Diameter, nm
pop Y-8 5 ) TG C PL
chylomicrons 0.95 400 x 10° 75-1200 80-95 2-7 3-9
VLDL 0.95-1.006 10-80 x 103 30-80 55-80 5-15 10-20
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IDL 1.006-1.019 5-10 x 10° 25-35 20-50 2040 15-25
LDL 1.019-1.063 23x10° 18-25 5-15 40-50 20-25
HDL 1.063-1.210 1.7-3.6 x 102 5-12 5-10 15-25 20-30

VLDL - very low-density lipoprotein

IDL — intermediate-density lipoprotein

LDL - low-density lipoproteins (with subgroups LDL,,LDL,)

HDL — high-density lipoproteins (with subgroups HDL,, HDL,iHDL-C)

TG - triglycerides

C — Sum of free and esterified cholesterol

PL, phospholipids (the rest of the percentage content of lipoproteins is made up of apoproteins).

Based on localization in relation to serum proteins in electrophoretic separation, lipoproteins are
divided into a-lipoproteins, pre-B-lipoproteins, B-lipoproteins, while chylomicrons lag behind at the site of
application.

TREATMENT OF DYSLIPOPROTEINAEMIA

Treatment of dyslipoproteinaemia, as a separate disease, is carried out as a part of the treatment of
CHD, and includes non-pharmacological and pharmacological measures.

Diet is the treatment of first choice in non-pharmacological treatment of elevated serum cholesterol
values, both in patients suffering from primary, and in those suffering from secondary disorders of lipid
metabolism. It is based on reducing the intake of saturated fatty acids from food of animal origin, increas-
ing the intake of fruits, vegetables and fish (Dwyer, 1997; Diab, Dastmalchi, Gulati and Michos, 2023). The
main goal of diet, as a therapy, is to reduce the elevated level of cholesterol in the serum, while at the same
time, maintaining an adequate composition of food. According to NCEP Second Report of the Expert Panel
on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (1994), diet therapy consists
of two phases, Step I and Step II. Step I diet implies intake of saturated fatty acids in an amount that cor-
responds to 8 to 10% of total calories, 30% and fewer calories from total fats and cholesterol less than 300
mg/day. If the desired results are not achieved with the diet in Step I, it is switched to Step II, which implies
intake of saturated fatty acids in an amount less than 7% of total calories and cholesterol less than 200 mg/
day. In some patients, restriction of total fat intake causes a decrease in HDL-C and an increase in serum
triglycerides (Knopp et al. 1997). A decrease in the concentration of HDL-C is undesirable, especially when
the values in the serum are less than 0.9 mmol/L (35 mg/dl). This phenomenon is primarily a consequence
of increased intake of carbohydrates and, most likely, increased intake of polyunsaturated fatty acids. Mon-
ounsaturated fatty acids lower the level of LDL-cholesterol without affecting the level of HDL-cholesterol.

An alternative strategy is the “Mediterranean diet”, which keeps the total fat intake at 35-40% of
the total calorie intake, but replaces saturated fats with monounsaturated, such as those found in olives,
peanuts, avocados and their oils. This diet is equally effective in lowering LDL-C but is less likely to reduce
HDL-C (Lorgeril et al., 1999). Due to the significant fat intake, this diet does not lead to weight loss, so a
low-fat diet is still recommended for overweight patients with dyslipoproteinaemia.

However, there are still contradictory views on which sources of certain types of fatty acids of plant
origin (sunflower, soybean, olive or tropical oils) would satisfy the body’s needs, without having a harmful
effect on the level of total cholesterol and triglycerides in the serum.

Adequate physical activity, in addition to diet, is considered an essential element in the non-phar-
macological treatment of elevated serum cholesterol concentrations. Both, weight reduction and physical
activity, not only affects the reduction of LDL-cholesterol, but also causes a decrease in the level of triglyc-
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erides, an increase in HDL-cholesterol, affects the reduction of high blood pressure, and reduces the risk
of diabetes (Pescatello, Murphy and Costanzo, 2000; Williams and Thompson, 2013; Mann, Beedie, and
Jimenez, 2014). Therefore, the risk of CHD is reduced in several ways.

PROBLEM STATEMENT

Until the late 1990s, when hypolipemic drugs known as statins, were for the first time approved in
Bosnia and Herzegovina, different types of hypolipemic diets were recommended to patients with dyslipo-
proteinaemias. Hypolipemic diet, which would be acceptable and understandable for all patients who need
to adhere to this way of eating, has has not been developed. Recommendations such as “total cholesterol
intake should be less than 300 mg per day” represent ambiguity for the patient, i.e. makes it difficult for
them to be motivated to adhere to the recommendations within this diet. So, we made a new recommenda-
tions as a “modified diet” combining Step I, Step II and Mediterranean hypolipemic diet. The aim of our
study was to evaluate the influence of modified Step I, Step Il and Mediterranean diet, as well as low grade
physical activity, on serum lipids in patients with Fredrickson Type Ila (Familial hypercholesterolemia) and
IIb (Familial combined hyperlipidemia) primary dyslipoproteinaemia.

MATERIALS AND METHODS

STUDY DESIGN

The study was conducted as an open, prospective, longitudinal study during 2000, in the settings of
real life, designed as two phase trial. Phase I (duration 4 weeks) was conducted in accordance to the rules
of hypolipemic drug administration, which imply that every patient must undergo a hypolipemic diet in the
settins of real life, for at least 4 weeks before starting the drug therapy. Guided by these rules, all patients
with Type Ila and IIb dyslipoproteinaemia were subjected to a hypolipemic diet that is a modification of
Step I, Step II (NCEP) and the Mediterranean diet, adapted to the habits and social status of the population.
Within the recommended dietary measures, patients were not deprived of any type of food - cereals, pasta,
milk and milk products, meat, fruits,vegetables and fats. All patients, apart from verbally, also received
written recommendations for a modified diet in form of individualised dietary counselling. Direct phone
number, in case of any ambiguities, was available all the time for consultations. The minimum physical
activity involved a daily walk lasting at least 1 hour. After 4 weeks of modified diet, all patients underwent
a control status of lipid metabolism. Patients whose cholesterol values in the control status were above the
laboratory reference range and above target values recommended by the Working Group of the Association
of European Societies, were included in Phase II which implied the use of statins in one daily dose, at the
evening and this is part of separate duiscussion.

SUBJECTS

After screening one hundred outpatients from the Clinic for Heart Diseases and Rheumatism of the
University Clinical Centre Sarajevo, 20 drug-naive patients with Type Ila and IIb disorders of lipid/lipo-
protein metabolism, who met all inclusion criteria and none of the exclusion criteria, were included in the
study. All patients voluntarily signed Informed Consent.

PARAMETERS
Parameters for evaluation of diet effects on serum lipid levels were: total cholesterol (TC), low-
density lipoprotein — cholesterol (LDL-C), high-density lipoprotein — cholesterol (HDL-C), triglycerides
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(TG), ApoB as well as very low density lipoprotein — cholesterol (VLDL-C), ApoA1, phospholipids, total
lipids, lipoprotein electrophoresis, index bata/alpha, degree of lipemia, appearance of serum, TC/HDL-C
ratio, atherogenic index based on LDL/HDL cholesterol ratio.

MATERIAL AND EQUIPMENT

Blood samples, for analyzing serum lipid levels, were taken in the morning from the cubital vein,
after overnight fasting period of at least 12 hours. Determination of lipid/lipoprotein status was performed
in the Laboratory for Lipids of the Institute of Clinical Biochemistry, University Clinical Centre Sarajevo.
Categorization, in accordance with Fredrickson classification, was also performed in this laboratory, by
qualified specialist, in order to ensure maximum objectivity and reliability of test results. The reference
range values in this study were the values of the Laboratory for Lipids, based on annually population sta-
tistic evaluation, while the target values were those recommended by European guideline form 1998. Total
cholesterol, triglycerides, HDL-C, Apo Al and Apo B were determined by direct methods on the Dimen-
sion® clinical chemistry system with specific reagents. Phospholipids were also determined by the direct
enzymatic method on the ABBOTT Spectrum Diagnostica apparatus. LDL-C was calculated by the Fried-
wald equation as follows: LDL-C mmol/L = total cholesterol —(triglycerides/2.2) — HDL-C. Lipoprotein
electrophoresis was performed on cellulose acetate, while Index beta/alpha was calculated by the formula:
(prep +P)/ a. The atherogenic index was calculated as LDL/HDL cholesterol ratio.

STATISTICS

The baseline values before the beginning of the modified diet, were the initial values for evalu-
ation of the diet effects after 4 weeks. At the same time, each patient served himself as a control, so the
significance of the differences in mean values for the group, between two measurements, was calculated by
Student’s t-test for small dependent samples (paired t-test). The percentage reduction or increase of certain
parameters in the test was calculated using basic mathematical operations.

RESULTS AND DISCUSSION

After screening one hundred patients from the Clinic for Heart Diseases and Rheumatism of the
University Clinical Centre Sarajevo, 20 drug-naive patients (11 mail and 9 femail, average age 55 years),
with Type Ila (10 patients) and IIb (10 patients) dyslipidaemia were consecutively included in the study.
The arrangement by type of dyslipidaemia was random. Comparations with results from other studies were
intentionally done based on data from late 1990s and early 2000s, as that was the time period when our
study was conducted and target values for serum lipids were published by American and European guide-
lines.

Analyzing the results obtained from this study, a significant decrease in total cholesterol (TC) can
be observed after four weeks period of diet. The achieved TC reduction was 9.7% (P = 0.001), which cor-
relates with the values of 7% to 16% described in young, healthy non-obese mail individuals (Jansen et
al.,1998) and 8.5%, based on data from systemic overview od 19 randomised controlled trials, but achieved
after 3 months of modified fat intake (Tang et al.,1998), instead after four weeks, as in our study. As our
,modified diet* was a combination of Step I, Step II NCEP diet and Mediterranean diet, recorded decrease
of total cholesterol values are in fact 10% what is in accordance with the data specified by Kris-Etherton
and colleagues from 1988, but with difference is a quantity of cholesterol content in recommended diet.
The fact is that Kris-Etherton and colleagues states that expected plasma total cholesterol (specifically low-
density-lipoprotein cholesterol) reduction is approximately 10% to 20% when dietary saturated fatty acids

50 www.qol-au.com



JasmiNa KREHIC
INFLUENCE OF MODIFIED DIET AND LOW GRADE PHYSICAL ACTIVITY ON SERUM LIPIDS IN PATIENTS WITH TYPE I1A AND I1B DYSLIPOPROTEINAEMIA QuALITY OF LIFE (2024) 15(1-2):46-56

and cholesterol are decreased to less than or equal to 7% of calories, and less than or equal to 200 mg of
cholesterol per day, while our patients received recommendations based on cholesterol intake less than 300
mg/day.

Although the reduction in triglyceride levels was calculated to be 15% (P = 0.125), it was not sta-
tistically significant. In the study conducted in 97 males and fimales, who dropped out from dietary weight
management after 16-18 weeks of treatment, and after weight loss of 9-9.4 kg, when they rejoin to the
program for a second time, the values of serum cholesterol and triglycerides were 15% and 26% less for
females, and 17% and 24% less for males, compared to their respective values at the beginning the first
attempt (Dhurandhar and Kulkarni, 1995). The above is important as it confirms the need for the longer
duration of diet modification, as well as the possibility of longer duration of the effects achieved by diet.

Changes in serum lipid/lipoprotein concentrations after 4 weeks of modified diet and low grade physical activity

Mean Refer-
Lipids/lipoproteins blz\l/::?illlle Sz(;.;i[l::zr after 4 S(t)(:.l\}lier:::r en:fetl‘;:lzge t-test P %change Significant
weeks weeks
TC 0
(3.1-6.5 mmol/L) 8.25 0.332 7.45 0.222 d 3.772  0.001 -9.7% +
TG 0
(0.11-2.05 mmol/L) 2.58 0.3 2.18 0.155 d 1.607 0.125 -15.5% -
Apo B 0
- +
(0.54-1.47 g/L) 1.68 0.109 1.42 0.095 IR 2.811 0.011 15.5%
Apo Al o
(1.08-2.09 g/L) 1.56 0.056 1.42 0.0551 IR 3.059 0.006 -9% +
HDL-C 0
(1.06-1.94 mmol/L) 1.29 0.11 1.23 0.0731 IR 0.936 0.361 -4.7% -
VLDLC .
(0.13-1.0 mmol/L) 1.10 0.1 0.97 0.0697 IR 1.962 0.065 -11.8% -
LDLC 0
(2.88-4.87 mmol/L) 5.58 0.3 5.25 0.259 N 1.228 0.234 -5.9% -
TC/I;H?L—C 6.84 0.556 6.57 0.503 N 0.556  0.585 -3.9% -
Phospholipids 0
1.81-3.23 mmol/L 4.18 0.169 3.75 0.0863 N 3236 0.004 -10.3% +
Total lipids o
(2.7-7.0 g/L) 8.77 0.352 7.79 0.187 N 2.932  0.009 -11.1% +
Alpha Ip.
- +9 50 _
(0.25-0.35) 0.198 0.0148 0.203 0.0153 0 0.368 0.717 2.5%
Pre Beta
1 . 0 -
(0.08-0.22) 0.24 0.0275 0.21 0.0189 IR 1.399 0.178 12.5%
Beta o
(0.45-0.48) 0.56 0.0196 0.59 0.0136 0 -1.461 0.160 +5.4% -
Index beta/alpha 4.7 0.453 44 0.368 i 0.660 0517  -6.4% -
(1.2-2.3)
Degr‘z‘l’ 5’_215‘1)"’““3‘ 45 1.409 40.45 1.150 i 2705 0.014  -10.1% +
Atherogenic index
(LDL/HDL) 5.8 0.499 5.6 0.503 d 0.556  0.585 -3.4% -
(2.4-4.8)

*R —values in reference range of laboratory
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Chart 1. Changes in mean values of serum lipids/lipoproteins after 4 weeks of diet and physical activity
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Chart 2. Percentual changes of serum lipids/lipoproteins after 4 weeks of diet and physical activity

In our study, a significant decrease in Apo B was recorded, with reduction of Apo B levels of -15.5%
(P =0.011) which was identical to that of triglycerides (—15.5%; P = 0.125), but unlike for triglycerides,
this reduction for Apo B was statistically significant. But, if we consider that each VLDL and LDL particle
contains one molecule of Apo B and that measuring Apo B accurately measures the total number of VLDL
and LDL, of which 90% are LDL (Sniderman, Bergeron and Frohlich, 2001), than, if we add percentages

of VLDL and LDL decrease (-11.8% and -5.9%), 90% of this total value is 15.93 what is approximately
15.5%, which in fact is the percent of Apo B reduction.
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Analyzing the measurement of the level of Apo Al after period of the diet, a statistically significant
decrease of 9% (P=0.006), compared to the baseline values was observed. All values were within a labora-
tory reference range. This significant decrease of Apo Al did not follow the decrease in HDL of - 4.7% (P
=0.361), which was not significant, but also within a laboratory reference range, although Apo Al is the
major structural and functional protein component of HDL and it constitutes approximately 70% of HDL
(Mangara, Nanda and Panda, 2016). Similar findings were reported by Lichtenstein and colleagues (1993)
after 32-day study phase in which corn oil was replaced with cornoil margarine in stick form, as two thirds
of the fat in the National Cholesterol Education Program (NCEP) Step II diet. The change in Step Il NCEP
diet also resulted in decrease of HDL-C and Apo Al levels, but in reverse manier as mean values for HDL-
C decreased by 9% and Apo Al by 0.4% (P < 0.01 for HDL-C) on corn oil-enriched diet and 10% and 3%
lower on margarine-enriched diet (P < 0.01 for HDL-C). These negative effects are attributed to hydrogena-
tion present in margarine (Lichtenstein et al.,1993).

On the other hand, during our study, no statistically significant changes in the level of HDL-C were
recorded, which correlates with data from the literature (Solov’eva, Rozhkova, Tvorogova and Kukhar-
chuk, 1999). The percentage changes correlates with the data from literature, so recorded decrease in the
level of HDL-C (-4.7%; P = 0.361) is a known negative effect of hypolipemic diets (Knopp et al. 1997,
Oliver, 1998).

Our “modified diet” resulted in a non-significant reduction of VLDL-C (-11.8%; P = 0.065), and
no significant changes in LDL-C values (- 5.9%; P = 0.234), which is in accordance with data from the lit-
erature (Knopp, 1997). However, the reduction achieved for VLDL-C resulted in the value returning to the
laboratory reference values, while the LDL-C values all the time were above the upper limit of the labora-
tory reference values, what is less than 10% as Wadhera and colleagues states in their work from 2016, but
after 5 weeks of pure Mediterranean diet.

Our modified diet did not lead to a significant decrease in TC/HDL-C ratio (-3.9%; P = 0.585), but
still it was a decrease which is of clinical significance (Mensink, Zock, Kester and Katan, 2003). In his work
from 2010, Kelly states that when two versions of a Mediterranean diet were compared with a low-fat diet,
the Mediterranean diets lowered the total-to-HDL cholesterol ratio more than the low-fat diet, referring
on data from randomized trial that was conducted in asymptomatic persons 55 to 80 years of age at high
cardiovascular risk. There were no classification of dyslipidemia, primary or secondary, or even more by
Fredrickson classification (Estruchet al., 2006). In this context, our combined “modified diet” (Step I, Step
IT and Mediterranean), can be considered as a low fat diet.

Taking into account that oxidation of phospholipids, containing polyunsaturated fatty acids present
in plasma lipoproteins results in formation of a variety of reactive lipid aldehydes and oxidized phospholip-
ids that convert these lipoproteins to atherogenic particles (Berliner, Leitinger ans Tsimikas, 2009; Linton
et al., 2019), the significant decrease of phospholipids in our study (-10.3%; P = 0.004) is considered as
an positive effect of our modified diet, as well as for lowering the total lipids concentration that was also
statistically significant (-11,1%; P = 0.009).

Total plasma lipid levels in our study were significantly reduced by -11.1% (P = 0.009) what, to-
gether with other parameters, serves as a confirmation of adherence to the diet recommended.

As mentioned before, based on localization in relation to serum proteins, in electrophoretic separa-
tion lipoproteins are divided into a-lipoprotein, pre-B -lipoprotein, B-lipoprotein, corresponding to HDL,
VLDL and LDL. One can assume that increase in a-lipoprotein of +2.5% (P = 0.717), and B-lipoprotein
of +5.4% (P = 0.160) recorded in our study are inversly related to HDL or LDLvalues, but it should be
kept in mind that values for HDL and LDL are in fact values for HDL-C and LDL-C. Back in 1964, De

53



JasmiNA KREHIC
INFLUENCE OF MODIFIED DIET AND LOW GRADE PHYSICAL ACTIVITY ON SERUM LIPIDS IN PATIENTS WITH TYPE I1A AND I1B DYSLIPOPROTEINAEMIA QuALITY OF LIFE (2024) 15(1-2):46-56

Oliveira described in his work that in patients with coronary heart disease, serum B-lipoprotein and its
cholesterol content are elevated, whereas levels of serum alpha cholesterol are diminished. Before De
Oliveira, Barr and colleagues in 1951, suggested that patients who survived a coronary occlusion (acute
myocardial infarction) or with other unequivocal evidence of atherosclerosis-related complications, had
several abnormalities in plasma proteins, including a reduction in the alpha lipoprotein content (Ndrepepa,
2021). The baseline values of a-lipoprotein in our study were below lower reference limit (a-lp. = 0.198,
reference range 0.25 — 0.35), almost reaching lower reference limit after four weeks of diet (a-lp. = 0.203).
For B-lipoprotein, values were all the time above uper reference limit (baseline Blp. = 0.56; after diet
Blp. = 0.59). Nevertheless, the increase in a-lipoprotein is a positive effect of our diet while increase in
B-lipoprotein still needs to be explained. However, the proatherogenic index beta/alpha decreased by -6.4%
(P=0.517) and all changes were statistically not significant but were the result of adherence to the diet. Fur-
ther, a-lipoprotein values increased close to the reference ones, pre- -lipoprotein reached rerefence value
after four weeks of diet (pre-B,Ip. = 0.21, reference values 0.08 - 0.22) and B-lipoprotein values remained
above uper reference limit.

The degree of lipemia decreased significantly (-10.1%; P = 0.014) following decrease in triglycer-
ides and lipoproteins which are the most common cause of turbidity (Kroll, 2004). Values of atherogenic
index (LDL/HDL cholesterol), as a strong predictor of cardiaovascular events (Barter al, 2007), decreased
for -3.4% (P =0.585) in our study after four weeks of modified diet. Although these values were not statisti-
cally significant, the decrease is still evident.

After a period of adherence only to a diet, the subjective feeling characterized by “excellent” was
recorded in all 20, or 100% of patients. The loss of body weight ranged from 1.5 to 4 kg, but since the
measurement of body weight was not performed every time on the same measuring instrument and under
the control of the medical staff, these data were not taken into statistical evaluation.

CONCLUSION

Recognizing an underestimated value and role of dietary modifications in everyday life of patients
with hypercholesterolaemia, we decided to actualize our investigation from 2000, as we witnes that lipid
lowering drugs are prescribed almost as soon as elevated serum lipid levels are detected. The reference
range values in this study were the values of the Laboratory for Lipids, University Clinical Centre Sarajevo,
which are higher than target values recommended by European guidelines. Compared to baseline values,
decreased values were recorded for 14 out of 16 laboratory parameters from complete lipidogram. Two
parameters, which values increased were antiproatherogenic a-lipoprotein (+2.5%) and proatherogenic
B-lipoprotein (+5.4%), both statistically not significant. None of the target values, recommended by Eu-
ropean guideline, were achieved. Based on the results from our study, lowering of serum lipid levels was
achieved after four weeks of modified diet and low grade of physical activity, with positive effects on low-
ering serum proatherogenic lipids and on increase of antiproatherogenic a-lipoprotein. Larger number of
drug-naive patients with Type Ila and IIb dyslipoproteinaemia should be included in further investigations,
physical activity should be more intense and for a longer duration of modified diet. Our study confirms that
modified diet should precede the decision for hypolipemic drug use.
Limitations
Comparisons with results from other studies were intentionally done based on data from late 1990s and early 2000s, as
our study was conducted during that period and target values for serum lipids were published in 1998 by American and

European guidelines for the management of dyslipidaemias. In recent literature, the results of different statin drugs efficacy are
presented, while there is a lack of data on the effectiveness of the diet itself.
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