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ABSTRACT

Dyslipidemia is a determinant for the outcome of myocardial infarction (Ml). The pattern of dyslipidemia mainly
reflects the mean age and mortality rates of patients with hospitalized MI. This study was carried out to analyze the
trends in the serum lipid levels, mean age and fatality in the south of Iran during the six years (2008-2014). This
cross-sectional study was conducted in 2015 at the Shahid Mohammadi hospital of Bandar Abbas, Iran. All case
records of patients (with 18 years old or more) admitted to the hospital between March 2008 and March 2014 (six
complete Iranian calendar year) with a principal diagnosis of Ml were included. Sample size of this study was
calculated and 147 case records were selected by simple random sampling method. A two part checklist was used,
part one for demographic characteristics and part two for special information including blood pressure at
admission, HDL, LDL, TG and Cholesterol. The prevalences of abnormal values for HDL, LDL, TG, Cholesterol,
blood pressure at admission and case fatality were 46.1%, 56.52%, 43.48%, 46.96%, 69.6% and 21.74%,
respectively. There are two significant associations between fatality of Ml and TG during 2008 to 2010 (P = 0.021)
and also between the case fatality of Ml and LDL during 2010 until 2014 (P = 0.043). Hypertension was
independent from the other variables and also no oriented trends were observed in the mean ages of hospitalized
patients with Ml in this project. The managements and prevention strategies used to manage lipid profile, fatality
and incidence of Ml in patients, were not successful in recent years.
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INTRODUCTION

Dyslipidemia is a well-known determinant for thet@ame of cardiovascular disease, including myoedrdi
infarction (MI) [1]. Since the pattern of lipid abmmalities and their relative negative effects ohrigk might differ
among various ethnic groups [2], assessing theentutrends in the lipid profile of each populatisnessential to
monitor the burden of coronary heart disease, thgt rommon cause of death [3, 4].

In recent years, favorable alterations in the lipidfile have been reported in the most of indaBiéd countries
[5]. In fact, the improvement in the concentratiafisow density lipoprotein, high density lipopratetriglycerides
and total cholesterol were observed and also coesly in parallel to the trends in the lipid ptefithe mortality
of coronary heart disease has also declined iretboantries [6-8]. Indeed, the reduction is dua tecline in the
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incidence of disease and also the improved survsuaultaneously [3, 6]. In addition, the mean afjpatients with
myocardial infarction was increased as the anotimncident trend. The better management of riskofac
improving the awareness of healthy lifestyle, esdlgcdietary habits and the other medical carelengented by
health centers are greatly responsible for dimedsimcidence and mortality and the improved lipidfile and
mean age of patients with cardiovascular disorf#rs

On the other hand, the continuing burden of camboular disease should not be underestimated.idnis$ue,
developing countries (especially Asians) have tgdst burden of cardiovascular disease, mainly tduthe
environmental and nutritional factors such as tagtbohydrate and high fat diets and reduced phlyaatavity [10,
11]. Majority of investigations in various populatis have indicated that the levels of serum lipelect the mean
age and mortality rates of patients with hospitalimnyocardial infarction [12]. These observationsuinented the
high importance of considering the lipid profile managing heart disease [13]. Although severalistudre
required to highlight the mentioned topic in deyéhy countries, there is a lack of studies aboetttbnds in lipid
profile and consequently changes in the mean aderamtality of myocardial infarction in those pogtibns [14].
Therefore, we decided to analyze the trends ins#rem lipid levels, mean age and fatality in thatlksof Iran
during the six years (2008-2014).

MATERIALSAND METHODS

Patients

This cross-sectional study was conducted in 201theatShahid Mohammadi hospital of Bandar Abbas). I/l
case records of patients (with age of 18 yearopliore) admitted to the hospital between March82&@d March
2014 (six complete Iranian calendar year) withiagdpal diagnosis of acute myocardial infarctionreveligible for
enrollment in present observation. In fact, we ubedmedical record system of the hospital in whiah details of
every encounter are included. Thus, the inclusiitera were a principal diagnosis of acute myogdriohfarction
and the age of 18 years old or more. On the otaed hexclusion criteria were usage of lipid-lowgridiabetic and
antihypertensive treatments. Therefore, the patient lipid-lowering, diabetic and antihypertensimedications
were ruled out from the survey.

Sample Size

Since processing the entire dataset is expensigdea®o not necessary, the number of case recorttssirdataset
center in the mentioned period was assessed (NF¥5@7@ then the statistical formula &€ [DEFF*Np(1-p)}/
[(d%Z22*(N-1)+p*(1-p)], p=50%28,d=8%, DEFF=1) was used to calculate the sample size withctirgidence
level of 95%. Based on the above formula, 147 caserds were selected for data gathering by simgbtelom
sampling method. Thirty two case records were raledfrom the project during the research periocbeting to
the exclusion criteria and therefore 115 recordevemalyzed.

Study Protocol

The sampling strategy was performed by assigningnaber to each case and a table of random numbétsritify

which records were to be selected. All case recarele extracted by a relevant expert, leading ¢oréduction in
personal errors. The full medical record of eadbjett case was searched and the required datareereded by a
trained medical student to a two part checklistt pae was designed for demographic characteristatading age
of patients and year of admission and part twosfcial information including blood pressure at edion, HDL,

LDL, TG and Cholesterol. All personal informatiorere kept confidential and those records which weewmt

allowed to review or participate in the study, wereluded. As shown in table 1, the normal rangeéch of the
components of lipid profile were determined basedhe WHO criteria. In fact, the values in the ramg desirable
were considered normal, while the others (borderlind high risk) were defined as abnormal valuesddition,

the status of blood pressure for each participa# assessed by table 2.

Depending on the published reports [7], fatal mydied infarction can be definitively considereddéath occurred
within four weeks of the onset. Thus, we have ctethto the discharged individuals via phone numleaisted in
the records to determine the fatal or non-fatal caydial infarction. If we could not access eachviitlals after
three tries, we would remove them from the contioiine investigation.
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Statistical Methods

All statistical analyses were conducted using SP&Sion 19 for Windows. Baseline characteristias mresented
as frequencies for categorical variables and me&B for continuous variables. The obtained dateewsetatistically
analyzed using T-test for quantitative data and<gjiare for qualitative data. For all comparis@syo sidedx =
0.05 was considered statistically significant.

RESULTS

Characteristics of Study Population

Thirty two case records were ruled out from thggmbduring the research period depending on ekmtusriteria
and thus 115 records were analyzed. Among this |ptpn, 30 of whom (26.1 %) were female and 85Hafn
(73.9 %) were male and mean age of them was 60328%1ranging from 28 to 97 years. The prevalerafes
abnormal values for HDL, LDL, TG and Cholesterolrevd6.1%, 56.52%, 43.48% and 46.96% among investiga
subjects, respectively. Eighty (69.6%) of the pasehad abnormal values of blood pressure at admisand
21.74% of all myocardial infarctions were fatal.eTtomplete examined parameters of participantsndieated in
table 3.

Table 1. The normal ranges of study variables

Variables Desirable Borderline High risk
Cholesterol <200 mg/dI 200-239 mg/dl  >239 mgfdI
Triglycerides <150 mg/dl| 150-199 mg/dl >199 mgjdI
HDL Cholesterc | 46-60 mg/d 35-45 mg/d <35 mg/d
LDL Cholesterc | 60-130 mg/d | 13C-159 mg/d | >159 mg/d

Table 2. Blood pressure chart by age

Age SystolicBP | Diastolic BP
3-12 years 105-120 69-80

13-19 years 107-120 73-81
20-24 years| 108-132 75-83
25-29 years| 109-133 76-84
30-34 years| 110-134 77-85
34-39 years| 111-135 78-86
40-45 years| 112-137 79-87
45-49 years 115-139 80-88
Ages 50 + 116-142 81-89

Table 3. Complete demographic and specific characteristics of participants

Variables Years Total
2008 2009 2010 2011 2012 2013 2014

Age 61.27+18.56| 66.77+13.18 54.62+16.74 61.15+13/43 45HR4.33| 61+17.62 62.33+13.78

HDL

Normal 10(66.67%) | 7(53.85%) 13(61.9%) 7(35%) 8(47.06%) | 11(55%) | 6(66.67%) | 62(53.9%)

Abnormal 5(33.33%) 6(46.15%) 8(38.1%) 13(65%) 9(52.94%) | 9(45%) 3(33.33%) | 53(46.1%)

LDL

Normal 5(33.33%) | 4(30.77%) | 11(52.38%) 13(65%) 6(35.3%) 9(45%) 2(22.22%) | 50(43.48%)

Abnormal 10(66.67%) | 9(69.23%) | 10(47.62%) 7(35%) 11(64.7%) | 11(55%) | 7(77.78%) | 65(56.52%)

TG

Normal 11(73.33%) | 10(76.92%) | 13(61.9%) 8(40%) 8(47.06%) | 11(55%) | 4(44.44%) | 65(56.52%)

Abnormal 4(26.67%) | 3(23.08%) 8(38.1%) 12(60%) 9(52.94%) | 9(45%) 5(55.56%) | 50(43.48%)

Cholesterol

Normal 6(40%) 6(46.15%) | 11(52.38%) 13(65%) 9(52.94%) | 10(50%) | 6(66.67%) | 61(53.04%)

Abnormal 9(60%) 7(53.85%) | 10(47.62%) 7(35%) 8(47.06%) | 10(50%) | 3(33.33%) | 54(46.96%)

Blood pressure

Normal 4(26.67%) 5(38.5%) 7(33.33%) 6(30%) 4(23.53%) | 4(20%) 5(55.56%) | 35(30.4%)

Abnormal 11(73.33%) | 8(61.5%) 14(66.67%) 14(70%) 13(76.47%) | 16(80%) | 4(44.44%) | 80(69.6%)

Final

Fatal 2(13.33%) 2(15.38%) 6(28.57%) 5(25%) 6(35.3%) 2(10%) 2(22.22%) | 25(21.74%)

Non-fatal 13(86.67% | 11(84.62% | 15(71.43% 15(75% 11(64.7% 18(90% 7(77.78% | 90(78.26%
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Figure 1. Trendsin the abnormal levels of LDL cholesterol (LDL-c), HDL cholesterol (HDL-c), trigelyceride, cholesterol, blood pressure
and also trendsin the case fatality of M| are documented on a linear scale from each study year, 2008 to 2014.
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Figure2. Trendsin the mean age of M| incidence in each study year areillustrated on alinear scale.

Trendsin the measured parameters

Figure 1 indicates the trends in the prevalenceaboformal levels of blood pressure, cholesteragelyceride,
LDL, HDL and fatal myocardial infarction from 20G8 2014. As can be seen from the figure, similaditace
trends in trigelyceride level and fatal Ml were ebgd from 2008 to 2010 and based on the statisitalysis,
there is significant association between the gragtfatal Ml and TG during 2008 to 2010 (P = 0.Q2#pwever,
although the levels of TG increased in 2011, thieas for fatality decreased, unexpectedly. On ttheerohand,
statistically significant association was detedbetiveen the trends in fatality of Ml and levelsL&fL from years
2010 until 2014 (P = 0.043). In addition, thereaimther considerable relationship between graph&Bd and
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cholesterol during 2008 to 2013. Marked changesewaso observed in HDL cholesterol levels, durihg t
examined years, leading to relatively opposite dsefin LDL and cholesterol. However, hypertensionswa
independent from the others and no more correlatéxisted among the other graghs in figure 1. Uafately, no
significant progress was observed in the situadidipid profiles, case fatality and blood pressiireecent years.

Figure 2 also shows the age distribution of thérestudy population in the same period of time.ekpected, no
clear trend or association with other trends wdrgeoved in the mean ages of hospitalized patieitts M in this
project, since the major risk factors of Ml (lipistofile and blood pressure) were not changed inirtkiestigated
years (figure 1).

Effects of gender on examined parameters

Further analysis demonstrated that there are nistgtally significant relationship between sextbé patients and
variables of present paper. However, the P valoeblbod pressure and type of myocardial infarcti@re close to

the significant value (P = 0.05). In fact, fatalifyacute myocardial infarction and hypertensicmaore obvious in
females and males, respectively. Table 4 showsdifferences between men and women in the evaluated
parameters.

Table 4. Influences of gender on measured parameters

Variables Gender P value
Male Female

Age 58.96+15.74| 63.97+#15.11 0.133

HDL

Normal 46(40%) 16(13.91%) | 0.554

Abnormal 39(33.91%) | 14(12.18%)

LDL

Normal 35(30.44%) | 15(13.04%) | 0.266

Abnormal 50(43.48%) | 15(13.04%)

TG

Normal 49(42.61%) | 16(13.91%) | 0.421

Abnormal 36(31.3%) | 14(12.18%)

Cholesterol

Normal 45(39.13%) | 16(13.91%) | 0.570

Abnormal 40(34.78%) | 14(12.18%)

Blood pressure

Normal 22(19.13%) | 13(11.31%) | 0.062

Abnormal 63(54.78%) | 17(14.78%)

Final

Fatal 15(13.04%) | 10(8.70%) | 0.065

Non-fatal 70(60.87%) | 20(17.39%)
DISCUSSION

To our knowledge, this is the first local reseadcdtumenting the trends in the mean age, lipid [@afihnd mortality
of patients with MI. This investigation describée tthanges in the serum lipid profile and meanaageng patients
with myocardial infarction during the last six ysan the South of Iran. Findings of current studyealed that the
prevalences of abnormal values for HDL, LDL, TG,o&sterol and blood pressure were 46.1%, 56.52%4843,
46.96% and 69.6% among investigated populatiorpeai/ely. The values are noticeably higher thamilar
studies among healthy individuals in Iran. Thidetiénces document the role of dyslipidemia and tgpsion in
incidence of cardiovascular disease [15, 16]. Tioeee despite of recent improves in preventing tegies
implemented by health centers, the incorrect West and inappropriate dietary habits are resptmdir high
incidence of coronary heart disease in Iran [1HjsTconclusion is agree with lots of experimentsfgrened in the
other developing countries [18].

Data analysis suggests that fatality of Ml is retatwith LDL and TG levels which is in accordancghnihe
literature [19, 20]. As shown in figure 1, the patance of fatal Ml and TG altered with a relativelgnilar slope till
2010, whereas fatality graph followed the trendsi. cholesterol from 2011 to 2014. On the othendhaalthough
the levels of TG increased in 2011, the valueddtality decreased, which is mainly due to the fpasimpacts of
HDL peak. In fact, based on the previous publishegorts, hypertriglyceridemia and low-density lipojein
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remnants are related with atherosclerosis, sineg tan penetrate the arterial intima and be trappigtin the
arterial wall [21]. After required surgeries anddital cares, high levels of mentioned factors neifl the arteries
and make a complex condition, while obstructiorafonary arteries with other causes can be tressigr only by
depletion of that factor. For this reason, high tality of Ml in patients with elevated values of Téhd LDL is
justifiable [20]. In addition, cardioprotective effts of HDL particles, including its influences endothelial cells
and its role in reverse cholesterol transport heenain causes of reduction in fatality of Ml patgeeand the levels
of LDL and total cholesterol in 2010 [22]. For teegasons, high mortality of Ml in patients witlevdted values of
TG and LDL and protective effects of HDL seen iegant project is justifiable.

Depending on recent researches, hypertension igdyraiked with dyslipidemia, several life assoeidtand dietary
factors. In this regard, Farlina et al conductecegperiment to determine association between bjpedsure with
lipid profile in obese adolescents in the city @dBng [23]. Choudhury et al carried out anotheiilaimstudy in

Bangladesh that indicated a close correlation batvwayslipidemia and blood pressure [24]. In conmtvath these
two recent observations, alters in admission blp@sure were independent from the other investigeariables.
The findings of our trial, are coincident with Ngunyet al which mean that differences among sinstadies are
due to their populations [25]. In fact, the balamfedyslipidemia and other related factors in eaobiety, can
determine this correlation. For example, psychaalgor dietary factors including high salt consuimptin many
communities are the major causes of hypertensidnfamher cardiovascular disease [26, 27]. In tkgard, there
are several researches that approved the highsl®febsychiatry pressures and wrong dietary hahitsanian

populations [28-30]. Therefore, these concepts,ecantain the lack of association between lipid abmadities and
blood pressure in present paper.

Similar to the graph of blood pressure, no cleandror association with other trends were obsematie mean
ages of participants. As shown in figure 2, theyeaiconstant trend in mean age of incidence of argal
infarction in Bandar Abbas in recent years. It wapected, since the trends in lipid profile andoblgressure (as
the major risk factors of MI) had also the simit@nstant situation without any improvements in négears [31].
However, this trend is majorly additive in develdm®untries. In fact, this linear scale, reflebis tate of success in
preventing techniques implemented by governmentrozations and the degree of people's perceptiogiation
with myocardial infarction and it's common risk tiars [32].

In general, mean age of female subjects were hitjfa@r males, though it was not statistically coesithle. The
difference between genders was identidied by puesvatudies and it is agree with literature [33]wdwer, this was
not significant in this project mainly due to smsite of our study population. According to tablen® tangible
differences were described by considering gendaninof evaluated parameters. Indeed, sex hadfhemte on
blood pressure and lipid profile. This was consistith a study performed by Akhtar et al. in Pékis which
analyzed the relationship between obesity, bloedgire and lipid parameters in 200 individuals.[8#this issue,
Juliaty et al. also revealed that association betwgex and blood pressure showed no significaferdiice [35].

It should be considered that the findings of thisvey should be reported with caution, since presardy was
limited in various ways. First, the sample sizepoésent work was relatively small due to the sifestady
population. Second, it was better to assess theztsfiof gender on lipid profile of patients aftgeadjustment.
Third, although no clear trend or association wither trends were observed in the mean ages ofitalizgd
patients with Ml in these years, it was better eanpute the trends in the components of lipid peofhd blood
pressure according to the age groups of subjegtsqpecific trends). Therefore, these limitatiores suggested to
be considered in future studies. Consequently,ameconclude that the managements and preventiategies used
to manage lipid profile, fatality and incidenceMf in patients, were not successful in recent yead this trend
was not associated with gender of participants.
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