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Abstract: Objective: To determine the influence of dyslipidemia in control of blood pressure in patients with type 2 
Diabetes. To test the hypothesis that, blood pressure and lipid levels are not sufficiently controlled in patients with 
type 2 Diabetes, in the western region of the Republic of Macedonia. Background: Abnormalities of lipid and lipo-
protein levels in the serum (dyslipidemia) are recognized as major modifiable cardiovascular disease risk factors 
and have been identified as independent risk factors for essential hypertension, giving rise to the term dyslipidemic 
hypertension. While patient-related data from primary care that demonstrate an under-treatment of blood pressure 
and dyslipidemia in type 2 Diabetics are vastly available in clinical practice, results from population-based studies 
are scarce. Material and methods: The study was conducted on outpatients in Primary Health Care Clinics in 8 cities 
on the western region of the Republic of Macedonia. Prospectively the tests were performed on 600 (45.6% women 
and 54.4% men) participants with a mean age of 62 ± 5.8. Study participants were selected among primary care pa-
tients, who were actively on therapy for diabetes mellitus and hypertension during the period of March 2013 - March 
2014. Patients’ demographic characteristics, clinical laboratory and drug usage data were obtained. The patients 
were classified according to the BP control, into 2 groups. Results: A total of 600 patients, of which 45.6% female 
and 54.3% male, completed the survey and had data for a 1-year medical record review. It was observed that a 
high percentage, 65.3% of patients, did not have controlled blood pressure despite the ongoing medical treatment, 
according to evidence and current guidelines in a cohort of hypertensive diabetics. (Chi-square: 19.85, p<0.001). 
Among participants with controled BP, untreated or insufficiently treated dyslipidemia was recorded in 23% of them, 
whereas among participants with uncontrolled BP, untreated or insufficiently treated dyslipidemia was recorded in 
67% of the participants. (Chi-square: 15.01, p=0.0001). Conclusion: A significant influence of dyslipidemia on the 
control of blood pressure in patients with type 2 Diabetes, was observed in our study. In a small country as Republic 
of Macedonia (with a population of around 2.000.000, especially the western region with approximately 1/2 of the 
overall population), this study highlights the considerable lack of awareness and insufficient management of the 
most important preventable and treatable cardiovascular risk factors (hypertension and dyslipidemia). These find-
ings provide a possible explanation of the steadily high cardiovascular mortality rate despite the clinical and thera-
peutic progress and accessibility. Besides current hospital-based prevention and pharmaceutical control measures, 
mass education campaigns, lifestyle interventions etc., emphasis should be given to the role of family doctor as a 
primary-care health provider.
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Introduction

The frequent clustering of hypertension, diabe-
tes and lipid abnormalities, in an individual has 

been clearly demonstrated to be synergistic in 
accelerating atherosclerosis, development of 
premature micro-vascular and macro-vascular 
complication and substantially increase the risk 
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for coronary heart disease, stroke, nephropa-
thy and retinopathy [1-3]. Abnormalities in 
serum lipid and lipoprotein levels (dyslipidemia) 
are recognized as major modifiable cardiovas-
cular disease (CVD) risk factors and have been 
identified as independent risk factors for 
essential hypertension giving rise to the term 
dyslipidemic hypertension [4-6]. Dyslipidemia 
is more common in untreated hypertension and 
lipid levels increase as BP increases [7]. It has 
also been documented that the presence of 
dyslipidemia substantially worsens the progno-
sis in hypertensive patients [8]. The risk of CVD 
associated with concomitant hypertension and 
dyslipidemia is more multiplicative than the 
sum of the individual risk factors [3, 7].

This has been recognized in the recent treat-
ment guidelines that emphasize the need to 
quantify a person’s overall CVD risk [3, 7, 9]. 
Studies have consistently indicated that hyper-
tension and hypercholesterolemia frequently 
coexist, causing what is known as dyslipidemic 
hypertension.

The relationship between cholesterol and hy- 
pertension is still under investigation, with evi-
dence to date conflicting as to whether statins 
provide additional cardiovascular benefit thr- 
ough blood pressure lowering effects [4, 5].

Although most deaths among patients with 
type 2 diabetes (T2D), are attributable to car-

patient achieve treatment goal versus the num-
ber of people merely placed on treatment. BP is 
poorly regulated in most European countries 
[10].

The discrepancy between recommended blood 
pressure, dyslipidemia in T2D patients targets, 
actual lower control rate and reasons, has been 
broadly debated [10, 16, 18-22]. Therefore, 
treated but unregulated hypertension and dys-
lipidemia, is a major problem in preventive 
health care. Primary healthcare physicians play 
a very important role in treating hypertension 
and dyslipidemia in diabetic patients, as most 
of them are being followed up at primary health-
care clinics.

While patient-related data from primary care 
that demonstrate an under-treatment of blood 
pressure and dyslipidemia in type 2 Diabetics 
are vastly available in clinical practice, results 
from population-based studies are scarce. 
Such data, however, are important to general-
ize knowledge on the treatment status of spe-
cific populations.

It would therefore be worthwhile to investigate 
the control of blood pressure, dyslipidemia and 
influence of dyslipidemia in the control of BP, in 
the pursuit of recommended targets, in a 
cohort of hypertensive diabetics, who were 
under general practitioners care in our region.

Table 1. Basic demographic, clinical and laboratory characteristics of study 
groups (with controlled and uncontrolled BP) (No 600)

Group with controlled B.P. 
(n-208)

 Group with uncontolled B.P. 
(n-392)

Variables Mean S.D. C.I. ± 95% Mean S.D. C.I. ± 95% P
Age (y) 59.9 ± 5.8 62.4 ± 5.4 <.003
BMI (kg/m) 24.8 ± 2.4 28.8 ± 4.3 <.000
BP-d (y) 5.7 ± 2.1 7.1 ± 1.5 <.000
DM-d (y) 3.6 ± 1.2 5.4 ± 2.0 <.000
No- of visits. 4.4 ± 0.6 4.3 ± 0.7 >.05
Glic. (mmol/dl) 5.7 ± 0.1 6.1 ± 0.4 <.000
Chol.tot. (mmol/dl) 5.6 ± 0.1 5.9 ± 0.3 <.000
LDLchol. (mmol/dl) 2.6 ± 0.4 3.2 ± 0.5 <.000
HDLchol. (mmol/dl) 1.5 ± 0.4 1.1 ± 0.6 >.05
Trig- (mmol/dl) 1.7 ± 0.05 2.0 ± 0.3 <.000
Ser.Creatin. (mmol/l) 82.8 ± 7.9 82.1 ± 7.2 >.05
Values are mean ± SD; y=year; No- of visits=number of measures of BP during 1-year; 
BW=body weight; BH=body height; BMI=body mass index; BP-d=blood pressure duration; 
D.M-d=diabetes mellitus duration; Glic=glicemia; Kre=creatinin; Chol-tot=total holesterol; LDL-
chol=low density holesterol; HDL-chol=hight density holesterol; Trig=trigicerides.

diovascular disease, 
modifiable cardiovas-
cular risk factors ap- 
pear to be inadequa- 
tely treated in medical 
practice [10, 11].

According to the inter-
vention studies, the 
benefit from treat-
ment of hypertension 
and dyslipidemia in 
diabetics, is evidence 
based [7, 9].

Guidelines recomme- 
nd aggressive goal for 
blood pressure and 
lipid reduction for high 
risk patients with dia-
betes mellitus [12-
15]. However, it rema- 
ins unclear how many 
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In this study, we tried to determine the influ-
ence of dyslipidemia in control of blood pres-
sure in patients with T2D, and to test hypothe-
sis that, blood pressure and lipid levels are not 
sufficiently controlled in patients with T2D, in 
the western region of the Republic of 
Macedonia.

Material and methods

The study was conducted on outpatients in 
Primary Health Care Clinics in 8 cities on the 
west region of Republic of Macedonia. 
Prospectively the tests were performed on 600 
(45.6% women and 54.4% men) participants 
with a mean age of 62 ± 5.8. Study participants 
were selected among primary care patients, 
who were actively on therapy for diabetes mel-
litus and hypertension during the period of 1 
calendar year.

Inclusion criteria

A patient was eligible for inclusion in the study 
if they were between 45 and 79 years of age, 
were under treatment for diabetes mellitus and 
hypertension and were diagnosed by using vali-
dated criteria [13].

We recorded information from all healthcare 
encounters during a 1 calendar year. (March 
2013 - March 2014).

Exclusion criteria

It included a diagnosis of dementia senilis, sec-
ondary hypertension, serum creatinine level >2 
mg/dl, age under 45 or above 79.

Clinical and demographic characteristics

The survey obtained data on age, gender, cal-
culated body mass index, educational level, 

Table 1A. Basic demographic and clinical characteristics of study group (with controlled and uncon-
trolled BP) (No 600)
Diabetic group Gr. with contr. BP (n-208)  Gr. with uncontr. BP (n-392)
VARIABLES Num. (No) Rate (%) Num. (No) Rate (%) Total (No.%) P
Gender F 102 49 172 43.8 274 (100%) .87

M 106 51 176 44.8 326 (100%) .89
Artery.scler.disease AP 14 6.7 6 1.5 20 (100%) .000

IM 104 50 32 8.1 136 (100%)
HF 2 0.09 0 0 2 (100%)
IC 12 5.7 6 1.5 18 (100%)

Educational level E 4 1.9 140 25.7 144 (100%) .008
H 40 19.2 218 55.6 258 (100%)
C 158 76 40 10.2 198 (100%)

Knowl. of goal BP Y 160 47.6 100 36.2 260 (100%) .000
NO 176 52.3 164 59.4 340 (100%)

Exercise NO 44 21.1 166 42.3 210 (100%) .000
Y (2-3 d/w) 40 19.2 200 51 240 (100%)
Y (5 d/w) 116 55.7 50 12.7 150 (100%)

Heredity of BP Y 28 13.6 170 43.3 198 (100% .001
NO 180 86.5 222 56.6 402 (100%)

Heredity of DM Y 88 42.3 216 55.1 304 (100%) .31
NO 120 57.6 176 44.8 196 (100%)

Medication Noncompliance Y 10 4.8 62 15.9 72 (100%) .007
NO 180 95.1 538 88.2 528 (100%)

Medication Nonadherence Y 12 5.7 64 16.3 76 (100%) .01
NO 196 94.2 328 83.6 524 (100%)

Side effect atribu. to medication. Y 6 2.8 52 13.2  58 (100%) .007
NO 202 97.1 334 85.2 542 (100%)

Gr-group; contr-controlled; uncontr-uncontrolled; F-female; Ml-Male; M-maried; Un-unmarried; D-divorced; W-widowed; AP-
history of angina pectoris; IM-history of myocardial infarcttion; HF-history of heart faillure; IC-histori of stroke; E-elemntary 
school; H-high scholl; C-college; Y-jes; NO-no; d/w-day in weeks.
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marital status, health habits, duration of hyper-
tension and diabetes, knowledge of target 
blood pressure, drugs side effects, compliance 
and adherence to the drugs treatment. An 
external electrocardiogram (ECG with lab ver-
sion 3.0) was done to all the participants in the 
study. In the blood samples, we determined the 
values of: glycaemia, lipid status (Tot-chol, LDC, 
HDC, triglyc), creatinine, in the morning, after 
12 hour starvation.

Blood pressure

Measurement of blood pressure according to 
standard protocol [13]. The mean systolic and 
diastolic blood pressure recordings were calcu-
lated during the study period. Patient were clas-
sified according to the value of their systolic 
and diastolic blood pressure control into 4 
groups. Systolic BP groups: I: (<120 mmHg), II: 
(120-129 mmHg), III: (130-139 mmHg), IV: 
(>140 mmHg) and diastolic BP group: I: (<80 

Total cholesterol (Tot-Chol), high-density lipo-
protein (HDL) cholesterol, low-density lipopro-
tein (LDL) cholesterol levels and triglycerides 
(Trig), were measured from random blood 
samples.

Dyslipidemia was defined analogous to hyper-
tension using information on lipid-lowering 
medication intake, self-reported information on 
physician’s diagnoses. According to the recent 
data, in patient with high ACV risk and those 
with atherosclerotic cardiovascular disease, 
high-intensity statin therapy—such as rosuvas-
tatin 20 to 40 mg or atorvastatin 80 mg have 
been used to achieve at least a 50% reduction 
in LDL cholesterol. For those with diabetes 
aged 40 to 75 years of age, a moderate-intensi-
ty statin, defined as a drug that lowers LDL cho-
lesterol 30% to 49%, have been used [9, 15].

Statistical analysis

The continuous data were acquired from the 
examinations for each group shown as average 
value ± for standard deviation (SD). At the 
series with attributive marks, the percentage of 
structure is determined (%); The differences at 
the series with attributive marks are tested 
with Difference tests; At the series with numeri-
cal marks, we used Descriptive statistics 
(Mean, 95%; CI; Min., Max, Std.Dev.); At the 
series with numerical marks where there is no 
deviation from the normal distribution, the dif-
ference is tested with t-test for independent 
samples (t); Logistical regressive analysis is 
used to test the association between the cate-
gorized variables. A p-value of <0.05 or less 
was considered as the indication for statistical 
significance. The data are shown in tables and 
graphics. The statistical processing of data is 
done by the statistical programs STATISTICA 7.1 
and SPSS 20.0.

Table 2. Degree of Blood Pressure control among 
studied group (No-600)

Pearson Chi-square: 19.85, df=1, p=0.000***

Blood Pressure control
TotalsControlled BP 

(<130/80 mmHg.)
Uncontrolled BP 

(>130/80 mmHg.)
Count (No) 208 392 300
Percent (%) 34.67% 65.33% 100%
SBP-systolic blood pressure; DBP-diastolic blood pressure; count-
number of patient; percent (%)-percent of patient; p=0.000***-
Statistical Significance.

Figure 1. Frequencies of controlled and uncontrolled 
BP among the studied group.

mmHg), II: (80-84 mmHg), III: (85-89 
mmHg), IV: (>90 mmHg). Controlled BP, was 
defined as systolic BP (SBP) <130 mmHg 
and diastolic BP (DBP) <80 mmHg.

Uncontrolled BP, was defined as SBP >130 
mmHg and DBP >80 mmHg. (The blood 
pressure was considered to be controlled if 
the current reading was found to be less 
than 130/80 mmHg [13].

Dyslipidemia
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Results

Study characteristics

A total of 600 patients (45.6% female and 
54.4% male), completed the survey and had 
data for a 1-year medical record review. Their 
mean age was 62 ± 5.8 years. A mean of 4.51 
± BP recordings were obtained for each sub-
ject. The basic demographic, clinical and labo-
ratory information of the study population were 
presented in Tables 1, 1A.

Frequency of hypertension

It was observed that a small percentage of 
34.7% of patients had their blood pressure con-
troled according to evidence and current guide-
lines, in a cohort of hypertensive diabetics, 
while a high percentage 65.3% of patients have 
uncontrolled blood pressure, despite an ongo-
ing medical treatment. The difference was 

found to be statistically significant. (Chi-square: 
19.85, df=1, p=0.000, p<0.001). (Table 2, 
Figure 1).

Based on the mean SBP during the study year, 
45.2% patient had high normal blood pressure, 
18.6% patient had stage I hypertension, and 
1.6% patients had stage II or higher blood pres-
sure. Whereas, based on the mean DBP during 
the study year, 7.6% patients had high normal 
blood pressure, 10% patients had stage I 
hypertension, and 17.9% had stage II or higher 
blood pressure.

Multi variety analysis were used to identify the 
association of blood pressure control and 
demographic, clinical and laboratory character-
istics (Table 3).

Participants with uncontrolled BP were signifi-
cantly older than participants with controlled 
BP. (59 ± 5.8 vs. 62 ± 5.4 and p<0.003). 

Table 3. Logistic Regression Model: Association of (Age/Gender/BMI/Level of education/Knowl. of 
goal BP/Art.CVD/Adherence, Compliance/Med.Side efects) and BP control

B S.E Wald df Sig. Exp (B) 95% CI for Exp (B)
Lower L. Upper L.

1. Step 1(a) Gender (1) -.059 .314 .035 1 .851 .943 .510 1.744
Age -.205 .034 36.079 1 .000 .814 .761 .871
Age -.351 .101 12.204 1 .000 .704 .578 .857
Constant 13.16 2.140 37.846 1 .000 315441.82

2. Step 1(a) Constant 1.997 .754 7.010 1 .008 7.368 1.680 32.315
College (1) 5.007 .761 43.285 1 .000 149.474 33.632 664.328
College (1) -3.570 .717 24.785 1 .000 .028

3. Step 1(a) Knowl. of goal BP -1.678 .290 33.358 1 .000 .187 .106 .330
Knowl. of goal BP .153 .460 .111 1 .739 1.166

4. Step 1(a) Art.cvd. AP (1) 2.580 .716 12.977 1 .000 13.198 3.242 53.722
Art.cvd. AP (1) 3.613 .406 79.196 1 .000 37.080 16.732 82.172
HF (1) 2.426 .733 10.964 1 .001 11.313 2.691 47.554
Constant -1.733 .192 81.644 1 .000 .177

5 Step 1(a) Exercise 2-3 d/w (1) -.393 .338 1.355 1 .244 .675 .348 1.308
5 d/w (1) 2.603 .371 49.321 1 .000 13.500 6.529 27.912
Constant -1.216 .232 27.394 1 .000 .296

6. Step 1(a) Adherence -1.253 .641 3.817 1 .051 .286 .081 1.004
Compliance 2.640 1.031 6.556 1 .010 14.012 1.857 105.72
Constant -3.056 1.025 8.885 1 .003 .047

7. Step 1(a) Med.Side Efektets (1) -1.639 .623 6.929 1 .008 .194 .057 .658
Constant -.521 .126 17.177 1 .000 .594

1. Variable(s) entered on step 1: Gender, Age; BMI=body mass index, BP-blood. 2. Variable(s) entered on step 1: a Level of edu-
cation. 1: High school (1); college (1); BP-blood presure. 3. Variable(s) entered on step 1: a Knowledge of goal BP. 4. Variable(s) 
entered on step 1a: Artaeriosclerotic Cardiovascular Disease; AP=Angina Pectoris; IM=Myocardial Infarction; HF=heart failure; 
5. Variable(s) entered on step 1a: Exercise to lower BP (2-3 day in week and 5-day in week). 6. Variable(s) entered on step 1a: 
medication compliance, and adherence. 7. Variable(s) entered on step 1a: Side effect atributed to medication.



Dyslipidemia in control of arterial hypertension with type-2 diabetics

63 Am J Cardiovasc Dis 2014;4(2):58-69

Significant participants with uncontrolled BP 
had a BMI of 28.8 ± 2.4 kg/m2, compared to 
24.8 ± 2.1 kg/m2 in participants with controlled 
BP (Mann-Whitney U Test Z-9.01 and p=0.000); 
participants with controlled BP smoked less 
(Chi-square: 31.3, df=5, p=0.008).

Participants with uncontrolled BP were less 
physically active than participants with con-
trolled BP. (Chi-square: 94.05, df=5, p=0.000). 
They were also characterized by lower educa-
tional status. (Chi-square: 131.39, df=5, 
p=0.000).

Participants with uncontrolled BP had low 
adherence and compliance to prescribed treat-
ment. (Chi-square: 5.47, df=1, p=0.01: Chi-
square: 12.11.39, df=3, p=0.007). Participants 
with uncontrolled BP had lack of awareness 
and knowledge of appropriate target blood 
pressure. (Chi-square: 32.28, df=7, p=0.0036). 
Participants with uncontrolled BP, experienced 

measurements, it was observed that, untreat-
ed or insufficiently treated dyslipidemia was 
recorded in 52% of all participants, whereas 
48% of participants, were treated (according to 
evidence and current guidelines). The differ-
ence was found not to be statistically signifi-
cant. (Chi-square: 0.22, p=0.63). (Table 4, 
Figure 2).

Lipid lowering medication was used by 61% of 
participants, whereas 39% of participants were 
untreated with Lipid lowering medications. The 
difference was found to be statistically signifi-
cant. (Chi-square=7.81, df-1, P<0.0052). Lipid 
lowering medications-Statins, were used by 
52.3% of participants, while a high percentage 
47.7% of participants, were not using it (Fibrates 
were used by 3% of participants and no medi-
cations 47.4% of participants). The difference 
was found not to be statistically significant. 
(Chi-square=0.33, df-1, P-0.567). High-intensity 
Statins and moderate-intensity Statins were 

Table 4. Blood Lipids (LDL-chol.) control among studied group 
(No-600)

Pearson Chi-square: 0.22, df=1, p=0.63
Lipids control

TotalControlled Lipids  
(LDL-chol. <2.6 mmol/dl)

Uncontrolled Lipids 
(LDL-chol >2.6 mmol/dl)

Count (No) 290 310 300
Percent (%) 48% 52% 100%
count-number of patient; percent (%)-percent of patient; p<0.05-Statistcal 
Significance.

Figure 2. Frequences of controlled and uncontrolled Lipids.

a specific side effects attributed 
to antihypertensive medication 
and uncontrolled glycaemia (Chi-
square: 7.13, df=1, p=0.0076: 
Mann-Withney U Test Z-7.28, 
p=0.000).

Fitting logistic regression models 
including all study participants 
without missing values (N= 
600), we found the following fac-
tors to be significantly associat-
ed with poor blood pressure con-
trol: age, gender, body mass 
index, low literacy rates, poor 
adherence and compliance to 
prescribed treatment, lack of 
awareness and knowledge of 
appropriate target blood pres-
sure, low physical activity, pres-
ence of arteriosclerotic disease, 
experience of a specific side 
effects attributed to antihyper-
tensive medication.

Frequency and medical treat-
ment of dyslipidemia

Of all participants (n=600), with 
complete data on: intake of lipid 
modifying medication, physi-
cian’s diagnosis and laboratory 
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used by 52.3% of participants, whereas Lipid 
lowering medications- Statins, were not used 
by 48% of participants.The difference was 
found not to be statistically significant (Chi-
square: 0.33, df=1, p=0.56). (Table 5, Figure 
3). Among participans with controlled BP, 
untreated or insufficiently treated dyslipidemia 
was recorded in 23% of participants, whereas 
77% of participants, were treated (according to 
evidence and current guidelines). The differ-
ence was found to be statistically significant. 
(Chi-square: 6.63, df=1, p=0.01). Among par-
ticipans with uncontrolled BP, untreated or 
insufficiently treated dyslipidemia was record-
ed in 67% of participants, whereas 33% of par-
ticipants, were treated (according to evidence 
and current guidelines). The difference was 
found to be statistically significant. (Chi-square: 
15.01, df=1, p=0.0001). High-intensity Statins 
and moderate-intensity Statins, were used by 
86% of participants with controlled BP and by 

in a cohort of hypertensive diabetics, while a 
high percentage 65.3% of patients have uncon-
trolled blood pressure, despite ongoing medi-
cal treatment. Also, untreated or insufficiently 
treated dyslipidemia in our study was recorded 
in 52% of all participants, while 48% of partici-
pants, and were treated (according to evidence 
and current guidelines). Treated but uncon-
trolled BP and dyslipidemia in hypertensive dia-
betics is a common problem. Numerous stud-
ies have revealed poor awareness and 
unsatisfactory treatment and control in many 
countries. As in other European settings, our 
findings indicate that the management of these 
pathologies is far from being optimal [23-28]. 
Recently, Berthold et al. [17], described that 
approximately 60% of T2D patients from the 
German T2DSD-registry DUTY had uncontrolled 
systolic blood pressure and about 50% had 
uncontrolled LDL cholesterol values. The 
German ESTHER Study, found that 78% of dia-

Table 5. Lipid lowering medications vs Not Lipid lowering 
medication among studied group (No-600)

Pearson Chi-square: 7.81, df=1, p=0.005
used Lipid lowering medications (No-600) Totals

Lipid lowering medication (No. 368)
Not Lipid lowering 

medication (No. 232)(high + moderate 
intensity Statins) Others med.

Count (No) 314 54 232 600
Percent (%) 52.3% 9% 38.6% 100%
count-number of patient; percent(%)-percent of patient; med-medications; 
p<0.05-Statistical Significance.

Figure 3. Lipid lowering medication used (0-nomedications, 1-inten- 
sive Statins used, 2-subintensive Statin sued, 3-Fibrate used).

32% of participants with uncon-
trolled BP. The difference was found 
to be statistically significant (Chi-
square: 24.81, df=1, p=0.000). 
(Tables 6, 7). Fitting logistic regres-
sion models including all study par-
ticipants without missing values 
(N=600), we found that dyslipidemia 
was negatively associated with BP 
control. Participants with uncon-
trolled lipids had significantly higher 
odds of failing to reach the blood 
pressure target (OR=0.035; 95% CI 
0.012-0.101). Also, participants with 
poor glycemic control had significant-
ly higher odds of failing to reach the 
BP target (OR=0.019; 95% CI 0.03-
0.119) (Table 8).

Discussion

Dyslipidemia and Hypertension are 
well-established risk factors for CVD, 
and the coexistence of both of these 
conditions has proved to have 
adverse outcomes [1-3]. However, 
new guidelines have been published 
to stress the importance of aggres-
sive treatment of blood pressure and 
dyslipidemia in diabetics [5-7]. Our 
study showed that, only a small per-
centage of 34.7% had controlled 
blood pressure under according to 
the evidence and current guidelines, 
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betes patients had hypertension diagnosed by 
a physician and only 12.8% of those who 
received anti-hypertensive pharmacotherapy 
achieved blood pressure levels below 
130/85mmHg, physician diagnosed dyslipid-
emia was reported in 42.5% of all patients [10]. 
A nationwide French survey, involving 410 dia-
betologists found that the target blood pres-
sure was attained by 29% of patients and 58% 
had uncontrolled LDL values. Control of blood 
pressure and LDL was not considered to be 
optimal [29]. The authors of a Canadian study 
concluded that T2D patients with cardiovascu-
lar co-morbidities are insufficiently treated with 
medication, perhaps because of the “glucocen-
tric view” of diabetes. They focused on anti-
platelet agents, statins and ACE inhibitors [30]. 
Godley et al. used insurance claims data of 977 
hypertensive T2D patients in the US. Only 
19.7% reached the stricter blood pressure goal 
of <130/85 mmHg and 52% had dyslipidemia 
[31]. A recently published US investigation by 
DeGuzman et al. including 926 high risk 
patients with diabetes and concomitant athero-
sclerotic CVD found that although the vast 
majority of patients were prescribed recom-
mended drug therapy and mean cholesterol 
and BP values were satisfactory, the percent-
age of patients actually treated to goals of cur-

rent guidelines was moderate. About 40% had 
controlled LDL, and about 60% reached a sys-
tolic BP of ≤130 mmHg [32]. Data from 9,167 
participants of the US NHANES (National Health 
and Nutrition Examination Survey) survey, 
showed that alongside an increasing preva-
lence of diabetes from 1999 to 2008 the fre-
quency of self reported use of lipid lowering 
medication increased significantly. Accordingly, 
the proportion of participants reaching the LDL 
cholesterol goal of <100 mg/dl also increased 
significantly from about 30% to about 50%. 
Although the use of antihypertensive prepara-
tions increased significantly from about 35% to 
about 60%, there was no change in the propor-
tion of participants achieving the BP goal of 
≤130/80 mmHg (about 50%). Moreover, only 
one in four people with diabetes attained both 
the LDL and BP targets simultaneously [33].

The results of our study proved that, there is a 
statistically significant influence of dyslipidemia 
on control of BP in a cohort of hypertensive dia-
betics. There could be a significant role of these 
lipid abnormalities in causing of hypertension. 
It has been proved that hypercholesterolemia 
induced endothelial injury results in superoxide 
anion production. The resultant excessive deg-
radation of nitric oxide which disrupts the endo-
thelium dependent vasodilatation affects the 
peripheral vascular resistance. As Type-2 DM is 
an insulin resistant and hyperinsulinemic state, 
insulin itself can impair endothelium depen-
dent vasodilatation [34]. Hypertension in turn 
can impair the glucose metabolism through 
various mechanisms. The exaggerated action 
of angiotensin II, inhibits insulin like growth fac-
tor-1 (IGF-1) signaling pathway which in turn 
hampers the vasodilator and glucose trans-
porting actions of IGF-1 and insulin. Inhibited 
IGF-1 and insulin can accentuate the vasocon-
striction by diminishing endothelial nitric oxide 
synthase activity, impaired nitric oxide metabo-

Table 6. Lipids control among participants with controlled BP (No. 208)
Lipids and Blood Pressure control 

Totals
Pearson Chi-square: 6.63, df=1, p=0.01 Pearson Chi-square: 15.01, df=1, p=0.0001

Controlled Lipids Uncontrolled Lipids
Gr. with controlled BP 
(No. 208)

Gr. with uncontrolled BP 
(No. 392)

Gr. with controlled BP 
(No. 208)

Gr. with uncontrolled BP 
(No. 392)

Count (No) 160 130 48 262 600
Percent (%) 77% 33% 23% 67% 100%
Gr.-group; count-number of patient; percent(%)-percent of patient. BP-Blood Pressure; p<0.05-Statistcal Significance.

Table 7. Used Lipid lowering medications-
Statins, among study group (No. 600)

Pearson Chi-square: 24.81, df=1, p=0.000.
Used Lipid lowering medications-Statins 

(No. 600)
Totals

Gr. with controlled 
BP (No. 208)

Gr. with uncontrolled 
BP (No. 392)

Count (No) 180 134 314/600
Percent (%) 86% 34% 52.3%
Gr.-group; count-number of patient; percent(%)-percent of 
patient. BP-Blood Pressure; p<0.05-Statistcal Signifi-
cance.
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lism as well as the sodium pump functioning. 
Dyslipidemia may also cause hypertension by 
increasing arterial stiffness [35]. Thus diabetes 
mellitus and hypertension act as vicious cycle 
and worsen each other.

If lipid disturbances provoke hypertension, it is 
logical that pharmacological treatment of dys-
lipidemia lowers blood pressure.

Statins are usually prescribed to treat dyslipid-
emia. In our study High-intensity Statins and 
moderate-intensity Statins, were used by 86% 
of participants with controlled BP and by 32% 
of participants with uncontrolled BP. They are 
regarded as safe, provide significant cardiovas-
cular benefits in different populations including 
the elderly and patients with diabetes [36]. 
There is some evidence to suggest that treating 
dyslipidemia has beneficial effects on blood 
pressure. Patients receiving concomitant anti-
hypertensive and statin therapy experienced a 
reduction in BP that could not be explained 
solely by the lipid-lowering effect of the statin or 
the effect of the antihypertensive medication. 
These results suggest that the use of statins in 
combination with antihypertensive drugs may 
improve BP control in patients, with uncon-
trolled hypertension and high serum cholester-
ol levels [37, 38].

In a study of patients taking an ACE inhibitor 
(enalapril or lisinopril), the value of systolic 
blood pressure was lowered by double, also the 
value of diastolic blood pressure was by 25% 
lower when a statin (either lovastatin or pravas-
tatin) was added to the regimen. The mean cho-
lesterol levels fell by 38% and these results 
could be attributed to a direct statin effect or to 
cholesterol lowering. Such differences in blood 

pressure between patients treated with lipid-
lowering therapies and those given a control 
intervention were not seen in HPS, ASCOT, 
ALLHAT or several other large clinical trials [39]. 
Whether blood pressure-lowering drugs have 
any effect on the circulating lipid levels has 
been the subject of intense debate for many 
years. However, there is limited data demon-
strating the effect of elevated blood pressure 
on lipid levels. Clearly, further large-scale trials 
are needed to examine the BP-lowering effects 
of the lipid-lowering therapy and to distinguish 
between the effects that can be directly attrib-
uted to reduced serum cholesterol, the pleio-
tropic effects of lipid-lowering agents or situa-
tions in which lipid-lowering medications 
potentiate the action of concomitant antihyper-
tensive agents. Over and above, insufficient 
blood pressure and lipid control are not exclu-
sively due to insufficient prescription of medi-
cation but to various factors related to the 
patient and the physician. Important aspects 
are insufficient awareness and motivation of 
the patient, reluctance to initiate lifestyle 
changes, poor compliance (e.g. because of for-
getfulness, tolerability problems due to adverse 
side effects, polypharmacy and dosing sched-
ule, co-payments) and failure to modify therapy, 
when it is indicated such as use of combination 
therapy if monotherapy proves to be inade-
quate [40, 41].

Study limitations

Several limitations of this study deserve men-
tioning. The study design was observational, so 
each patient was managed at the discretion of 
his or her physician. Study design limited the 
ability to make causal inferences of the associ-
ations between predictors’ variables and hyper-
tension control. Although the conflicting inter-

Table 8. Logistic Regression Model: Association of (Glic/Chol-Tot/LDL-chol, HDL-chol/Trig.) and con-
trolled BP

B S.E. Wald df Sig. Exp (B) 95% C.I. EXP (B)
Lower L Upper L.

1. Step 1(a) Glic -3.978 .942 17.814 1 .000 .019 .003 .119
Chole.Tot. -2.067 .782 6.981 1 .008 .127 .027 .586
Triglic. -7.421 1.572 22.284 1 .000 .001 .000 .013
Triglic. 48.058 7.436 41.773 1 .000 7E + 020

2. Step 1(a) LDL -3.357 .544 38.101 1 .000 .035 .012 .101
LDL -.009 .074 .014 1 .906 .991 .858 1.145
Constant 10.769 1.817 35.114 1 .000 47525.11

1. Variable(s) entered on step 1a: Glic, Cholesterol Total, Triglycerides. 2. Variable(s) entered on step 1: LDL-chol, HDL-chol.
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national treatment thresholds complicate 
comparison with previous studies, we believe 
that these limitations will not reduce the values 
of the basic conclusions of the study.

Clinical implications

These data provide further evidence of influ-
ence of dyslipidemia on the blood pressure 
control. Targeted interventions to improve man-
agement in such patients could make a sub-
stantial difference in stemming the epidemic of 
poorly controlled hypertension and dyslipid-
emia. This study provides a framework for iden-
tifying hypertensive patients who are at high 
risk of poor control, and many of the factors 
identified may be amenable to improvement. 
Thus, apart from medication and its design, to 
improve secondary prevention of cardiovascu-
lar disease in primary physician health care 
and especially in T2D patients, the following 
intervention programs should be emphasized: 
education sessions for practitioners, medical 
management guidelines, physician profiling of 
prescribing patterns, blood pressure and dys-
lipidemia monitoring kits for patients and 
patient education.

Conclusions

A significant influence of dyslipidemia on the 
control of blood pressure in patients with type 
2 Diabetes, was observed in our study. In a 
small country as Republic of Macedonia (with a 
population of around 2.000.000, especially the 
western region with approximately 1/2 of the 
overall population), this study highlights the 
considerable lack of awareness and insuffi-
cient management of the most important pre-
ventable and treatable cardiovascular risk fac-
tors (hypertension and dyslipidemia). These 
findings provide a possible explanation of the 
steadily high cardiovascular mortality rate 
despite the clinical and therapeutic progress 
and accessibility. For the majority of the 
patients with T2D, secondary prevention of car-
diovascular disease is not in line with recent 
recommendations. Though numerous guide-
lines on the topic have been published, the 
transfer of theoretical knowledge to practical 
application appears to be very difficult. The 
present findings indicate the urgent need for 
intensive efforts to reduce the gap in preven-
tion strategies and control of clinical cases 
according to explicit clinical guidelines. A tai-
lored approach to both, prevention and treat-

ment of hypertension and dyslipidemia, is 
required in this high-risk population. Besides 
current hospital-based prevention and pharma-
ceutical control measures, mass education 
campaigns, lifestyle interventions and more 
emphasis should be given to the role of family 
doctor as a primary-care health provider.
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