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INTRODUCTION

Diabetes epidemic grows worldwide, accounting for
382 million people around the world (8.3% of adults),
to have diabetes. It is estimated that by 2035, one adult
in 10 will have this metabolic disorder.™

The prevalence of diabetes in adults in Montenegro
is 10.1%."?I However, according to the estimation
of International Diabetes Federation this figure is
supposed to be even higher. Patients with type 2
diabetes mellitus (DM2) have a greatly increased risk
of cardiovascular events, suggesting the importance
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of attaining optimal glycemic control in reducing the
risk of cardiovascular disease (CVD) and all-cause
mortality.?!

Glycated hemoglobin (HbAlc) is well-established
marker for long-term glycemic control.! Not only
that HbAlc predicts the risk of diabetic complications
development™ but is also an independent risk factor
of CVD in both diabetic and nondiabetic population.?!

Diabetic dyslipidemia (e.g., characterized by high-plasma
level of triglycerides [TG] and low-density lipoprotein
cholesterol [LDL-c], but low level of high-density
lipoprotein cholesterol [HDL-c]) is tightly associated
with glycemic control.! A growing body of evidence
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suggests that dyslipidemia is secondary to insulin resistance
or factors closely related to insulin resistance, such as
adiposity. Increased free fatty acid flux secondary to insulin
resistance and increased proinflammatory adipokines and
cytokines from enlarged adipose tissue may be the
underlying determinants of this interrelationship.”*®

However, some studies hypothesize that dyslipidemia
could be important contributing factor to the pathogenesis
of DM2.P10

Although previous studies put emphasis on achieving
good glycemic control with antihyperglycemic therapy and
showed that HbAlc can be used as a valuable biomarker for
prognosticating serum lipid status in DM2 patients, '3 we
hypothesized that dyslipidemia can predict HbAlc level,
suggesting that screening of dyslipidemia and its better
control could be of great benefit in optimizing HbAlc.

Therefore, considering the high prevalence of DM2 in
Montenegro and regarding the need for better glycemic
control, we aimed to evaluate the influence of anthropometric
and lipid parameters on long-term glycemic control in this
population group.

MATERIALS AND METHODS

Study population

A total of 275 sedentary DM2 (mean + standard deviation [SD]
age 60.6 + 10.0 years) who volunteered to participate in
this cross-sectional study were enrolled. Diabetic patients
were consecutively recruited by the endocrinologist in the
Center of Laboratory Diagnostics of the Primary Health
Care Center in Podgorica, Montenegro, for their regular
checkup in a period from October 2012 to June 2013. All the
participants completed a self-administered questionnaire
including demographic characteristics, somatic illnesses,
and lifestyle habits [(e.g., information about diabetes
duration (years), physical activity (sedentary patients
were regarded with <90 min of weekly exercise), cigarette
smoking (all participants answered the question: “have
you smoked a cigarette in the last month?” participants
answering “yes” are classified as current smokers, and those
who answered “no” are classified as never smokers), alcohol
consumption (patients with ethanol consumption >20 g/day
were excluded from the study)].

Participants that were eligible for the study were: sedentary
patients with DM2, without acute inflammatory disease,
with no history or the presence of malignancy. Diabetes
cases were defined as self-reported diabetes, or with at least
two elevated plasma glucose levels (fasting glucose >7.0
mmol/L, arandom plasma glucose level of >11.1 mmol/L, or
aplasma glucose level 211.1 mmol/L 2 h after an oral glucose
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tolerance test), or HBAlc 26.5% on different occasions in
the absence of symptoms; or treatment with insulin or oral
antihyperglycemic agents.!

Participants that were excluded from the study were:
participants with DM1, estimated glomerular filtration
rate (eGFR) <15 mL/min/1.73 m?, patients with renal disease
other than diabetic nephropathy, with anemia, hepatic
dysfunction, with a recent (6 months) history of acute
myocardial infarction or stroke, pregnancy, with history of
alcohol abuse as well as participants who were unwilling
to enter the study.

All the participants provided written informed consent.
The study protocol was approved by the Ethical
Committee of Primary Health Care Center in Podgorica,
Montenegro (number 317/2) and the research was carried
out in compliance with the Declaration of Helsinki.

Anthropometric measurements

Anthropometric measurements: body height (cm), body
weight (kg), and waist circumference (WC) (cm) were
obtained, and body mass index (BMI) was calculated.!
Waist-to-height ratio (WHtR) was calculated as waist (cm)
divided by height (cm). Visceral adiposity index (VAI) was
calculated using the formula:

([WC/36.58 + (1.89 x BMI)] x (TG/0.81) x (1.52/HDL-c))
for females, and ([WC/39.68 + (1.88 x BMI)] x (TG/1.03)
x (1.31/HDL-c)) for males, !

Where WCis expressed in cm, BMI in kg/m? TG and HDL-c
in mmol/L.

Lipid accumulation product (LAP) was calculated by
the following equation: ([WC-58] x TG) for females,
and ([WC-65] x TG) for males,

Where WC is expressed in cm, and TG in mmol/L.

Biochemical analyses

Venous blood samples (10 mL) were obtained from each
participant. The blood samples were taken between
7-9 o’clock a.m., after 12-14 h an overnight fast. Samples
were left to clot for 30 min and then centrifuged at 3000 rpm
for 10 min.

Another aliquot was collecting as a whole blood in
K,EDTA for determination of HbAlc. Serum levels of
glucose, creatinine, total cholesterol (TC), LDL-c, HDL-c,
and TG were measured spectrophotometrically using
enzymatic procedures, while HbAlc was measured with
immunoturbidimetric assay (Roche Cobas 400, Mannheim,
Germany).
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Glomerular filtration rate was estimated using creatinine
in the Modification of Diet in Renal Disease Study
equation (eGFR..):

eGFR, ., (mL/min/1.73 m?) = 186 x (serum
creatinine [umol/L]/88.4) -1.154 x (age [years]) -
0.203 = 0.742 (if female).[™

Blood pressure was measured as described previously.!*

Statistical analysis

The distribution of variables was tested by
Kolmogorov-Smirnov test. Distributions of HDL-c, LAP and
VAI achieved normality after logarithmic transformation.
Distributions of age, body weight, body height, BMI, duration
of diabetes, TC, TG, glucose, creatinine, and eGFR . were
skewed even after logarithmic transformation.

Data with normal and log-normal distributions were
tested by the one-way ANOVA according to long-term
glycemic control. Differences between two HBAlc tertile
subgroups were analysed with Bonferroni post hoc test.
Data not-normally distributed were subjected to the
nonparametric Kruskal-Wallis and Mann-Whitney
tests, depended on number of compared groups. The
results were expressed as the arithmetic mean + SD for
normally distributed variables. Log-normally distributed
variables were expressed as the geometrical mean
and the 95% confidence interval (CI) for geometrical
mean.!"! Variables that were not normally distributed
after logarithmic transformation were presented as
median (interquartile range). Categorical variables were
tested with Chi-square test and presented as absolute
frequencies. Spearman’s correlation analysis was
conducted to determine relationships between long-term
glycemic control and anthropometric and lipid status
parameters. Data were given as coefficient correlation (p).
To estimate possible predictions of lipid parameters

and calculated indexes (LAP and VAI) with long-term
glycemic control (HBA1c), ordinal regression, analysis
was employed. HBAlc (dependent variable) was ranked
and divided by tertiles. The lipid status parameters (TC,
HDL-c, LDL-c, and TG) and calculated indexes (LAP and
VAI) were used as independent variables (covariates).
Categorical variables such as gender and smoking status
were set as factors. In ordinal logistic regression analysis
models which included independent variables showing
no multicollinearity, were used to predict the dependent
variable. For internal validation of the models and to
determine if our data approximate the true population
data, the bootstrap method with 10000 permutations
was used. Data are presented as the estimated odds
ratio (95% CI).

Statistical analyses were performed using PASW® Statistic
version 18 (Chicago, Illinois, USA). Two-tailed P <0.05 were
considered as statistically significant.

RESULTS

Table 1 shows general and anthropometric characteristics
of DM2 participants. There were no differences between
the groups with respect to demographic characteristics of
study participants between HBA1c tertile groups [Table 1].
Chi-square analysis demonstrated equal distribution of both
gender (males/females: 45/46; 43/52; 46/42; P = 0.540) and
smoking habits (smokers/nonsmokers: 20/71; 25/70; 23/66;
P =0.745) across tertile HBAlc groups.

As expected, significantly higher TC, LDL-c,
TG (5.75 [4.94-6.38]; 3.48 + 1.09; 2.02 [1.54-3.17]; P = 0.029,
P =0.018, and P = 0.001, respectively) were found in
the highest HBAIc tertile group, as compared with the
lowest (5.16 [4.40-5.70]; 3.06 + 0.92; 1.59 [1.14-2.04],
respectively) and intermediate HBAlc (5.32 [4.84-6.29];
3.30+0.97; 1.87 [1.74-2.11], respectively) tertile group.

Table 1: General and anthropometric characteristics of diabetic patients according to glycemic control

First HBA1c tertile Second HBA1c tertile Third HBA1c tertile P
(<6.26%) (6.27%-7.19%) (=7.20%)

n (male/female) 91 (45/46) 95 (43/52) 88 (46/42) 0.540
Age (years)* 61.00 (52.25-66.00) 61.00 (54.25-65.00) 62.00 (55.75-68.00) 0.525
Body weight (kg)* 85.00 (77.25-95.00) 85.00 (78.00-99.00) 87.72 (79.00-96.25) 0.535
Body height (cm)* 172.00 (165.00-178.00) 168.00 (165.25-178.00) 169.00 (165.75-179.00) 0.481
BMI (kg/m2)* 29.00 (27.10-31.91) 29.40 (27.22-33.45) 29.40 (27.24-32.30) 0.262
WC (cm) 104.80+£11.57 107.71£13.03 105.99+9.84 0.233
WHtR 0.61+0.07 0.63+0.08 0.62+0.07 0.124
SBP (mm Hg) 134.69£16.48 137.177£14.00 133.44+14.69 0.235
DBP (mm Hg) 78.30.23+10.64 80.63+9.73 87.83+15.10 0.311
Smoking habits, (smokers/nonsmokers) 20/71 25/70 23/66 0.745
Duration of diabetes (years) 3.00 (2.00-6.75) 3.00 (1.00-5.00) 4.00 (1.75-9.25) 0.192
Data are presented as arithmetic mean+SD and compared by one-way ANOVA. *Skewed distributed data are presented as median (interquartile range) and compared
by Kruskal-Wallis test. BMI = Body mass index; WC = Waist circumference; WHtR = Waist-to-height ratio; HbA1c = Glycated hemoglobin; SBP = Systolic blood pressure;
DBP = Diastolic blood pressure; SD = Standard deviation
3 Journal of Research in Medical Sciences | 2017 |
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In addition, significantly higher calculated indexes (VAI,
LAP) were found in the highest HBAlc tertile
group (3.23 [1.82-5.62] and 87.78 [76.10-98.91]; P < 0.001,
respectively), as compared with the lowest (2.30 [2.00-2.65]
and 67.06 [59.72-75.32], respectively) and intermediate
HBA1c (2.95[2.60-3.35] and 87.89 [77.98-99.07], respectively)
tertile group.

On the other hand, significantly lower HDL-c(1.07[1.00-1.14])
was found in the highest HBAlc tertile group (P = 0.015),
as compared with the lowest (1.20 [1.14-1.27]) and
intermediate (1.18 [1.12-1.25]) HBA1c tertile group [Table 2].

Bonferroni post hoc test showed significantly higher TC
and TG concentrations in the second (5.32 [4.84-6.29]
and 1.87 [1.74-2.11], respectively) and in the third
group (5.75 [4.94-6.38] and 2.02 (1.54-3.17), respectively]
than in the first one (5.16 [4.40-5.70] and 1.59 [1.14-2.04],
respectively; P for both = 0.025). LDL-c concentration was
significantly higher in the third (3.48 + 1.09) than in the
first tertile group (3.06 + 0.92, P = 0.015). On the contrary,
HDL-c concentration was significantly higher in the
first (1.20[1.14-1.27]) than in the third group (1.07 [1.00-1.14];
P = 0.022). Both indexes (VAI and LAP) were higher in
the second (2.95 [2.60-3.35]; 87.89 [77.98-99.07]) and
third (3.23 [1.82-5.62]; 87.78 [27.10-31.91]) than those in
the first group (2.30 [2.00-2.65]; 67.06 [59.72-75.32]; P for
both < 0.001, respectively).

Thereafter, we performed Spearman’s correlation analysis to
test the association between lipid parameters and calculated
indexes with long-term glycemic control, and showed
that TG, LAP, and VAI highly positively correlated with
HBAIc (p =0.271; p =0.260; p =0.272; P < 0.001 for all). In
addition, we found significant positive correlations between
TCand LDL-cwith HBATc (p=0.186; P= 0.002 and p=0.136;

P =0.024, respectively). Only, HDL-c highly negatively
correlated with HBA1c (p =-0.209; P <0.001) [Table 3].

In addition, ordinal logistic regression analysis was
performed to analyze predictive roles of lipid status
parameters and calculated indexes on long-term glycemic
control presented as HBAlc [Table 4].

The analysis showed that as TC (OR=1.46, 95% CI[1.18-1.81],
P=0.001), TG (OR =1.44, 95% CI [1.18-1.76], P <0.001), and
LDL-c (OR =1.42, 95% CI [1.11-1.83], P = 0.006), increased
by 1 mmol/L each, probabilities of higher HBAlc increased
by 46%, 44% and 42%, respectively. High TC and TG were
the independent predictors of higher HBA1c, when beside
them were included age and BMI as covariates in Model
1 ([OR=1.30,95% CI (1.02-1.66), P =0.032], [OR =1.34, 95%
CI (1.07-1.67), P = 0.010], respectively), but adjusted odds
were less than unadjusted (30% and 34%, respectively).

After testing model 2 for prediction of LDL-c,
estimated adjusted odds for higher HBAlc remained
significant (OR = 1.42, 95% CI [1.10-1.83], P = 0.006).

On the other hand, increase in HDL-c (OR = 0.47, 95%
CI [0.23-0.98], P = 0.043), by 1 mmol/L reduced the
probability of higher HBA1c by 53%. We also found low
HDL-c to be the independent predictor of higher HBAlc.
Adjusted odds given in Model 2, demonstrated that rise
in HDL-c by 1 mmol/L reduced the probability of higher
HBA1lc by even 56% (OR = 0.44, 95% CI [0.20-0.67],
P =0.039).

Furthermore, VAI which was calculated by WC, BMI,
TG, and HDL-c, also gave significant odds for higher
HBA1c (OR=1.16,95% CI[1.07-1.26], P=0.001). Rise in VAI
by 1 unit, increased probability of higher HBA1c by 16%.

Table 2: Biochemical parameters in diabetic patients according to glycemic control

First HBA1c tertile
(<6.26%)

Second HBA1c tertile

Third HBA1c tertile P

(6.27%-7.19%) (=7.20%)

TC (mmol/L)* 5.16 (4.40-5.70) 5.32 (4.84-6.29)° 5.75 (4.94-6.38)° 0.029
HDL-c (mmol/L)** 1.20 (1.14-1.27) 1.18 (1.12-1.25) 1.07 (1.00-1.14)° 0.015
LDL-c (mmol/L) 3.06+0.92 3.3040.97 3.48+1.09° 0.018
TG (mmol/L)* 159 (1.14-2.04) 1.87 (1.74-2.11) 2.02 (1.54-3.17)° 0.001
LAP** 67.06 (59.72-75.32) 87.89 (77.98-99.07)° 87.78 (76.10-98.91)° <0.001
VAI** 2.30 (2.00-2.65) 2.95 (2.60-3.35)° 3.23 (1.82-5.62)° <0.001
Glucose (mmol/L)* 6.20 (5.62-6.90) 7.20 (6.80-8.00)° 9.40 (8.50-12.42)> <0.001
Creatinine (umol/L)* 73.00 (63.25-85.00) 71.00 (58.00-83.50) 69.00 (56.75-86.25) 0.162
eGFR,,,, (ML/min/1.73 m) 84.59+21.63 92.18+25.52 90.42+25.54 0.091

Data are presented as arithmetic mean+SD and compared by one-way ANOVA. *Skewed distributed data are presented as median (interquartile range) and compared by
Kruskal-Wallis test, **Log-normal distributed data are presented as geometric mean (95% Cl) and compared by one-way ANOVA. 2Significantly different from the first group using
Mann-Whitney test P<0.05, bsignificantly different from the first group using post hoc Bonferroni test P<0.05, °significantly different from the second group using Mann—Whitney test
P<0.05. LAP index was calculated by the following equation: (WC-58] xTG) for females, and ([WC-65] x TG) for males. VAl was calculated by the following equations: ([WC/36.58
+(1.89xBMI)] x [TG/0.81] x [1.52/HDL-c]) for females, and ([WC/39.68 + (1.88xBMI)] x [TG/1.03] x [1.31/HDL-c]) formales. HbA1c = Glycated hemoglobin; TC = Total cholesterol;
HDL-c = High density lipoprotein cholesterol; LDL-c = Low density lipoprotein cholesterol; TG = Triglycerides; LAP = Lipid accumulation product; VAl = Visceral adiposity index;

eGFR, ., = Estimated glomerular filtration rate; OR = Odds ratio; Cl = Confidence interval; WC = Waist circumference; SD = Standard deviation
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Table 3: Associations between glycated hemoglobin
and clinical parameters using Spearman’s correlation

analysis

Variable p P
Age (years) 0.008 0.898
Diabetes duration (years) 0.041 0.499
BMI (kg/m?) 0.092 0.130
Body weight (kg) 0.056 0.353
Body height (cm) -0.036 0.550
WC (cm) 0.105 0.084
WHtR 0.108 0.073
VAI 0.272 <0.001
LAP 0.260 <0.001
TC (mmol/L) 0.186 0.002
HDL-¢c (mmol/L) -0.209 <0.001
LDL-¢c (mmol/L) 0.136 0.024
TG (mmol/L) 0.271 <0.001
Creatinine (umol/L) -0.056 0.356
eGFR, o, (ML/Min/1.73 m’) 0.088 0.146

Data age given as coefficients of correlation rho. BMI = Body mass index;

WC = Waist circumference; WHtR = Waist-to-height ratio; TC = Total cholesterol;
HDL-c = High density lipoprotein cholesterol; LDL-c = Low density lipoprotein
cholesterol; TG = Triglycerides; LAP = Lipid accumulation product; VAI = Visceral

adiposity index; eGFR| ., = Estimated glomerular filtration rate

Table 4: Estimated odds ratios after ordinal regression
analysis for glycemic control risk

Model 1
Unadjusted Adjusted
OR (95% Cl) P OR (95% CI) P
TC (mmol/L) 1.46 (1.18-1.81)  0.001 1.30 (1.02-1.66) 0.032
TG (mmol/L) 1.44 (1.18-1.76) <0.001 1.34 (1.07-1.67) 0.010
Model 2
Unadjusted Adjusted

OR (95% Cl) P OR (95% Cl) P
HDL-c (mmol/L) 0.47 (0.23-0.98) 0.043 0.44 (0.20-0.67) 0.039

LDL-c (mmol/L) 1.42 (1.11-1.83) 0.006 1.42 (1.10-1.83) 0.006

For internal validation of the models and to determine if our data approximate the true
population data, the bootstrap method with 10,000 permutations was used. Model 1
=Included TC, TG, age and BMI; Model 2 = Included HDL-c, LDL-c, age and BMI. TC
= Total cholesterol; HDL-c = High density lipoprotein cholesterol; LDL-c = Low density
lipoprotein cholesterol; TG = Triglycerides; OR = Odds ratio; Cl = Confidence interval;
BMI = Body mass index

Although VAl was correlated with all lipid parameters, we
were not able to include it in any model given in Table 4. On
the contrary, LAP, which was calculated by WC and TG,
had not a predictive influence on HBAlc (OR = 1.01, 95%
CI [1.00-1.01], P = 0.864) [data not presented in Table 4].

DISCUSSION

Previous studies have confirmed the importance of
attaining optimal glycemic control in reducing the risk
of CVD and all-cause mortality.”! A reduction in HbAlc
for only 1% reduces myocardial infarction by 14%, risk of
microvascular complications by 37%, and diabetes-related
deaths by 21%,!" emphasizing the need for achieving, and
maintaining of HBAlc goals <7% for many adults.

5 Journal of Research in Medical Sciences

Indeed, hyperglycemia is regarded to be a promoting factor
of increased LDL glycation and other pathology responsible
for atherosclerosis and CVD.['l

The finding of the current study reports also predictive role
of traditional lipid status parameters on long-term glycemic
control (presented as HBA1c) in DM2 patients.

In our study, we found significant increase in all examined
lipid parameters and calculated indexes (VAL LAP) across
HBAIlc tertile groups, with exception of HDL-c that
decreased along with increment in HBA1c tertiles [Table 2].
Moreover, HBAlc showed association with all lipid
parameters and calculated indexes [Table 3].

Correlation of HBA1c with TC and TG, but not with HDL-c
and LDL-c was shown by previous studies!®!”! whereas on
the contrary, Babikr et al.'!! reported association of HBA1lc
with HDL-c and LDL-c, but not with TC and TG.

However, we hypothesized that screening of dyslipidemia
and its better control could be of great benefit in optimizing
HbAlc, in addition to previous studies showing that HbAlc
can be used as a valuable biomarker for prognosticating
serum lipid status in diabetic patients.l*'"!3 Ordinal
regression analysis reported predictive roles of lipid status
parameters on long-term glycemic control presented as
HbAlc. Namely, the analysis showed that as TC, TG,
and LDL-c increased by 1 mmol/L each, probabilities
of higher HBAlc increased by 46%, 44%, and 42%,
respectively [Table 4].

Moreover, TC, TG, and LDL-c were the independent
predictors of higher HBAlc, even after adjustment for
confounding factors (30%, 34%, and 42%, respectively),
such as age and BMI, taking into account that adiposity
may be confounding factor for the relationship between
dyslipidemia and DM2.*' In line with our results, Gupta
et al.?!! showed that higher TG levels predict incident
DM2 independently of BMI. In the large study that
included more than 14,000 participants, they found that
increase in TG by 1 mmol/L increased the risk of DM2
by 12%.121

Contrary to our findings, prospective studies have shown
that LDL-c levels are not an independent risk factors for
DM2.2421 Surprisingly, a most recent findings support the
notion that high LDL-c levels, although regarded as an
established predictor of CVD,” may be associated with
low risk of DM2.*2 Namely, a recent cross-sectional
study® reported the prevalence of DM2 to be 50% lower
in patients with familiar hypercholesterolemia, compared
to unaffected relatives.
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In line with this, Andersson et al.**! conducted a study
comprised of participants not treated with hypolipemics,
and during a mean follow-up of 4.5 years, showed the
association between low LDL-c levels and increased risk
of incident DM2. Their results are in line with recent
randomized-controlled trials showing that lipid-lowering
treatment (e.g., statins) was associated with increased risk
of DM2.%!

Nevertheless, we reported high LDL-c to be the predictor
of higher HBAIc level, even after adjustment for age and
BML. This is contrary to previously reported investigations
that low LDL-c level might be associated with increased
DM2 risk both in those participants who used hypolipemic
medications and those who did not.[?**!

Riitti et al.?! also raised the question whether unfavorable
lipid profile contributes to manifestation and progression
of DM2. They showed that prolonged exposure to LDL-c
decreased insulin secretion and proliferation in human and
murine islet beta cells, whereas contrary to LDL-c, HDL-c
decreased beta-cell apoptosis.

We found lower HDL-c to be the independent predictor of
higher HBAlc. Namely, increase in HDL-c by 1 mmol/L,
reduced the probability of higher HBAlc by 53%, and after
adjustment for confounding factors by even 56% [Table 4].

Indeed, low levels of HDL-c were the independent
risk factors for poor glycemic control and DM2,[2122281
since HDL-c exerts a wide spectrum of favorable
actions, such as antioxidative, anti-inflammatory, and
antiapoptotic properties, thus protecting beta cells from
cholesterol-induced dysfunction, islet inflammation, and
stress-induced apoptosis.!!

In addition, recent genetic investigations reported that
lipid-related genetic loci may affect glycemic metabolism, !
suggesting potentially causal relationship between
genetically determined low HDL-c or high TG levels and
increased risk of DM2.12

Taken all these discrepant reports together when considering
the causalty between dyslipidemia and DM2, there is an
urgent need for carefully designing the clinical trials of the
lipid-modifying agents to improve insulin sensitivity and
reduce the risk of DM2, its complications, as well as CVD.

Of note, the underlying mechanisms potentially linking
lipid-modifying drugs with glycemic control are of
increasing interest, especially when novel lipid-lowering
agents are emerging®®! to achieve target lipid levels in
people with diabetes.
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The cross-sectional design and a small number of participants
are the limitations of the current study. However, our results
show the novel finding that unfavorable lipid profile could
predict HbAlc level in DM2 patients.

CONCLUSION

Early diagnosis of dyslipidemia, as well as its monitoring and
maintaining good lipids control can be used as a preventive
measure for the optimal long-term glycemic control. In
that sense, therapeutic implications of dyslipidemia, either
through lifestyle intervention or pharmacologically may be
of paramount importance.
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