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Comparison Of Lipid Profile Between Controlled And
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Abstract

Low-density lipoprotein cholesterol is considered as an independent risk factor for CAD. The risk for CAD is higher
in diabetic subjects than nondiabetic subjects. The control of glycaemic status with the reduction of CAD risk factors
is unknown in our population. We aimed to compare lipid profiles with special attention to low-density lipoprotein
cholesterol between uncontrolied and controlfed diabetic subjects to explore the association of glycaemic status
with CAD risk. Six hundred specimens obtained form confirmed diabetic subjects were analyzed. Glycosylated
hemoglobin level (HDbA;.) was measured by HPLC based method as a marker of glycaemic status and serum lotal
cholesterol, serum friacylglycerol and serum high-density lipoprotein cholesterol concentration were measured by
slandard methods. Serum low-density lipoprotein cholesteral was calculated by Friedewald's formula. Subjects
were grouped in to three calegories: controlled, moderately controlled and uncontrolled diabetes depending on
HbA1; results. Lipid profiles were compared in different diabetic, age and sex groups. Stafistically significant
difference was found in FPG (P<0.001), PPG (P<0.001), HbA 4. (P<0.001) among controlled, moderately controlled
and uncontrolfed diabetic subjects. No significant difference was observed in lipid profile parameters between
controlled and moderately controlled diabelic subjects. Except HDLC and TG other lipid profile parameters like TC
and LDLC in uncontrolled diabetic subjects were significantly higher than other diabetic groups (P< 0.01, P<0.001),
Total cholesterol and HDLC values showed significant difference among male and female subjects (P<0.05,
P<0.001). It is reaffimed that unconlrolled diabefic subjects have higher risk of cardiovascular diseases than
conirolied diabetic subjects and males are more prone to devalop CAD than females.
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Cholesterol; TG, Tnacyiglycerol, HDLC, High-Density Lipoprotein Cholesterol: LDLC, Low-Densily Lipoprotein |
Cholesterol; HPLC, High Performance Liquid Chromatography. |

Introduction

Low-density lipoprotein cholesterol is consideredas
an independent risk factor for CAD', The risk for
CAD is higher in diabetic subjects than nondiabetic
subjects2. Glycosylated hemoglobin (HbAg:) is
commonly used as a marker of glycaemic status.
HbAs. has been proposed as a dual marker for
glycaemic control and CAD risk factor3, The clinical
importance of glyceamic control in type 2 diabetic
patients is well established in the United Kingdom
Prospective Diabetes Study (UKPDS)4. The
American. Diabetes Association (ADA) estimates that
the risk of diabetes-related mortality increases 25%
for each 1% increase in HbA+5. It has also been
estimated that each percentage point increase in

HbAy. correspond to a 35% increase in the risk of
microvascular complications and an 18% increase in
the risk of myocardial infarction (fatal plus non-
fatal)5. So the reduction or control of blood glucose
level may lower the lipid risk factor for cardiovascular
diseases. We aimed to compare lipid profiles with
special attention to low-density lipoprotein
cholesterol between uncontrolled (HbA;:>9%),
moderately controlled (7.0% < HbA;.< 9.0%) and
controlled (HbAj. « 7.0%)6 diabetic subjects to
explore the association of glycaemic status with
CHD risk factors.
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Methods

Six hundred specimens obtained form confirmed
diabetic subjects during June 2009 to August 2009
were analyzed. Total study subjects were grouped in
to. three categories i.e., controlled, moderately
controlled and uncontrolled diabetes depending on
HbA4. wvalues (described earlier). Total study
subjects were also grouped in to male and female
categories. According to age, subjecls were grouped
in to three age groups (up to 40 years, from 41 to 60
years and above 61 years). Fasting and post-
prandial plasma glucose levels were measured by
GOD-PAP method in Dimension RxL max auto-
analyzer (Siemens Healthcare Diagnostics Ltd.).
Glycosylated hemoglobin level (HbAj:) was
measured by HPLC based method (D-10 TM,
Hemoglobin Testing System, Bio-Rad Laboratories,
Ing., Hercules, CA, 94547, USA) as a marker of
glycaemic status and serum total cholesterol, serum
triaclyglycerol and serum high-density lipoprotein
cholesterol concentration were measured by
Dimension RxL max auto-analyzer (Siemens
Healthcare Diagnostics Ltd., Sir William Siemens
Sq., Frimley, Camberly, UK GU16 8QD.) Serum low-
density lipoprotein cholesterol was calculated by
Friedewald's formula?- Results are expressed as
meantSD and compared by unpaired t test
Statistical analysis was performed by STATISTICA 6
and GraphPad Prism 5. Lipid profiles were
compared by unpaired t test in different diabetic
groups. Lipid profiles were also compared between
male and female groups; and also compared in
three different age groups.

Results

The Mean age of the total study subjecls was
49.92411.7 years. The meantSD of HbA4 level was
9.37+2.64 %, serum total cholesterol was
186.46442.06 mg/dL, serum high-density lipoprotein
cholesterol was.36.85¢8.02 mg/dL, serum
triacylglycerol was 191.31£123.57 mg/dL and
calculated serum low-density lipoprotein cholesterol
was 112.82+35.78 mg/dL in the total study subjects.
21% of the study population were within the
controlled diabetic group (HbA4¢ = 7.0 %), 30% were
moderately controlled diabetic group (HbA4.: 7.1 -
9.0%) and 49% were uncontrolled diabetic group
(HbA4e > 9.0%). Of the total study subjects 301 were
male and 299 were female. 25% of the study
subjects were within the age group of < 40 years,
58% were in the age group of 41 - 60 years and
17% were above 61 years age group. Comparison
of plasma glucose and lipid parameters in different
HbA groups is shown in table 1. It is evident from

table | that fasting plasma glucose and post-prandial
plasma glucose levels differ significasntly among
different HbA4; groups. erum total cholestercl did
not differ ignificantly in the moderately controlled
diabetic group compared to controlled diabetic group
but the difference between moderately controlled
diabetic group and uncontrolled diabetic group and
also between uncontrolled and controlled diabetic
groups were statistically significant (table 1). Serum
triacylglycerol level differs significantly between
uncontrolled and controlled diabetic groups but the
difference was not significant between controlled
and moderately controlled diabetic groups and not
between moderately controlled and uncontrolled
diabetic groups (table 1). There is no significant
difference of serum high-density lipoprotein
cholesterol level among three diabetic groups. The
difference of the serum low-density lipoprotein
cholesterol between moderately controlled and
controlled diabetic groups is not significant but LDLC
level in the uncontrolled diabetic group is
significantly different from controlled and moderately
controlled diabetic groups. HbA1c, fasting plasma
glucose, post-prandial lasma glucose, serum TG
and LDLC level did not differ significantly between
male and female diabetic groups but serum total
cholesterol and serum HDLC level was significantly
higher in femiale than male diabetic groups (table I1).
HbA, fasting plasma glucose, post-prandial plasma
glucose, serum TC and HDLC level did not differ
significantly among three different age groups but
serum TG was significantly lower in the age group of
>61 yrs than other two groups and serum LDLC
level was significantly higher in the age group of 41 -
60 yrs than other two age groups (table ).
Distribution of serum low-density lipoprotein
cholesterol in to four different LDLC ranges showed
that the controlled diabetic group has the maximum
subjects with optimal level of LDLC (up to 100
mg/dL) and least number of subjects has LDLC level
above 130 mg/dL (17%) than moderately and
uncontrolled diabetic subjects (table V). In
moderately and uncontrolled percentages of diabetic
patients having LOLC above 130 mg/dL are higher
than controlled diabetic subjects (26% and 38%
respectively) (table V).
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Table -

Comparison ol plasma glucose and lpid parameters in different HbAg.
groups.

Group | Group Il Group Il
FPG
{mmoliL) 5.50711.248 755411 040 11,4814 207
PPG
{mmokL) B.63942 543 10,3243 143 165345 467
HbAic
%) 6.251:0.579 7.98040 588 11.6121.88"
TC
{mgidL} 17433361 1B2. 2442 158 194 484365 =
TG
[mgldL) 160.3200,04 190,72127,8N5 201,32132.0M8."
HOLE
[megidL) 37122833 36,057,654 367248, 14N
LOLE
[mgidL) 104.7230.76 108, 8235 1175 1189237 2a™
Geoup |, d: Growp I, troBed and Group 11,

uncantrobod diabetic subpects: NS, not significant; *, P<0U0S; **,
P<0.01; ===, P<0.001.
" Table -1

Cmrpaﬂsunnlmu,plasmgumuardﬁ:ldmm
beftween male and female,

Tabile 4V

Distributions of LOLC in controlled, moderately controlled and uncontrolled
diabelic subjects in different LDLC level.

LDLC up to100 101-130 131- 150 >150
range mgldL mgldL mgldL mg/dL
Group | 9% 4% % &%
Group Il 43% 3% 14% 12%
Group Il % 27% 1% 21%

Group |, conlrolled diabatic subjects, Group |l, moderately controlled
diabetic subjects and Group i, uncontrolied diabetic subjects,

Discussion

Except TC and HDLC; there was no significant
difference of mean TG and LDLC level between
male and female diabetic. Groups. Male diabetic
subjects have lower level of TC and HDLC than their
female counterparts. As the differences of mean
HDLC was highly significant than that of total
cholesterol, females are more cardiovascular
disease protective than male. This finding is
consistent with results of other research work carried

Male Female out in our country® as well as in different parts of the
FPG (mmoliL) 8.88743.851 8.35744.125NS world. The influence of age on lipid parameters was
PPG (mmoliL) 13.4845.612 13.0845.209M8 not significant except TG and LDLC, but comparison
HBA, (%) 9.35142 BAB 9.38742 GAINS of "Piﬂ parameters showed that TG level was
TC (mg/dL) 182 5442.16 190, 4441, 65 slgnlﬁc&nﬂy lower in the age above 61 years than
G (mghdL) 100.14141.7 183.5+101.796 other age groups and LDLC level was significantly
HOLC (mgldL) M AST 30.3148,14% higher in the age group of 41 - 60 years than other
LDLE (mgidL) 110.5236.44 1152435, 00NS ag::!lgmr:?s- So “'_'I_'; mlddlel age group mat"!" be;l 'B:s
pmsere — cardioprotective. The result is consistent with the
b i i A finding of other work8, High LDLC level was also
Tabsle-ll obtained in moderately controlled and uncontrolied
Comparison of plasma glucose and lipid parameters in different age  diabetic subjects than controlled diabetic subjects.
Ty The distribution of LDLC in different LDLC range
Agelyrs) Up to 40 41-60 60 also showed the higher risk of uncontrolled and
iy moderately controlled diabetic subjects than
controlled diabetic subjects. Significant positive
LT] & Vi T i correlation was observed between HbA4. with TC
(r = 0.205, P = 0.0000004) and LDLC (r=0.193,
:{T’ e Lo R P=0.000002) in our study but with triacylglycerol was
: weak (r = 0.0825, P = 0.043). LDL hyperlipopro-
(%) NIRRT, APMR0,. AN teinemia (LDLC>100 mg/dL) was 60 % and HDL
e dyslipidemia (HDLC<35 mg/dL) was 46% of the total
e S study subjects which is some what lower than that
e obtained in a study carried out in India® but the
Py - BEMMEET T TUSSSIZLATE  181340S3T overall risk of CAD is alarming in our population. It is
HOLC evident from the above findings that uncontrolled
(mg/dl)  366047.623  36.714B.045NS  37.68:8 51THSNS diabetic subjects have higher risk of CAD than
LoLe controlled and moderately controlled diabetic
(mgldL) 108£33.56 114.8235.26" 1 13:40.08N3.NS subjects.

NS, not significant,”, P<0,05,*, P<0.01
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Conclusion

Uncontrolled diabetic subjects have higher risk of
cardiovascular diseases than controlled diabetic
subjects, so the control of hyperglycemia may lower
the CAD risk.
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