Lipid profile in type ¥ diabetic patients in Mosul
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Abstract
Objectives: (a)To examine the effects of diabetes and its duration on lipid profile. (b)To
determine the prevalence of dyslipidaemia on lipid profile.

Design: Case-control study.
Setting: The study was conducted in Al-Zahrawi private Hospital in Mosul from
January to December Y+« £,
Participants: Three hundred and fifty six type Y diabetic patients who attended
outpatient department and YA ¢ apparently healthy controls.
Main outcome measures: Plasma glucose and serum lipid profile in type Y diabetic
patients were compared with controls. The collected data were analyzed by chi-square,
Z, one-way ANOVA and Duncan tests.
Results: Serum total cholesterol (TC), low density lipoprotein cholesterol (LDL-C),
very low density lipoprotein cholesterol (VLDL-C) and serum triglycerides (TG) were
increased significantly (P<+.:+)); however, high density lipoprotein cholesterol (HDL-
C) was decreased significantly (P<-+.:+)) in diabetic patients as compared with
controls. No significant difference was noticed between males and females for lipid
profile. The lipid profile was increased with advancement of disease. There was a
significant difference between patients in fasting plasma glucose and fasting serum lipid
concentrations according to advancement of disease in duration. The prevalence of
hypercholesterolaemia, hypertriglyceridaemia, hyper LDL cholesterolaemia and low
HDL cholestrolaemia among the studied patients according to the recommendation of
British Hyperlipidaemia Association (Y9%A) was 13.1%, Y1.Y%, 1A A% and 1¢%
respectively. Duration of disease was associated with higher incidence of dyslipidaemia.
Conclusion: Diabetes mellitus is associated with lipid abnormalities. Periodic check up
of lipid profile is recommended for diabetic patients. There is positive relationship
between duration of diabetes and lipid profile.
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Introduction
everal risk factors for coronary
S heart disease (CHD) have been
reported including diabetes mellitus,
obesity, hypertension and dyslipi-
daemia'"". Diabetes mellitus is reg-
arded as a major independent risk factor
responsible for hyperlipidaemia and
CHD development'™"). Furthermore, dy-
slipidaemia has been shown to be the
main contributor to the increased
incidence of coronary events and death
among diabetic subjects(a). Accordingly,
management of type Y diabetes is
essential by the control of hyper-
glycaemia and dyslipidaemia(v). In add-
ition to that, much attention is focused
to improve disordered lipoprotein
metabolism, the changes observed were
not only an elevated serum
concentration of total cholesterol (TC)
and triglycerides (TG) but also on
altered composition and protein
moieties of 1ip0pr0teins(1’ ",

This study was done to examine the
effects of diabetes and its duration on
lipid profile. In addition, to determine
the prevalence of dyslipidaemia in type
Y diabetic patients in Mosul.

Subjects and Methods
The study ran from January to
December Y:+£. It was performed on
patients diagnosed as diabetic and their
fasting glucose was not less than V.:
mmol/L"”. Patients with any other

ol

diseases except type Y diabetes were
excluded from this study. Three
hundred and fifty six diabetic patients
were included in this study attending
Al-Zahrawi Private Hospital outpatient
department. Patients (YA¢ males, VY
females) aged YV-Y@ years (mean + SD,
oY.e + 1.¢). All patients were under
treatment of sulfonylureas tablets in
addition to diet restriction.  Those
patients were divided into three groups
according to the duration of diabetes.
Group [ having diabetes for <° years
(Ve males, Y¢ females), group II having
diabetes from 1-)+ years (11 males, 1¢
females), group III having diabetes >) +
years (¢Y males, Y¢ females). The
control group included YA¢ apparently
healthy subjects (YAY males, Y+Y
females) aged YA-VY years (mean + SD,
(A £ 10),
Blood sample () + ml) was taken from
each subjects after an overnight fasting
and divided into two aliquots. The first
aliquot was transferred into fluoride-
oxalate tube for plasma glucose
measurement and the other aliquot was
transferred into plain tube for serum
lipid profile. Determination of serum
total cholesterol (TC), triglycerides
(TG) and high density lipoprotein
cholesterol (HDL-C) was performed by
using enzymatic method™. Low density
lipoprotein cholesterol (LDL-C) was
determined using Friedewald formula



for those with triglycerides <¢.°

mmol/L" V.

LDL-cholesterol (mmol/l)= Total cholesterol- HDL-cholesterol —triglycerides x +.£¢°

VLDL-cholesterol was calculated from the formula:

Classification of hyperlipidaemia and
dyslipidaemia was based on the
recommendation  of  the  British
Hyperlipidaemia Association (Y33A)(""
using thresholds of triglycerides >YA+
mg/dl (Y.¢ mmol/L), total cholesterol
>Y4¢ mg/dl (°.+ mmol/L), LDL-C >
Y1 mg/dl (Y.+ mmol/L), HDL-C <¢te
mg/dl (). mmol/L), total cholesterol:
HDL-C > ©°.., LDL-C:HDL-C >Y.°,
and triglycerides: HDL-C >Y... A
subject was considered dyslipidaemic
when one of the above criteria was
fulfilled" . Data was represented as
mean + SD. Unpaired Z test was used to
determine the difference between the
means. Analysis of variance (ANOVA)
and Duncan tests were used to compare
the biochemical changes among the
groups and within the groups. Chi-
square test used for comparison of
percentage. P-value at <+.*° was
considered as significant.

Results
Table ) showing that plasma glucose in
the diabetic patients was significantly
higher than in the control group
(P<eve)). Furthermore,  total
cholesterol, LDL-C, VLDL-C and TG
were highly significant than those
measurements in the control group
(P<+.++)), at the same time HDL-C
was significantly lower than that in the
control group (P<+.++)) . In addition,
there was no significant difference
between males and females for plasma
glucose and lipid profile (data is not

shown).
According to the duration of diabetes
an upward trend was observed in the
mean plasma glucose and all serum
levels of TC, LDL-C, VLDL-C and TG

VLDL-C (mmol/l) = Triglycerides x +.¢0"),

with advancement of the disease
(P<+.++Y) while there was a decline in
HDL-C with advancement of the
disease i.e. lower in group III than in
group I and II. According to the
duration of diabetes on plasma glucose
and lipid profile a significant decrease
was present within groups (P<:.+°) (I,
IT and III) in the levels of fasting plasma
glucose, TC and LDL-C, also there was
significant increase between groups I
and II, and groups I and III in the levels
of VLDL-C and TG while there was a
significant decrease between the same
groups in the levels of HDL-C (Table
Y).

A subject was considered dyslipi-
daemic when the criteria of cutoff
value was fulfilled according to the
recommendation of British hyper-
lipidaemia  Association  (Recomm-
endation of Coronary Prevention )43A),
The prevalence of hypercholester-
olaemia, hypertriglyceridaemia, hyper
LDL cholesterolaemia and low HDL
cholesterolaemia among the type Y
diabetes was 19.7%, Y1.Y%, 1A A% and
1£9% respectively. An abnormal ratio of
certain lipoprotein components was also
noticed in the studied patients as such
ratio has been recommended to use for
assessment by British Hyperlipidaemia
Association () 44A). However, ©Y.A% of
patients had TC: HDL-C >°.+, V1.A%
had LDL-C: HDL-C > Y. and V%
had TG/HDL-C > Y.+ (Table Y).

Comparison of percentage in the male
and female groups using chi-square
revealed statistically significant
difference only in the LDL-C: HDL-C
ratio (P<+.+9).



Table (Y): Plasma glucose and serum levels of lipid profile in the control subjects and
diabetic patients represented as mean # SD.

Parameters mmol/L Control subjects (n=YA%) Diabetic patients (n=Y°71) P-value
Glucose VY 4« VY Yo ALY o) p<t.te
\
Total cholesterol €9+ v AA oNE 4+ WY p<t.te
\
HDL-C \_\1i~.\‘0 \_~i~_Y~ p<~_..
\
LDL-C Y91+ AN IERD prte
\
VLDL-C Yo \VY 8V 4+ Yo p<t.ee
\
Triglycerides YU 40 AE YAV £V YY p<t.te
)

Table (¥): Plasma glucose and serum lipid profile in diabetic patients according to the
duration of disease represented as mean #SD.

Group [ Group II Group IIT
Parameters <© years 1-) ¢ years >V + years ANOVA
mmol/L
n=)£%) m="Y") n=YY)
Glucose Ao+ .44 Y AY £ VY YEYY LY oY p<rt.er)
a b c F=°VY.¢
Total cholesterol O T4+ v AY LA b LAKERRE p<t.r o)
a b c F=Y1.¢
HDL-C Y Y 4 oYY IRLETOAE AR p=+.1
a b b F=¢.«
LDL-C | Y. +A4 AV ¥ Yis. A IR p<t.r)
a b c F=YY..
VLDL-C | .« Yo+.14 AL ETE LYY p<t.e)
a b b F=1.+
Triglycerides Y Ao+ 90 Y.YY+) ge AR p=+.YV
a b b F=1.+

Different letters horizontally mean a significant difference at p<*.:® level according to

Duncan test.

Table (¥): Prevalence of dyslipidaemia in the diabetic patients according to the
recommendation of the British Hyperlipidaemia Association. Results are
expressed as number (%) of patients with gender prevalence.

TG TC LDL-C HDL-C TC:HDL- LDL-C:HDL-CITG: HDL-C
>V ¢ >0 >V, <\)e C
Sex = >Y.o >y
mmol/L mmol/L mmol/L >0 =
No. % |No.| % |No.| % No. % |No.| % No. % |No.| %
Maleg oA [ Y1 Y[ YY YO V[ YY|Y¥YF V| VYo [FY ¥|aT|Y14a] VY |[YYeo|YY| VA
o .
Femaled VY [Yaa[ Y [veol vy [vory[ vy [ryv[at|y1ia] v¢. [rav|ve|ae
Y )
Both YYA YUY YE TN YE|TAALYYA] T¢ [ Y9 [oY Al YVY VI AT [IVY
A o Y
P-value NS NS NS NS NS Y (S) NS

Discussion



In the present study (TC) was increased
significantly in diabetic patients. This
result was consistent with other
studies""'”.  Abate et al. (1 44°) found
that TC and LDL-C were increased in
diabetes especially with advanced
age(x). The major cause of increased
atherogenic risk is hypercholestero-
laemia, and both genetic disorders and
diets enriched in saturated fat and
cholesterol contributes to the elevated
lipid levels characteristics of patients
with premature CHD. There is now

High serum LDL-C was noted to be
significantly increased with duration of
the disease. This is in agreement with
the findings of other studies” " .
The fact that diabetes causes an increase
in serum concentration of small, dense
LDL molecules’ " ™, which easily
undergo  oxidation and  speedup
progression of atheromatous plaque'”.

Serum triglycerides (TG) and VLDL-
C are increased in diabetic patients
which is obvious in the present study,
and their levels were significantly
increased with the duration of disease,
which are consistent with other
studies'"™ ”), while are inconsistent with
other studies' " ™. This variation could
be due to difference in geographical,
cultural™ economical, social
conditions"", dietary habits and genetic
makeup' . Moderately elevated levels
of triglycerides are often associated
with metabolic syndrome or syndrome
X", Furthermore, the  poorly
controlled situation offers abundant
substrates, including glucose, fatty acids

. . (\"\) . . .
and triglycerides' . High triglycerides
and low HDL-C are reported as
important and independent risk factors
for CHD"".

There is a close relationship between
triglycerides and small, dense LDL
particles”) which are thought to be
more atherogenic than native LDL-C™.
Triglycerides are also associated with
increased levels of plasminogen
activator inhibitor—) which is also

universal acceptance of cholesterol —
diet CHD hypothesis' .

It is well known fact that low HDL-C
is common in type Y diabetes and may
be a strong risk factor for CHD"" 'Y,
Which is consistent with the present
study results that low HDL-C is evident
compared with the control group.
Framingham study suggested that TC:
HDL-C ratio is a useful summary of the
joint contribution of TC and HDL-C to
CHD"",

widely considered to be cardiovascular
risk factor".
In the present study the prevalence of
hypercholesterolaemia,  hypertriglyce-
ridaemia, hyper LDL-cholesterolaemia
and low HDL cholesterolaemia among
type Y diabetes according to the
recommendation of British Hyper-
lipidaemia Association (Y23A),") was
T4 YUY% TAAY%  and  VE%
respectively. These results are consisted
with several other studies " "". Data
from National Health And Nutrition
Examination Survey (NHANES) study
indicate that Y+% of diabetic patients
have high or Dborderline high
cholesterol™.  Never the less, the
prevalence of hyper-triglyceridaemia in
the present study falls in the range of
Y.-1.% as reported in other study" .
The prevalence of low HDL-C levels in
the present work was consistent with
other studies’ " ™. The possible
explanation of dyslipidaemia which is
double than normal in type Y diabetes is
due to the fact that fat cells release large
amount of free fatty acids to the
circulation, which are taken up by the
liver, then lipoprotein synthesis is
enhanced followed by assembly and
secretion of increased amount of
VLDL-C"?.
In conclusion based on these findings
subject with lipid abnormalities and
higher plasma glucose should be early
detected and carefully managed to
prevent CHD because diabetes is
usually regarded as major risk for CHD



and all diabetics should be educated
about dyslipidaemia and their serum
lipid levels should be checked regularly.
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