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Non High Density Lipoproteins (Non-HDL-C) and the degree of glycemic
control of type 2 diabetes mellitus
Ahmed Aubed Sherhan1, Abdulhusen Omran2, Nabel Mallek3
ABSTRACT
Objective: To evaluate the level of non high density lipoprotein among dyslipedemic type 2 diabetic patients and its
correlation to the degree of glycemic control according to HbA1c.
Patients and methods: The study was conducted prospectively on 113 patients with type 2 diabetes mellitus. 62
(54.9%) patients were females and 51(45.1%) patients were males. Their ages ranged from 34 to 67 with a mean age
50.37±8.76 years. All consulted endocrine and diabetic center in Al-Mawani General Hospital in Basrah Southern
Iraq during the period from April 2010 to February 2012. Fasting blood was taken for each patient and send for
sugar, lipid profile and HbA1c. Height, weight were taken to calculate body mass index (BMI). Non-HDL-C were
calculated by subtracting HDL-C from total cholesterol.
Result: The level of non-HDL-C was significantly elevated in patients with poorly controlled type 2 DM (P-value
<0.01) in spite of absent of increments of their HDL-C levels that shows a mean value of (43.19±12.68) in patients
with poorly controlled as compaired to fairly controlled diabetes (40.25±14.18).
Conclusions: Non-high density lipoprotein level can be calculated easily from total cholesterol and high density
lipoproteins, it provides an index of atherogenic lipid other than low density lipoprotein and its level below 130 mg\dl
directly correlated with the glycemic control as measured by HbA1c.

.اﻟﻨﻮع اﻟﺜﺎﻧﻲ
ِ اﻟﺪﻫﻮن اﻟﻐﻴﺮ ﻛﺜﺎﻓﺔ ﻋﺎﻟﻴﺔ ودرﺟﺔ اﻟﺴﻴﻄﺮةِ ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﺴﻜﺮي ﻋﻨﺪ ﻣﺮﺿﻰ داء اﻟﺴﻜّﺮي ِﻣ ْﻦ
٣

ﻧﺒﻴﻞ ﻣﺎﻟﻚ.د. م،٢ ﻋﺒﺪ اﻟﺤﺴﻴﻦ ﻋﻤﺮان.د.م. ا،١أﺣﻤﺪ ﻋﺒﻴﺪ ﺷﺮﻫﺎن.د.م
اﻟﻌﺮاق/ﺟﺎﻣﻌﺔ اﻟﺒﺼﺮة/ﻛﻠﻴﺔ اﻟﻄﺐ/ﻓﺮع اﻟﻄﺐ٢١،

ﻧﻮع ﻣﺮﻳﻀﻲ اﻟﺴﻜﺮي وواﻋﺘﻼل اﻟﺒﺮوﺗﻴﻨﺎت اﻟﺸﺤﻤﻴﻪ ﻋﻨﺪ اﻟﻤﺮﺿﻰ ﻣﻦ اﻟﻨﻮع اﻟﺜﺎﻧﻲ
ِ اﻟﻬﺪف؛ ﻟﺘَﻘﻴﻴﻢ ﻣﺴﺘﻮى اﻟﺒﺮوﺗﻴﻦ أﻟﺸﺤﻤﻲ اﻟﻐﻴﺮ اﻟﻌﺎﻟﻲ اﻟﻜﺜﺎﻓﺔِ ِ ﺑﻴﻦ
.HbA 1 c وارﺗﺒﺎﻃﻪ إﻟﻰ درﺟ ِﺔ اﻟﺴﻴﻄﺮةِ ﻋﻠﻰ اﻟﺴﻜﺮي ﻃﺒﻘﺎً ل
( ﻣﺮﺿﻰ ﻛَﺎﻧﻮا%٤٥.١) ٥١( ﻣﺮﺿﻰ ﻛَﺎﻧﻮا إﻧﺎث و%٥٤.٩)٦٢ .ﺑﻨﻮع داء اﻟﺴ ّﻜﺮي
ِ ﻣﺮﻳﺾ
ِ
١١٣ أﺟﺮت ﻣﺴﺘﻘﺒﻠﻴﺎً ﻓﻲ
ْ
 اﻟﺪراﺳﺔ:اﻟﻤﺮﺿﻰ واﻟﻄﺮق
ﻓﻲ ﻣﺴﺘﺸﻔﻰ

ﺴﻜّﺮي
ُ  ُﻛ ّﻞ اﻟﻤﺮﺿﻰ راﺟﻌﻮا اﻟﻤﺮﻛﺰ اﻹﻓﺮازي واﻟ. َﺳﻨَﻮات٨.٧٦±٥٠.٣٧  ﻣَﻊ ﻣﺘﻮﺳﻂ ﻋُﻤﺮ٦٧  إﻟﻰ٣٤ َﺮاوﺣﺖ ِﻣ ْﻦ
ْ
 أﻋﻤﺎرﻫﻢ ﺗ.ذﻛﻮَر

 أﺧﺬت ﻋﻴﻨﺔ دم ﻓﻲ ﺣﺎﻟﺔ ﺻﻮم ﻟﻤﺪة ﺛﻤﺎﻧﻲ.٢٠١٢ ﺷﺒﺎط
ِ / إﻟﻰ ﻓﺒﺮاﻳﺮ٢٠١٠ ﻧﻴﺴﺎ ِن/اﻟﻤﻮاﻧﻲ اﻟﻌﺎم ﻓﻲ اﻟﺒﺼﺮة ﺟﻨﻮب اﻟﻌﺮاق أﺛﻨﺎء اﻟﻔﺘﺮةِ ِﻣ ْﻦ أﺑﺮﻳﻞ
ﺗﻢ. دﻟﻴﻞ ﻛﺘﻠ ِﺔ اﻟﺠﺴﻢ
ِ ﻟﺤﺴﺎب
ِ ُﺧ َﺬ
ِ  واﻟﻮزن أ، اﻟﻄﻮل.HbA 1 c ﺑﺮوﺗﻴﻨﺎت اﻟﺸﺤﻤﻴﻪ و، ﺳﺎﻋﺎت ﻣﻦ ﻛﻞ ﻣﺮﻳﺾ وأرﺳﻠﺖ إﻟﻰ ﻓﺤﺺ ﻧﺴﺒﺔ اﻟﺴﻜﺮي
.ﺣﺴﺎب اﻟﺒﺮوﺗﻴﻦ أﻟﺸﺤﻤﻲ ﻏﻴﺮ ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ ﺑﻮاﺳﻄﺔ ﻃﺮح اﻟﺒﺮوﺗﻴﻦ أﻟﺸﺤﻤﻲ ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ ﻣﻦ اﻟﻜﻮﻟﻴﺴﻨﺮول اﻟﻜﻠﻲ
أﻇﻬﺮت ﻣﺴﺘﻮى دﻻﻟﻪ

اﻟﻤﺴﻴﻄﺮ ﻋﻠﻴ ِﻪ٢  ﻣﺴﺘﻮى اﻟﺒﺮوﺗﻴﻦ أﻟﺸﺤﻤﻲ ﻏﻴﺮ ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ ﻣﺮﺗﻔﻊ ﺑﺸﻜﻞ ﻣﻠﺤﻮظ ﻓﻲ اﻟﻤﺮﺿﻰ داء اﻟﺴﻜﺮي ﺑﺎﻟﻨﻮع:اﻟﻨﺘﺎﺋﺞ

( ﻓﻲ اﻟﻤﺮﺿﻰ اﻟﻤﺴﻴﻄﺮ ﻋﻠﻴ ِﻪ١٢.٦٨± ٤٣.١٩) واﻟﻘﻴﻤﺔ اﻟﻤﺘﻮﺳﻄﺔ. زﻳﺎدات ﻓﻲ اﻟﺒﺮوﺗﻴﻦ ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ
ِ
( ﺑﺎﻟﺮﻏﻢ ِﻣ ْﻦ ﻋﺪم وﺟﻮد٠.٠١>  ﻗﻴﻤﺔP)
.(١٤.١٨ ± ٤٠.٢٥) ًﻣﻘﺎرﻧﺔ ﺑﻤﺮﺿﻰ اﻟﺴﻜﺮي إﻟﻰ ﻣﺮض اﻟﺴ ّﻜ ِﺮ اﻟﻤﺴﻴﻄﺮ ﻋﻠﻴ ِﻪ ﺟﺪا
،اﻟﻜﻮﻟﻮﺳﺘﻴﺮول اﻟﻜﻠ ّﻲِ واﻟﺒﺮوﺗﻴﻨﺎت اﻟﺸﺤﻤﻴﻪ اﻟﻌﺎﻟﻴ ِﺔ اﻟﻜﺜﺎﻓ ِﺔ
ِ
َﺐ ﺑﺴﻬﻮﻟﺔ ِﻣ ْﻦ
َ  ﻣﺴﺘﻮى اﻟﺒﺮوﺗﻴﻦ أﻟﺸﺤﻤﻲ اﻟﻐﻴﺮ ﻋﺎﻟﻲ ﻛﺜﺎﻓﺔِ ِ ﻳُ ْﻤ ِﻜ ُﻦ أَ ْن ﻳُ ْﺤﺴ:اﻻﺳﺘﻨﺘﺎﺟﺎت
 ( رَﺑﻄﺎ ﻣﺒﺎﺷﺮة130 mg \dl )  وﻣﺴﺘﻮاﻩ ﺗﺤﺖ.(LDL -C) اﻟﻤﻨﺨﻔﺾ اﻟﻜﺜﺎﻓ ِﺔ
ِ
 ﻏﻴﺮ اﻟﺒﺮوﺗﻴﻦ أﻟﺸﺤﻤﻲatherogenic lipid ُﺰو ُد ﺑﺪﻟﻴ َﻞ
ّﻳ
.HbA 1 c ﺑﺎاﻟﺴﻴﻄﺮةِ ﻋﻠﻰ ﻣﺴﺘﻮى ﻛﻤﺎ ﻫﻮ ﻣﺪروﺳﺔ ﻣﻦ ﻗﺒﻞ
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INTRODUCTION
iabetes is associated with greatly
increased
cardiovascular
disease
[1]
(CVD). Many factors have a role in
the accelerated atherosclerosis in diabetic
patient. dyslipidemia is a key contributors. LDL
(low density lipoprotein) is a major determinant
of
atherosclerosis.
Other
lipoprotein
abnormalities including VLDL (very low
density lipoprotein), IDL (intermediate density
lipoprotein) and apoprotein B accumulate as a
result of altered lipoprotein metabolism.[2]
These types of lipoproteins have been shown to
be highly atherogenic. Several guidelines using
LDL-C as primary target of therapy for
cardiovascular diseases however, several
findings have shown that lowering LDL-C to
the goal with statins is not enough to prevent
primary and secondary CVD. Several lipid
parameters are used to monitor dyslipidemia
like TC/HDL-C, Non-HDL-C/HDL-C, LDLC/HDL-C.[3] The Adult Treatment Panel III
(ATPIII) of the US National Cholesterol
Education Program advised recently that NonHDL cholesterol can be used as a secondary
target of therapy in people with triglyceride
levels >200 mg/dl, especially those with
diabetes or the metabolic syndrome. Friedwarld
equation generally less accurate to determine
lipid abnormalities when triglyceride level is
high and became inapplicable if triglycerides
level more than 400 mg/dl.[4] The advantages of
using Non-HDL cholesterol as a screening tool
include the fact that it requires measurement of
only total cholesterol and HDL cholesterol both
of which can be measured reasonably accurately
in a non fasting sample, as opposed the LDL
cholesterol measurement, which requires a
fasting sample. Serum Non-HDL-C, indicating
the cholesterol contents of all atherogenic
lipoprotein in blood other than LDL like VLDL,
IDL and apoprotein B. It represents as risk
factor for cardiovascular disease and
as
secondary prevention after a control of LDL. It
can be calculated simply by subtraction HDL

D

2

from total cholesterol (total cholesterol-HDL).[5]
The (ATP-III) of the National Cholesterol
Education Program recommended a therapeutic
goal for Non-HDL cholesterol of 30 mg/dl
higher than the goal for LDL cholesterol. This
means that Non-HDL-C should be less than 130
mg/dl in patients with diabetes who are a risk
equivalent to ischemic heart disease.[6]
The aim of the study is to know whether the use
of Non-HDL-C is strongly correlated with
diabetic control and dyslipidemia in type 2
diabetes mellitus (D M).
PATIENTS AND METHODS
The study was performed at the endocrine and
diabetic center in Al-Mawani General Hospital
Basrah Southern Iraq and approved by the
department of medicine, Basrah College of
Medicine. A total of 113 patients were studied
prospectively, 62 patients were females and 51
patients were males during the period from
April 2010 to February 2012. Their ages ranged
from 34 to 67 years and a mean age 50.37±8.76
year. All with type 2 diabetes mellitus and were
managed by oral anti diabetics agents, Insulin
or with both combination therapy. Height and
weight were measured for all patients and body
mass index was calculated from weight in
kilogram over height in sequarmeter. World
health organization classification was used for
grouping of patients, The morbid obese patients
with BMI above 40 kg/m2 were excluded from
study owing to its effect on result of study.
Blood sample was taken from each patients
after twelve hours over night and send for
fasting plasma sugar, lipid profile including
(total cholesterol triglycerides, low density
lipoprotein. very low density lipoprotein, high
density lipoprotein) and HbA1c. Non-HDL-C
was calculated from subtracting HDL from
total cholesterol (Non-HDL= total cholesterol–
HDL).
To simplify the study, patients were grouped as
follow:
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Group A: Diabetic patients with good control
(HbA1c level< 7%).
Group B: Diabetic patients with fair control
(HbA1c >7% ≤8%).
Group C: Diabetic patients with poor control
(HbA1c >8%).
Data were fed on a computer and statistical
analysis was done by using Statistical Package
for Social Sciences (SPSS version 15). Data
expressed as mean±standard deviation of
variable computered for comparison of the
results were done by one way ANOVA test. The
difference of distribution was represented by
their percentages which was compared by
statistic test with chi-square test. P-value of less
than 0.05 was regarded as significant.
RESULTS
Table-1, shows the demographic distributions of
participants regarding age, gender and type of
treatment used. This study was done on 113
patients,51(45.1%) males and 62(54.9%)
females. The majority of patients were using
oral hypoglycemia drugs 76(67.3%) while
minority of patients were using insulin
14(12.4%). Combined treatment were used by
23(20.2%) Patients. It also demonstrated that
the majority of patients (77%) and (72.5%) had
Non-HDL above 130 and LDL above 100
respectively, while the minority (23%) had
Non-HDL below 130 and (27.4%) had LDL
below 100 respectively. Only minority of the
studied (23.9%) patients had HbA1c below 7,

while the majority of patients their
above 8%.

HbA1c

Table 1. General characteristics of the Study
subjects.
Variable
gender female
gender male
Oral anti diabetic treatments
insulin treatments
Combined treatment
NHDL >130
NHDL<130
LDL>100
LDL<100
HbA1c <7
HbA1c >7- <8
HbA1c >8
BMI ( kg/M2),in group A
BMI ( kg/M2),in group B
BMI ( kg/M2),in group C

Patients
NO. %
62(54.9)
51(45.1)
76(67.3)
14(12.4)
23(20.2)
87 (77.0)
26 (23.0)
82 (72.5)
31(27.4)
27 ( 23.9)
29 (25.7)
57 (50.4)
21.81±2.41
25.86±1.12
32.24±4.13

Table-2, Demonstrates the comparison of lipids
type between groups of patients according to
level of HbA1c, It clearly shows evidence of
significant relation of Non-HDL-C with the
degree of glycemic control in comparison with
other types of lipids except for LDL-C. (P-value
0.000 for Non-HDL and 0.000 for LDL-C lipid
type respectively. There is inverse relations with
VLDL-C and triglycerides levels i.e. it is higher
in control group in comparison to other non
control group. however it was insignificantly
correlated with Non- HDL-C.

Table 2. Comparison of LDL, NHDL, TC, HDL,TG, VLDL Levels between groups.
Variable
LDL –C (mg/dl)
Non-HDL (mg/dl)
T C (mg/dl)
HDL (mg/dl)
TRIGLYCERID(mg/dl)
VLDL (mg/dl)
Ratio of Total/HDL cholesterol

Group a(n.27 )
72.55±.20.06
119.66±30.75
159.92±39.39
40.25 ± 14.18
236.67±134.37
47.11±26.93
4.59

Group B ( n.29)
110.72±9.34
145.24±20.84
187.86±19.61
42.62± 10.14
177.31±101.25
34.51±17.10
4.65

Group C n.57
156.03±31.57
191.91±33.72
235.10±37.44
43.19±12.68
176.74±96.84
35.94±19.77
5.87

P-value
0.000
0.000
0.000
0.589
0.047
0.046
0.003

The values are expressed as a mean ± SD
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Table-3, Shows the target of Non-HDL and
LDL and the degree of control of diabetes
mellitus. When HbA1C was above 8 Non of
these patient had target of LDL below 100
mg/dl or Non-HDL below 130, while the
majority of them 57(50.4%) had both LDL
above 100 mg/dl and Non-HDL above 130 (P-

value<0.05). When HbA1c was below 7,
18(15.9%) patients had Non-HDL below 130
and 27(23.9%) Patients had LDL below
100.These figures seem to be more when we
compared to 10 patients with Non-HDL above
130 and 0(0%) patients with LDL above 100 for
the same level of HbA1c.

Table 3. level of NHDL and LDL with degree of diabetic control.
NHDL<130

NHDL>130

LDL<100

LDL>100

NO. %

NO. %

NO. %

NO. %

<7%

18 (15.9)

9 (8.0)

27 (23.9)

7 to 8%

8 (7.1)

21 (18.6)

4 ( 3.5)

25 (22.1)

>8%

0

(0.0)

57 (50.4)

0 ( 0 .0)

57 ( 50.4)

Total

26 (23.0)

87 (77.0)

31(27.4)

82 (72.5)

HBA1C level

Table-4, Shows clearly that when BMI was
above 30, None of these patients had a goal of
LDL below 100 or Non-HDL below 130, while
in 42(37.2%) patients had LDL above 100mg/dl
and Non-HDL above 130 mg/dl (P-value
<0.05). The table also demonstrates that when
BMI was below 25, the percentage of LDL

0

(0.0)

below 100mg/dl and Non-HDL below 130
mg/dl were increasing to 29(25.7%) and
19(16.8%) respectively as compared to lower
percentage of LDL above 100mg/dl 0(0%)
patients and Non-HDL above 130 mg/dl
10(8.8%) patients.

Table 4. Correlation of NHDL and LDL with body mass index.
BMI

NHDL<130

NHDL>130

<25

20 ( 17.7%)

9

25 To 30

6 ( 5.3%)

36

( 31.9% )

>30

0

42

(37.2%)

87

(77.0%)

Total

( .0%)

26 ( 23.0% )

( 8.0%)

Graph-1, Shows that none of the treatment type
in uncontrolled group (C) had reached a target
of non-HDL-C (<130mg/dl), while in fairly
controlled group B (7%-8%), both insulin and
combined treatment revealed equal result of
target non-HDL-C but not for oral anti diabetic

4

LDL<100
29

(25.7%)

2 ( 1.8% )
0

(.0%)

31 (27.4%)

LDL>100
0

(.0%)

40 ( 35.4%)
42 ( 37.2%)
82 (72.6% )

drugs. In control group the best target of NHDL was with patients using insulin. Regarding
LDL, no treatment type in-group C had reached
the targets while all-in group A reached the
target, but most in group B except in those on
insulin had not reached the target.
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HbA1c
<7% >7%<8%
<

NHDL

>8%

1
3
0

Oral

<130
>130

insulin

in
Treatment
combined
LDL

HbA1c
<7%

>7%<8%

>8%
oral

l
d
l

<100
>100

insulin

NHDL
Treatment
>130
combined
Graph 1. Non-HDL-C,LDL-C, effects of type of treatment and HbA1c level.
DISCUSSIONS
The main purpose of this study is first to know
whether the use of non-HDLC as lipid markers
in type 2 DM patients than other lipids that need
many preparations for assay including the
fasting state and the presence of normal
triglyceride level to be assessed accurately and
to assess whether this lipid type can parallel the
degree of control of diabetes mellitus type 2
patients as measured by percentages of
glycoselated hemoglobin (HbA1c) as it the only
mean to predicts the control state. This study
showed that non –HDL-C,which can be easily
calculated lipid type is marginally correlated
more with the degree of control of glycemia as
compaired to LDL-C lipid type. This might be
explained by the fact that non-HDL-C
containing all lipoproteins i.e. VLD, LDL, IDL
and apolipoprotien are considered to be
atherogenic as compaired to only lipoprotein
present in LDL-C type. In addition to the
advantage of its easily calculation, it can be
assessed in presence of high triglyceride level

even if higher than 400 mg/dl and in patients
L<130
investigated in non fasting
state.[7,8] This
property gives a flexibility in lipid monitoring in
>13
type 2 diabetic patients specially in obese
0
patients not already assessed in conventional
lipids assessments. The majority
<130> of studied
patients had poorly controlled glycemic state as
reflected by high HbA1c,which was statistically
significant (P-value <0.05). In addition none of
the obese patients had reached the target of
atherogenic lipid, while most of patients with
normal body mass index had reached. This
means that BMI greatly influences both the
control of diabetes and atherogenicty of lipids.
The managements of dyslipidemia may reduce
or
delay
macro
and
microvasculare
complications, as it has been recently suggested
that Non-HDL-C might be a useful marker and
better predictors of CVD than LDL in diabetic
as well as in non diabetics patients.[9] This study
had demonstrated no significant effects of
gender or duration of disease, but progressively
5
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diminishing control of diabetic state with
increasing age of patients. The type of
treatments, though not significantly related to
degree of control of glycemic state and with
lipids (Non-HDL,LDL), none of uncontrolled
group (C) had approached the targets regardless
treatments used, however patients using insulin
had in fairly and well controlled groups (B and
A) as compared to those patients using oral anti
diabetic drugs. on the other hand the target
response of non-HDL-C in controlled group was
best seen in patients using insulin while the
target of
LDL-C
in controlled group
demonstrated no difference among treatment
types. A small sample size of patients using
insulin in this study had limited the effect of
treatment type on lipid abnormalities and it
formed one of draw back on this study.
Increasing use of insulin as primary treatment or
in secondary failure might improve glycemic
control and best target atherogenic lipids,
though poor compliance and unfamiliarity in
using insulin act as a burden on future
management. As far as the incidence of diabetes
mellitus grown globally and coronary heart
disease accounts for majority of type 2 related
morbidity and mortality [10] Non–HDL is
simple, reliable index of overall for CHD risk
that may be equivalents if not superior to total
or very low density lipoprotein, that may form a
future target in type 2 D.M. Both non-HDL-C
and glycoselated hemoglobin are important
predictors for coronary artery disease in
diabetes mellitus and therapy to lower nonHDL-C and HbA1c are key markers of
glycemic control and dyslipidemia.
In conclusion: This study had demonstrated
the simplicity and effectivity of measurements
of non-HDL in type 2 DM to provide an index
of atherogenic lipid over other lipid profile and
its level below 130 mg\dl was well correlated
with glycemic control.
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