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Abstract

Background and Objectives: Diabetes is the most common endocrine disorder and a burdensome chronic
disease in the world today. The objective of the study is to assess the Microvascular complication-diabetic
nephropathy in patients with type 2 DM with respect to their serum levels of Lp (a).

Methodology: The present one year correlation study was conducted in the Department of Medicine,
Navodaya Medical College Hospital and Research Centre, Raichur on 100 patients diagnosed to have type
2 DM, proved by laboratory reports during the period of August 2013 to July 2014. A detailed history,
physical examination and laboratory tests were done. Serum lipoprotein (a) levels were measured by
randox immunoturbido-metric immunoassay. Fasting blood sugar levels along with other relevant
investigations were also done.

Results: The results of the study showed that, Lp (a) values progressively increased as age increased.
Diabetic patients with nephropathy had increased levels of Lp (a). The present study indicated that better
the glycemic control, lesser the mean Lp (a) levels. Lp (a) levels may be used as a screening or predictive
tool for development of Microvascular complication like diabetic nephropathy in Diabetic patients.
Conclusion and Interpretation: Lp (a) may be an independent risk factor for the development of diabetic
nephropathy in type 2 diabetes mellitus.

Keywords: Lipoprotein (a); Diabetes mellitus; Nephropathy.

Introduction Apo B-100 by disulfide bridges. Because of the
Diabetes is the most common endocrine structural similarity of Apo (a) to plasminogen,
disorder and a burdensome disease in the world. Lp (@ has Dbeen suggested to have
Lp (a) is a plasma complex composed of antifibrinolytic properties.

apolipoprotein (a) [Apo (a)] covalently linked to
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Dyslipidemias frequently associated with type 2
diabetes mellitus (DM) are hypertriglyc-
eridemia, hypercholesterolemia, low high
density lipoprotein (HDL), preponderance of
small and dense low density lipoprotein (LDL),
and elevated levels of Lipoprotein (a) [Lp (a)]."
Diabetic patients are reported to have higher
Lp(a) levels than non diabetic persons. There
are studies which have conclusions that Lp (a)
is an independent risk factor for coronary artery
disease.? Lipoprotein () is also a risk factor for
the progression of diabetic nephropathy with
overt proteinuria, arterial stiffness in elderly
patient and peripheral arterial disease in type 2
DM patients. High serum Lp (a) plays a major
role in the occlusion of retinal capillaries
leading to proliferative diabetic retinopathy.

Objectives

e To assess the correlation between diabetic
nephropathy with respect to serum levels of
Lipoprotein (a) in patients with type 2
diabetes mellitus.

e To assess the association between serum
Lipoprotein (a) levels with glycemic status
in type 2 diabetes mellitus patients.

Methodology

The present study was conducted in the
Department of Medicine, Navodaya Medical
College Hospital and Research Centre, Raichur
on patients with type 2 DM during the period of
August 2013 to July 2014.

Study design
One year correlation study.

Study period
The present study was conducted during August
2013 to July 2014.

Method of collection of data

Source of Data

The present study is done in the department of
General Medicine at Navodaya Medical College
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Hospital and Research Centre, Raichur over a
period of one year. Randomly both inpatients
and outpatients diagnosed to have type 2 DM by
laboratory reports were taken into the study.

Sample size
A sample size of 100 cases with type 2 DM
were selected for the study.

Inclusion Criteria

The study includes randomly selected patients
with diagnosed Type 2 diabetes mellitus
confirmed by previous laboratory reports who
are above the age of 30years fulfilling ADA
Criteria irrespective of sex. ADA Criteria® for
diagnosis of diabetes meliitus: FBS >126mg/dl
orHBAIC >6.5%; or Random plasma glucose
>200 mg/dL (11.1 mmol/L) with symptoms of
diabetes mellitus.

Exclusion criteria

1. Patients with Hypothyroidism including
subclinical hypothyroidism;

2. Patients with chronic liver disease;

Patients with end stage renal disease;

4. Those who are seriously ill and with recent
acute illness(<3 months);

5. Those who are chronic alcoholics;

6. Pregnant women;

7. Patients who were already on lipid
lowering drugs or glitazones;

8. Females taking Oral contraceptive pills,
HRT, Niacin, Corticosteroids etc.

w

Statistical analysis

SPSS 19.0 version was used for analysis
.Quantitative data analysed in terms mean and
SD. Comparison of mean was carried out by
using one way ANOVA or students unpaired ‘t’
test according to requirement. Association
between two variables was found by using chi
square test. P value less than 0.05 was
considered to be significant and less than 0.001
was highly significant.
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Results

The serum Lp (a) levels and the association
were studied for a period of one year during
August 2013 to July 2014. The findings are
tabulated as below

Table 1: Distribution of study population
according to Age

Table 2: Distribution of study population

according to sex

Age in yrs

Frequency

Percent

=43

24

240

46-55

36

36.0

56-65

37

37.0

=63

3

30

Total

100

100.0

Sex Frequency Percent

Male 56 56.0
Female 44 440

Total 100 100.0

Graph no. 1: Distribution of study population
according to sex

uMale

In this study the age of the patients varied from
40 years to 71 years of age. Majority (37%) of
the patients belonged to 56 to 65 years age
group, followed by 36% in 46 to 55 years age
group, 24% in less than 45 years age group and
3% in more than 65 years age group. The
findings revealed that as age progressed serum
Lp (a) levels progressively increased
significantly (p=0.028).

@

mFemale

In the present study among 100 patients 56
(56.0%) were males and 44 (44.0%) were
females with male to female ratio of 1.27: 1.

Table 3: Distribution of mean Lp(a) according to duration of DM

Duration Mean Std.
N F df P

of DA Lpia) Deviation

<10 wrs 19 2383 1.22

10-14 vrs 58 3224 1581 0.003

408 3

15-19 vrs 18 37.03 15.4 (=0.05)
=20 vrs 3 408 1076
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Graph no. 2: Distribution of mean Lp(a) according to duration of DM
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In present study, out of 100 patients, 58 patients increased so did the mean Lp(a) levels, which
had duration of 10 to 14 years with mean Lp(a) was statistically significant (p=0.003)
levels of 32.24 mg/dL . As duration of diabetes

Table 4: Distribution of mean LP(a) according to urine ACR

Urine
Mean Std.
ACR N t daf P
Lp(a) Deviation
megimg
=30 40 2472 10.92
0001
-4.168 ag
(<0.001)
=30 60 37.06 16.42
In the present study results suggested that as the 37.04 mg/dl as compared to mean Lp(a) level of
urinary ACR levels increased, the mean Lp(a) 24.72 mg/dl in patients with urinary ACR less
levels also increased. 60 patients out of 100 than 30 mcg/mg. These findings were

diabetic patients had urinary ACR levels more statistically significant (p=0.0001)
than 30 mcg/mg with mean Lp(a) levels of

Graph no. 3: Distribution of mean LP a according to urine ACR
( == Mean —m SD )

/ 16.42
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-
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Table 5: Distribution of Mean Lp(a) levels according to Effective creatinine clearance

Effective
creatinine Mean Sid.
N F df P
clearance Lp (a) Deviation
{ml/min.)
2140 24 37.97 15.96
41-60 41 33.00 16.19 0.003
485 | 3
61-80 15 32.88 16.57 (<0.05)
>80 20 2133 6.81
In the present study, comparison between creatinine clearance decreased mean Lp(a)
creatinine clearance and mean Lp(a) levels levels increased which is of statistical
showed an inverse relationship that, as significance (p= 0.003).

Graph no. 4: Distribution of Mean Lp(a) levels according to Effective creatinine clearance
e N
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Table 6: Comparison between Serum creatinine levels and mean Lp(a) level
Mean
Serum Std.
N Lp(a) F df P
creatinine({mg/dl) Deviation
level
<1 16 21.5 7.67
0.0001
1.0-1.5 46 28.39 10.82 12.878 | 2
(<0.001)
>1.5 38 40.47 18.76

Dr Sriharsha Kulkarni et al IMSCR Volume 06 Issue 09 September 2018 Page 984



In the present study of 100 diabetic patients, 16
patients had serum creatinine less than 1 mg/dl.
46 patients had serum creatinine level in
between 1 to 1.5mg/dl and 38 patients had
serum creatinine than of 1.5 mg/dl, these

creatinine levels more than 1.5 mg/dl had
maximum mean Lp(a) level of 40.48 mg/dl
when compared to mean Lp(a) level of 21.5
mg/dl among patients with serum creatinine of
less than 1 mg/dl. These findings are of

patients had progressively increasing values of
mean Lp(a) levels. Patients with serum

statistical significance (p=0.0001).

Graph no.5: Comparison between Serum creatinine levels and mean Lp(a) level
4 ™

B Std. deviation mMeanlpa
> 15
— 40.47
=
\
E
@
£
£ 1015
8
5
£
=
3
v
<1
o J
Table 7: Comparison of HbA1C with mean Lp (a) level
HbALIC AMean Lp Std.
N F df p
level (%) (a) Deviation
<G 3 27.33 11.23
6-17 22 24123 14.46
0.003
T-3 19 25,53 12.14 4.353 4
(<0.03)
B-0 23 31.74 14.63
=8 il 36.01 14.39
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Graph no. 6 : Comparison of HbA1C with mean Lp (a) level

.
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In the present study, 31 patients (31%) had
HbA1c levels more than 9.0% with mean Lp(a)
of 36.91 mg/dl. In 25 patients (25%) had
HbA1c levels between 8 to 9% with mean Lp(a)
levels of 37.74 mg/dl, 22 patients (22%) had
HbAlc levels between 6 to 7 % with mean
Lp(a) levels of 24.23 mg/dl, 19 patients (19%)

had HbAlc levels in between 7 to 8 % with
mean Lp(a) levels of 25.53 mg/dl, and three
patients had HbAlc levels less than 6% with
mean Lp(a) levels of 27.33 mg/dl. Statistically
significant trend was observed, where the
HbA1c levels increased , mean Lp(a) levels also
increased linearly except for two HbA1c levels.

Table 8: Comparison of fasting blood sugar level and mean Lp (a) level

Fasting
Mean Std.
blood N F df P
Lp (a) Deviation
sugar{mg/dl)
<120 22 24.15 8.4
121-130 16 21.91 10.73
0.0001
151-250 53 37.1¢ 16.92 5.61 4
(=0.001)
251-350 8 62 14.31
=350 1 43

The present study results suggested that as the
FBS values increased, the mean Lp(a) levels
also increased. Maximum mean Lp(a) levels
were found in the group of FBS more than 350
mg/dl. Majority of patients (53%) belonged to

Dr Sriharsha Kulkarni et al IMSCR Volume 06 Issue 09 September 2018

group with FBS levels between 151 to 250
mg/dl with mean Lp(a) levels of 37.19 mg/dl.
Statistical test revealed highly significant
differences between mean Lp(a) levels at
different FBS levels.
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Graph no. 7: Comparison of fasting blood sugar level and mean Lp (a) level
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Table 9: Comparison of postprandial blood sugar level and mean Lp (a) level

Mean Std.
PPBS (mg/d) N F df p
Lp (a) Deviation
<200 36 2488 0.83
201-300 50 3434 16.66 0.003
4085 3
301-400 11 41.73 19.03 (=0.035)
=400 3 38.66 14.01

While comparing PPBS levels with Lp(a)
levels, the results suggested that as PPBS values
increased, the mean Lp(a) levels also increased
except at PPBS levels above 400mg/dl. This
could be due to diabetic status in patients with
insulin therapy. Maximum Lp(a) levels were

found in PPBS level of 301- 400 mg/dl. The one
way ANOVA test revealed a significant
differences between mean Lp(a) values of
patients with different PPBS levels. On the
whole, the above results indicate that better the
glycemic control, lesser the mean Lp(a) values.

Graph no. 8: Comparison of postprandial blood sugar level and mean Lp (a) level

s N
m 50 = Mean
400
g 38.66
% 301-400 4173
g
S 201-300
<200
M S
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Discussion

Diabetes Mellitus is a chronic disease that
requires long term medical attention both to
limit the development of its devastating
complications and to manage them when they
do occur. Therefore the present study has been
undertaken to assess the serum concentration of
Lp (a) levels and diabetic nephropathy which
develop in type 2 DM patients. In the present
study, 100 patients were included who were
detected to have laboratory proven type 2 DM
fulfilling ADA criteria.® These diabetic patients
were either on diet with oral hypoglycaemic
agents (OHA) and or on insulin therapy. The
metabolic status, prevalence of diabetes and
various diabetic complications were assessed by
detailed history, physical examination and
neurological examination and laboratory
analysis.

Mean Lipoprotein (a) and age and sex

In the present correlation study of 100 diabetic
patients, the serum levels of Lp(a) was studied
in patients, aged between 40 to 71 years with
male : female ratio of 1.27:1 with duration of
diabetes varying from 6 years to 21 years. The
maximum number of patients belonged in the
56 to 65 years of age group. A highly
significant relationship was found between Lp
(a) and increasing age in these patients.

In this study, we found that there was no much
difference in serum Lp (a) levels between males
and females who had mean Lp(a) levels of
31.85 mg/dl and 31.92 mg/dl respectively.

Mean Lipoprotein (a) and duration of
diabetes

In the present study, the serum levels of Lp (a)
was studied in patients with duration of diabetes
varying from 6 years to 21 years. The maximum
number of patients had duration of diabetes
ranging between 10 to 14 years. A statistically
significant relationship was found between Lp
(a) and duration of diabetes. Higher Lp(a) levels
among patients with a longer duration of
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diabetes may be related to lower plasma insulin
levels in such individuals. In a study on 144
subjects, higher Lp(a) levels were observed
among those with a longer duration of diabetes®.
Similar observations were made in another
study done to determine association of Lp (a)
with basal insulin levels in type 2 diabetes
mellitus patients®.

Lipoprotein (a) and diabetic nephropathy

In the present study, 16 patients had serum
creatinine less than one mg/dl with mean Lp (a)
of 21.5 mg/dL and 46 patients had creatinine
levels between 1 to 1.5 mg/dL with mean Lp (a)
levels of 28.39 mg/dL and 38 patients had
creatinine levels of more than 1.5 mg/dL with
mean Lp (a) level of 40.47 mg/dL.

When serum Lp (a) levels were compared with
serum creatinine levels, the mean Lp (a) levels
were found to be progressively increasing
,which was statistically significant (p=0.0001).
Previous studies also revealed that patients with
nephropathy had significantly higher Lp (a)
levels than patients without nephropathy.
Further provoke into the issue and we
calculated creatinine clearance in these study
population and it showed that as creatinine
clearance decreased (ECCR of 21 to 40 had
mean Lp (a) of 37.97 mg/dl and ECCR of more
than 80 had mean Lp (a) of 21.33 mg/dL (p
0.003). A significant inverse correlation of
serum Lp (a) with effective creatinine clearance
and a statistically significant correlation
between the effective creatinine clearance and
mean Lp (a) levels were observed. Also very
high levels Lp(a) levels have been documented
in patients with non diabetic chronic renal
failure®,

In present study, When Urinary ACR values
were compared with mean Lp(a) levels, the
findings showed Lp(a) levels were increased in
patients with microalbuminuria and overt
proteinuria than in patients with
normoalbuminuria which was statistically
significant (p=0.0001). In a study, increased
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Lp(a) levels were found in patients with type 2
DM with overt proteinuria’.

This suggests that renal dysfunction is
associated with raised serum Lp (a) levels.
Patients ~ with  nephropathy,  proteinuria
(microalbuminuria), with high levels of Lp (a)
are probably because of decreased renal
excretion, rather than raised Lp (a) causing
nephropathy. It can be thus concluded that
serum Lp (a) levels are raised in diabetic
nephropathy and probably it is due to renal
dysfunction.

Lp (a) and blood sugar levels

In the present study, we found that as FBS
values increased, the mean Lp (a) levels also
increased. Maximum Lp (a) levels of 43.0
mg/dL were found in the FBS more than 350
mg/dL group and it was statistically significant
(p=0.0001). Also we found that as PPBS values
increased, the mean Lp (a) levels also increased
except at PPBS level more than 400 mg/dl.

The correlation between mean Lp (a) and PPBS
were also statistically significant (p=0.003).
Similar findings were observed when mean Lp
(@ levels were compared with HbAlc,
statistically significant trend was observed,
where the HbALc levels increased , mean Lp(a)
levels also increased linearly. In another study,
on association of HbAlc with lipoprotein (a) in
type 2 diabetes mellitus also showed
significantly association of higher Lp(a) levels
with higher HbAlc levels(p<0.001)%. On the
whole the results of this study indicate that
better the glycemic control, lesser the mean Lp
(@) levels.

In a study on Lipoprotein(a) concentration in
non-insulin-dependent diabetes mellitus and
borderline hyperglycemia there was no
correlation between Lp (a) levels and FPG
(p=.030)and they concluded that Lp (a) levels
are similarin individuals with NIDDM,
borderline hyperglycemia, and normoglycemia®.
Another study on Lp (a) revealed that mean Lp
(@) levels were not influenced by type of
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hypoglycemic treatment or blood glucose level,
and Lp (a) concentrations are not related to
glycemia®®. In another study on Insulin and 2-
Hour Glucose Levels Are Inversely Related to
Lp (a) Concentrations Controlled for LPA
Genotype. There were significant correlations
of Lp (a with insulin and glucose
concentrations, especially for insulin'*. Hence it
may be concluded that Lp (a) is another, among
many lipoproteins, that is associated with the
metabolic syndrome characterized by insulin
resistance.

Conclusion

The present correlation study was conducted in

the Department of General Medicine, Navodaya

Medical College Hospital and Research Centre,

Raichur on 100 patients, detected to have

laboratory proven type 2 DM, confirmed by

ADA criteria'®. The serum Lp (@) levels and the

association with diabetic nephropathy were

studied for a period of one year during August

2013 to July 2014. After analyzing the results

the following conclusions were drawn.

1. The Lp (a) values progressively increased as
age increased.

2. The Lp (a) levels were maximum above 65
years

3. The Lp (a) levels increased as duration of
diabetes increased.

4. Patients with diabetic nephropathy had
statistically significant increased levels of
Lp (a). But the effective creatinine clearance
ratio in these diabetics had an inverse
relation to mean Lp (a) levels.

5. Present study indicated that better the
glycemic control, lesser the mean Lp (a)
levels.

Hence Lp (a) may be an independent risk factor
for the development of diabetic nephropathy in
type 2 DM. However further studies on larger
sample size may be helpful to confirm the
above findings.
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Summary

Diabetes is the most common endocrine
disorder and a burdensome chronic disease in
the world today.

The objective of the present study was to assess
the microvascular complication-  diabetic
nephropathy in patients with type 2 DM with
respect to their serum levels of Lp (a).

The present correlation study was conducted in
the Department of General Medicine, Navodaya
medical college Hospital and Research Centre,
Raichur on 100 patients, detected to have
laboratory proven type 2 DM. The serum Lp (a)
levels and the association with diabetic
nephropathy were studied for a period of one
year during August 2013 to July 2014.

The results of the study showed that, Lp (a)
values progressively increased as age increased.
DM patients with diabetic nephropathy had
increased levels of mean Lp (a) levels. Present
study indicated that better the glycemic control,
lesser the mean Lp (a) levels. As the sugar
increased, Lp (a) levels also increased. Hence
Lp(a) may be an independent risk factor for the
development of diabetic nephropathy in type 2
DM patients.
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