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Abstract 
Aim: The aim of the present study was to assess the correlation of Apo-lipoprotein B and dyslipidemia in Type 2 
Diabetes mellitus and its relation with Albuminuria. 
Methods: This Cross-Sectional Study was conducted in the Department of Medicine, Government medical 
College and Hospital, Madhepura, Bihar, India  from July 2022 to June 2023 with 100 patients. 
Results: Mean age of the study population was found to be 52.48±12.96 years with minimum and maximum age 
being 22 and 75 respectively. Among 100 patients, 55 (55%) and 45 (45%) patients were accordingly female and 
male. It was observed that 52 (52%), 14 (14%), 6 (6%), 6 (6%), 3 (3%), and 10 (10%) patients had HTN, IHD, 
CKD, CVA, Hypothyroidism and Other comorbidities correspondingly. Total of 9 (9%) patients had no 
comorbidities at all. Total of 20 (20%) and 80 (80%) patients belonged to HbA1c values <7 and >7 groups 
respectively. Distribution of ACR values with respect to different ranges of TC was not statistically significant (P 
value >0.05). Distribution of ACR with respect to HDL levels was fond to be suggestively significant at 91% level 
of confidence. Different level of triglyceride (0-10, 11-200 and >200) distribution of ACR (404(52.095-998.2), 
713.6(81.5775-1158.8) and 350(144.5-770.5)) was not statistically significant. There was no significant difference 
was established in distribution of ACR with respect different levels of APO- A1, APO- B and APO B/APO A1. 
Significant positive correlation was found among TC, TG, LDL VLDL, and ApoB with correlation coefficient of 
0.4, 0.34, 0.47, 0.24 and 0.32 respectively (P value<0.05). 
Conclusion: In the present study, there was a significant positive correlation between Apolipoprotein B and 
albuminuria among patients with type 2 diabetes mellitus.  There was also a positive correlation between 
Apolipoprotein B and dyslipidemia among these patients, who showed elevated total cholesterol, LDL cholesterol, 
and triglyceride levels.   
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Introduction 

Type 2 diabetes is associated with dyslipidemia 
comprising of multiple lipoprotein disorders. The 
most typical findings are high triglycerides and 
triglyceride rich lipoproteins, low levels of High 
Density Lipoprotein (HDL) cholesterol, normal or 
slightly increased Low Density Lipoprotein (LDL) 
cholesterol and presence of small dense LDL 
particles which are cholesterol depleted. [1] 
Apolipoprotein B and apolipoprotein A-1 are the 
main structural proteins of atherogenic lipoproteins 
and HDL particles, respectively. LDL comprises of 
a large buoyant LDL and a small dense LDL (sd-
LDL). This small dense LDL is depleted in 
cholesterol and is considered to be more atherogenic 
than its normal counterpart because it is more easily 
oxidized, penetrates the arterial wall more freely and 

has higher affinity for proteoglycan. LDL 
cholesterol does not give the true picture because the 
small dense LDL is not measured, and it is this sub 
fraction of LDL which is particularly related to 
coronary artery risk and is frequently raised in 
diabetics. [1] 

Coronary artery disease is the major cause of 
morbidity and mortality in industrialized countries. 
According to the Third Adult Treatment Panel (ATP 
III) guidelines of the US National Cholesterol 
Education Program (NCEP), increased LDL 
cholesterol is one of the primary risk factors for 
coronary artery disease. The guidelines recommend 
a full fasting lipid profile to include total cholesterol, 
LDL cholesterol, HDL cholesterol and triglyceride 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                                   International Journal of Current Pharmaceutical Review and Research  

663   

levels. [2] However, recent studies have shown that 
apolipoprotein B provides better information 
regarding risk of coronary artery disease. [3-5] Apo 
B identifies high-risk dyslipidemia phenotypes that 
are not detected by standard lipid profile in type 2 
diabetic patients. [6] 

Apolipoproteins are amphipathic molecules which 
adjust the transportation and distribution of 
lipoproteins, encouraging binding of lipoproteins to 
the receptors with a subsequent activation of lipid 
enzymes. Apolipoproteins accompanied by several 
diseases, comprising of diabetic macro vasculopathy 
and micro vasculopathy and dysregulation of 
apolipoproteins A and B, are a concern in DR. [7] 
An important study was made to compare the 
correlation of DR with the values of apolipoproteins 
and with lipid profile in T2DM cases, which noticed 
that there is a potent correlation between serum 
apolipoproteins and the advancement and gravidity 
of DR in T2DM cases in comparison with traditional 
lipids. [8] In another important research aimed to 
evaluate the correlation between apo B and diabetic 
microvascular complication, the authors have 
displayed that apo B levels have a strong correlation 
with diabetic microvascular complications, and with 
the advancement of nephropathy grade, apo B level 
is significantly increased with the existence of at 
least one microvascular complication which 
associates positively with great values of apo B. [9] 

The aim of the present study was to assess the 
correlation of Apo-lipoprotein B and dyslipidemia in 
Type 2 Diabetes mellitus and its relation with 
Albuminuria. 

Materials and Methods 

This Cross-Sectional Study was conducted in the 
Department of Medicine, Government medical 

College and Hospital, Madhepura, Bihar, India  from 
July 2022 to June 2023 with 100 patients. 

Inclusion criteria: Age of the patient more than 18 
years less than 70 years. All patients with Type 
2diabetes mellitus were diagnosed with fasting 
glucose of more than 126mg/dl, postprandial more 
than 200mg/dl with symptoms, and HbA1c more 
than or equal to 6.5gm%.  

Exclusion criteria: Patients who are taking lipid-
lowering drugs within 6 weeks and weight-reducing 
diet. Patients with hypothyroidism, familial 
dyslipidemia, familial hypercholesterolemia, and 
alcoholics to avoid a false increase in 
apolipoproteins. 

 Written informed consent was taken from the 
patients with Type 2 Diabetes mellitus who fulfill 
the inclusion and exclusion criteria will be enrolled 
in the study. 

Clinical examination and investigations will be done 
and data will be collected using a proforma 
(Annexure- 2). After detailed history taking, 
thorough clinical examination, the following 
investigations are done. 

• Complete hemogram 
• fasting lipid profile 
• HBA1C 
• Fasting Blood sugar , Postprandial blood sugar 

level. 
• Urine routine, Spot PCR 
• Serum ApoB levels using immunoturbidimetric 

method. 
• RFT 

Results 

 
Table 1: Demographic characteristics of study population 

Characteristic values 
AGE (years), mean ±SD 52.48±12.96 
 
Sex, n(%) 

Female 55 (55%) 
Male 45 (45%) 

 
 
Comorbidities, 
n(%) 

HTN 52 (52%) 
IHD 14 (14%) 
CKD 6 (6%) 
CVA 6 (6%) 
Hypothyroidism 3 (3%) 
Other 10 (10%) 
None 9 (9%) 

 
Mean age of the study population was found to be 
52.48±12.96 years with minimum and maximum 
age being 22 and 75 respectively. Among 100 
patients, 55 (55%) and 45 (45%) patients were 
accordingly female and male. It was observed that 

52 (52%), 14 (14%), 6 (6%), 6 (6%), 3 (3%), and 10 
(10%) patients had HTN, IHD, CKD, CVA, 
Hypothyroidism and Other comorbidities 
correspondingly. Total of 9 (9%) patients had no 
comorbidities at all. 
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Table 2: Association of HbA1c with urine ACR and retinopathy 
 
Variables 

HbA1C  
p- value <7 >7 total 

 
 
Fundoscopy 

Normal 12 30 52 (52%)  
 
0.163 

NPDR 8 24 32 (32%) 
PDR 0 16 16 (16%) 

ACR, median(IQR) 284(146.05-
931.10) 

404(88.20-
980.00) 

371.5(88.00-
960.5) 

0.975 

 
Total of 20 (20%) and 80 (80%) patients belonged to HbA1c values <7 and >7 groups respectively. 
 

Table 3: Fasting Lipid Profile and its association with proteinuria (urine ACR) 
Lipid ACR, median (IQR) P value 
 
 
TC 

0-200 283.80(68.03-946.00)  
 
0.220 

201-220 434.00(272.00-960.1) 
>220 778.1(624-1008) 

LDL ≤115 281(74.36-907.5) 0.120 
116-145 667.05(275.00-984.55) 
>145 849.00(735-1089) 

 
VLDL 

≤30 404(54.76-1103)  
0.634 >30 350(107.90-871) 

 
 
HDL 

<40 234(44.025-845.2)  
 
0.092 

40-50 954(202-1409.64) 
>50 548(113.025-1122.65) 

 
 
 
Triglyceride 

0-10 404(52.095-998.2)  
 
 
0.803 

11-200 713.6(81.5775-1158.8) 
>200 350(144.5-770.5) 

 
Distribution of ACR values with respect to different 
ranges of TC was not statistically significant (P 
value >0.05). Distribution of ACR with respect to 
HDL levels was fond to be suggestively significant 
at 91% level of confidence. Different level of 

triglyceride (0-10, 11-200 and >200) distribution of 
ACR (404(52.095-998.2), 713.6(81.5775-1158.8) 
and 350(144.5-770.5)) was not statistically 
significant. 

 
Table 4: Serum Apo-lipoprotein association with urine MCR 

Apo-lipoprotein ACR, median (IQR) P value 
 
APOA1 

≤120 356 (87.2-931.1)  
0.515 >120 438 (145-1089) 

 
 
 
APOB 

<99 273.7 (62.82-885.25)  
 
 
0.184 

100-119 468 (75.755-1018.5) 
120-139 473.5 (147-1029.4) 
≥140 813.57 (590-1016.425) 

 
 
ApoB/Apo A ratio 

<0.6 496 (294.32-818.675)  
 
0.981 

0.6-0.8 318.2 (144.75-921) 
>0.8 339.6 (80.6775-965.05) 

 
There was no significant difference was established in distribution of ACR with respect different levels of APO- 
A1, APO- B and APO B/APO A1. 
 

Table 5: Correlation between ACR and some biochemical parameters 
Variables Pearson correlation coefficient P- Value 
TC 0.4 0.00028 
TG 0.34 0.0012 
LDL 0.47 <0.0001 
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VLDL 0.24 0.032 
HDL -0.038 0.64 
ApoA1 0.1 0.32 
ApoB 0.32 0.0048 
Apo B/Apo A Ratio 0.078 0.36 

 
Significant positive correlation was found among 
TC, TG, LDL VLDL, and ApoB with correlation 
coefficient of 0.4, 0.34, 0.47, 0.24 and 0.32 
respectively (P value<0.05). 

Discussion 

The burden of diabetes is mainly due to 
macrovascular and microvascular complications, 
including coronary heart disease, stroke, peripheral 
vascular disease, retinopathy, neuropathy, 
nephropathy, and lower-extremity amputations. [10] 
Dyslipidemia inT2DM is a major risk factor of 
CVD. Dyslipidemia is characterized by low high-
density lipoprotein (HDL) and high triglyceride 
(TG) and small density low- density lipoprotein 
(SDLDL). [11] Total plasma Apo B is a reliable 
surrogate for true low-density lipoprotein particle 
number, regardless of size, because it is an accurate 
measure of the total number of very low-density 
lipoprotein and low-density lipoprotein particles. 
[12]  

Mean age of the study population was found to be 
52.48±12.96 years with minimum and maximum 
age being 22 and 75 respectively. Among 100 
patients, 55 (55%) and 45 (45%) patients were 
accordingly female and male. It was observed that 
52 (52%), 14 (14%), 6 (6%), 6 (6%), 3 (3%), and 10 
(10%) patients had HTN, IHD, CKD, CVA, 
Hypothyroidism and Other comorbidities 
correspondingly. Total of 9 (9%) patients had no 
comorbidities at all. The considerable sex-ratio 
differences are observed across countries and this 
may be due to the influence of differences in 
biology, culture, lifestyle, environment, and 
socioeconomic level. [13] There are also reports 
which claim that gender had no significance role in 
the prevalence of disease. [14] Total of 20 (20%) and 
80 (80%) patients belonged to HbA1c values <7 and 
>7 groups respectively. It has been reported that 
microalbumin levels in urine is predictive of 
elevated HbA1c levels and the spot urine albumin-
creatinine ratio is a stronger indicator of 
microalbuminuria (urinary ACR). [15] 

Distribution of ACR values with respect to different 
ranges of TC was not statistically significant (P 
value >0.05). Distribution of ACR with respect to 
HDL levels was fond to be suggestively significant 
at 91% level of confidence. Different level of 
triglyceride (0-10, 11-200 and >200) distribution of 
ACR (404(52.095-998.2), 713.6(81.5775-1158.8) 
and 350(144.5-770.5)) was not statistically 
significant. Elevated TG, LDL and reduced HDL are 

linked to T2DM. [16] The abnormal levels of TG, 
LDL and HDL are associated with increased risk of 
cardiovascular complications. [17] Abnormal lipid 
profile in type 2 diabetes is due to increased fatty 
acid flow due to insulin resistance. In our study, the 
increasing trend of TC, TG, LDL and VLDL with 
increasing severity of proteinuria was observed. 
Distribution of patients with respect to lipid profiles 
and severity of proteinuria did not show any 
significant difference. 

There was no significant difference was established 
in distribution of ACR with respect different levels 
of APO- A1, APO- B and APO B/APO A1. 
Significant positive correlation was found among 
TC, TG, LDL VLDL, and ApoB with correlation 
coefficient of 0.4, 0.34, 0.47, 0.24 and 0.32 
respectively (P value<0.05). Positive linear 
correlation of TG and LDL as well as negative 
correlation of HDL with ApoB was reported by 
Kumar et al, (2019). [18,19] Similar result was also 
reported by Wambugu and Beatrice (2014) but they 
did not report the association with HDL. [20] 

Conclusion 

In the present study, there was a significant positive 
correlation between Apolipoprotein B and 
albuminuria among patients with type 2 diabetes 
mellitus.  There was also a positive correlation 
between Apolipoprotein B and dyslipidemia among 
these patients, who showed elevated total 
cholesterol, LDL cholesterol, and triglyceride levels.  
However, the present study did not find any 
significant correlation between HbA1c levels and 
urinary ACR values among these patients. 
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