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Abstract: Introduction: Diabetic mellitus (DM) is characterized by chronic hyperglycemia with disturbances of carbohydrate, lipid and
protein metabolism. we evaluated the level of HbA;c and lipid profile in type2 diabetes mellitus patient and found out the correlation
between HbA,: and lipid profile parameters in stroke patients with type-2 DM. Methods: A cross sectional study was done among 50
patients of stroke with DM type-2 at a centre in North Karnataka. A detailed history and clinical examination with relevant
investigations were done. The serum sample was used for the measurement of lipid profile and HbA ¢ level. Results: In this study of 50
patients, 30 (60%) were male and 20 (40%) were female. The mean age of the cases studied was 61.6+11.06 years. The mean HbAc
8.46+1.26, the mean lipid value TC = 194.15+36.77, TG=157.94+49.73, HDL = 34.06+9.47, LDL=126.36+35.54 and
VLDL=31.76+10.06. The present study showed a statistically significant positive correlation between serum HbA ;¢ level and serum lipid
levels (p<0.05). Conclusions: The dual biomarker HbA;, glycemic control as well as lipid profile can be used for screening of high risk
patients for early diagnosis of dyslipidemia. Thereby the cerebrovascular and peripheral complications can be prevented by timely

intervention of the disease.
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1. Introduction

Cerebrovascular diseases include some of the most common
and devastating disorders: ischemic stroke and hemorrhagic
stroke. Stroke is the second leading cause of death
worldwide, causing 6.2 million deaths in 2011 [1]. The
incidence of cerebrovascular diseases increases with age,
and the number of strokes is projected to increase as the
elderly population grows, with a doubling in stroke deaths in
the United States by 2030[2]. A stroke, or cerebrovascular
accident, is defined as an abrupt onset of a neurologic deficit
that is attributable to a focal vascular cause. Thus, the
definition of stroke is clinical, and laboratory studies
including brain imaging are used to support the diagnosis.
Cerebral ischemia is caused by a reduction in blood flow
that lasts longer than several seconds. Neurologic symptoms
manifests within seconds. Stroke has occurred if the
neurologic signs and symptoms last for >24 h or brain
infarction is demonstrated._Focal ischemia or infarction, is
usually caused by thrombosis of the cerebral vessels
themselves or by emboli from a proximal arterial source or
the heart. Intracranial hemorrhage is caused by bleeding
directly into or around the brain; it produces neurologic
symptoms by producing amass effect on neural structures,
from the toxic effects of blood itself, or by increasing
intracranial pressure[3]. The metabolic dysregulation
associated with DM causes secondary pathophysiologic
changes in multiple organ systems that impose a tremendous
burden on the individual with diabetes and on the health care
system. An increasing incidence worldwide, DM will be
likely a leading cause of morbidity and mortality in the
future. The worldwide prevalence of DM has risen
dramatically over the past two decades, from an estimated

30 million cases in 1985 to 382 million in 2013[4]. Based on
current trends, the International Diabetes Federation projects
that 592 million individuals will have diabetes by the year
2035[5].In the most recent estimate for the United States
(2012), the Centers for Disease Control and Prevention
(CDC) estimated that 9.3% of the population had diabetes
(~28% of the individuals with diabetes were undiagnosed;
globally, it is estimated that 50% of individuals may be
undiagnosed). The CDC estimated that the incidence and
prevalence of diabetes doubled from 1990-2008, but appears
to have plateaued from 2008-2012[6]. DM increases with
age. Worldwide, most individuals with diabetes are between
the ages of 40 and 59 years[7]. The ADA recommends
screening all individuals >45 years every 3 years and
screening individuals at an earlier age if they are overweight
(BMI >25 kg/m2 or ethnically relevant definition for
overweight) and have one additional risk factor for
diabetes[8].

2. Material and Methods

This is a cross sectional study conducted at Khaja Banda
Nawaz Teaching and General Hospital, in North Karnataka.
A total number of 50 cases were selected for the present
study. A pre-structural proforma will be used to collect
baseline data detailed clinical history with clinical
examination and relevant investigation including, complete
blood count, random blood sugar, serum creatinine, blood
urea, serum electrolytes, urine routine, fasting blood
glucose, post prandial blood sugar, HbA¢, lipid profile, CT
brain plain was done on participating individuals after the
permission of ethics committee of the institute.
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Inclusion Criteria

Patient with age more than 18 years , type 2 Diabetes
mellitus, hypertension, smoking history, history of previous
stroke

Exclusion Criteria

Patient with age less than 18 year, type 1 Diabetes mellitus,
stroke mimickers - unusual manifestations of nonvascular
conditions that may resemble acute stroke syndrome, seizure
/ postictal, subdural hematoma, abscess, intracranial tumors,
hypertensive encephalopathy, multiple sclerosis, psychiatric
problems, factitious disorders.

3. Results
Table 1: Distribution of Age and Gender
Gender

Age (years) Fomale Male Total
41-50 | 5(55.55%) | 4 (44.44%) | 9 (18.00%)
51-60 | 5(27.77%) |13 (72.22%) | 18 (36.00%)
61-70 | 4(30.76%) | 9 (69.23%) |13 (26.00%)
71+ 6 (60.00%) | 4 (40.00%) |10 (20.00%)
Total 20 (40.00%) | 30 (60.00%) | 50 (100%)

Mean + SD of age (years) were 61.82 £ 11.06

Total number of patients in the present study were 50. Out
of 50 patients, 30 were males and 20 were females. The
mean age in the present study is 61.82+11.06 years.

Table 2: Distribution of HbA;¢ with Gender
Sex

HbAc Female Male Total

<70 | 1(20.00%) | 4 (80.00%) | 5 (10.00%)
7.1-80] 9(64.28%) | 5 (35.71%) | 14 (28.00%)
8.1-9.0] 6(33.33%) | 12 (66.66%) | 18 (36.00%)
>9.0 | 4(30.76%) | 9 (69.23%) | 13 (26.00%)
Total | 20 (40.00%) | 30 (60.00%) | 50 (100%)

Mean + SD of HbA ¢ is 8.460 + 1.26

Out of 50 patients, 5 patients (10%) had HbA;c levels <7,
among which one was female and 4 were male. The HbA ¢
levels among 9 female (64.28%) and 5 male (35.71%)
observed was between 7.1-8.0. 18 (36%) patients had
HbAc levels between 8.1-9.0, while 13 patients i.e., 26%

had HbA level

$>0.

Table 4: HbA;c VS HTN & No H/o of HTN
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Figure 7: HbA,c levels in relation to Hypertension
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Table 5: Relationship between HbA;¢ with incidence of

stroke

Stroke =70 [71-80]8.1-9.0] >00 | °@
Isc. stroke |No. 5 9 15 8 37
% |13.51% | 24.32% | 40.54% | 21.62%| 100

TIA No 0 3 1 1 05
% 0% 60% 20% 20% | 100

Hem. Stroke | No 0 2 2 4 8
% 0% 25% 25% 50% | 100

Total No 5 14 18 13 50
Percentage | % | 10% 28% 36% 26% | 100

Out of 5 TIA patients, 3 had HbA¢ levels >7.1-8.0, 1 had
HbA /¢ levels 8.1-9.0 and 1 had HbA¢ levels >9.0. Among
37 patients of ischemic stroke, 5 had HbAc levels <7.0, 9
had 7.1-8.0, 15 patients had HbA;c levels 8.1-9.0 and 8
patients had HbA;c levels >9.0. Out of 8 hemorrhagic
stroke patients, 2 patients had HbA;c levels >7.1, 2 patients
had HbA,c levels >8.1, while 4 patients had HbA¢ levels
>9.0.
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Figure 8: Relationship between HbA;¢ with incidence of
stroke

HbA,c | HIN No. H/o HTN | Total
<70 | 4(80%) 1(20%) 5 (100%)
7.1-8.0 | 11 (78.57%) | 3 (21.42%) | 14 (100%)
8.1-9.0 | 12(66.66%) | 6 (33.33%) | 18 (100%)
>9.0 10 (76.92%) | 3 (23.07%) | 13 (100%)
Total | 37 (74%) 13 (26%) 50 (100%)

Out of 50 patients, 37 (74%) had hypertension and 13 (26%)
patients had no history of hypertension. Out of 37 (75%)
patients with hypertension, 4 patients had HbA ¢ levels <7.0,
11 had HbA;¢ levels 7.1-8.0, 12 had HbA;¢ levels 8.1-9.0,
while 12 patients had HbA,¢ levels >9.0. Out of 13 patients
(26%) with no history of hypertension, 1 patients had HbA ;¢
levels <7, 3 had 7.0-8.0, 6 had HbA ¢ levels between 8.1-9.0
and 3 had HbA¢ levels >9.0.

Table 6: Relationship between lipid levels (LDL &HDL)
with incidence of stroke
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Lipids
Strokes TIA Isc. Stroke Hem. Stroke
TC 185.8 £40.95 | 201.66 + 49.66 207 £ 23.31
TG 168.87 £29.31 | 155.32 £53.91 | 168.87 £ 29.31
HDL 30.25£6.75 35.21 £10.31 30.25 £6.75
LDL 119.8 £40.03 | 124.81 +37.50 | 137.62 +22.51
VLDL 34.4+£10.87 31.05 + 10.66 33.37+£6.75
P<0.05 were statistically significant
592
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Figure 9: Distribution of Hypertension and No H/o HTN

Out of 50 patients studied, no history of hypertension was
found in 13 patients (26%) and 37 patients (74%) had
history of hypertension.
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Figure 10: Patients based on type of strokes

Out of 50 patients studied, 5 patients had TIA, 8 had
hemorrhagic stroke and 37 had ischemic stroke.

Table 7: Association of HbA;c level with lipid parmeter

Lipid Levels Significant/
Vs HbA¢ Mean + S pyeie insignificant
TC 194.15 + 36.77 | P<0.05* sinificant
(8.46+1.261) g
157.94 £ 49.73 o .
TG (8.46+1.261) P<0.05 significant
34.06 £9.47 - .
HDL (8.46+1.261) P<0.05 significant
126.36 + 35.54 - S
LDL (8.46+1.261) P<0.05 significant
31.76 + 10.062 * -
VLDL (8.46+1.261) P<0.05 significant

*P<0.05 were statistically significant and p>0.05 is
insignificant.

Table 9: CT Findings
CT Findings No | %
Acute Bleed In Right Thalamus & Right Deep
Periventricular White Matter
Acute Bleed In Right Thalamus & Right
Gangliocapsular Region
Acute Infarct In Left Gangliocapsular Region, Insular
Cortex &Parietal
Hematoma In Left Fronto Parietal Region
Hemorrhage Inleft Side Internal Capsule
Infarct In B/L Frontal & Subcortical Region
Infarct In B/L Fronto Parietal Lobe

RlR|R|k -
(NN N

CT Findings
Infarct In Left Basal Ganglia
Infarct In Left Cerebellar Hemisphere
Infarct In Left Corona Radiata
Infarct In Left Fronto Tempo Parietal Cortex
Infarct In Left Gangliocapsular Region
Infarct In Left Internal Capsule
Infarct In Left Parafalcine Gyrus & Rt Precentral Gyrus
Infarct In Left Temporal & Parietal Cortex
Infarct In Right Temporal & Parietal Cortex
Infarct In Right Basal Ganglia
Infarct In Right Fronto Parietal Region
Infarct In Right Parieto Temporal Region
Infarct In Right Pca Territory
Infarct In Right Post Frontal / Parietal & Subcortical
Region
Infarct In Rt. Corona Radiata & B/L Infarct In Basal
Ganglia
Infarction In B/L Fronto Parietal Lobe
Infarction In Left Tempo Parietal Lobe
Intra Parenchymal Hemorrhage Right Cerebral
Peduncle & Pons
Intracerebral Hemorrhage In Right Gangliocapsular
Region
Lacunar Infarct In B/L Fronto Parietal Subcortical
Whitematter
Lacunar Infarct In Genu Of Right Internal Capsule
Lacunar Infarct In Left Basal Gangia
Lacunar Infarct In Left Lentiform Nucleas & Corona
Radiata
Lacunar Infarct In Right Fronto Parietal Subcortical
Region
Lacunar Infarct In Right Internal Capsule
Lacunar Infarct In Right Thalamus
Lacunar Infarct Inleft Thalamus & Left Basal Ganglia
Lacunar Infarct Inleft Thalamus &Pons
Left Intra Parenchymal Hemorrhage
Normal
Total
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Statistical Analysis:

The mean levels of various fractions were correlated with
basal reference values for normal individuals. Relevant
statistical methods like Normal distribution test were used to
see the significance of difference in mean values between
groups and to know the correlation between inter and
intragroup variations.

4. Discussion

Ischemic stroke is an important cause of morbidity and
mortality worldwide and currently the leading cause of adult
disability in developed countries[9], [10]. Several studies
have shown a higher prevalence of ischemic stroke in
subjects with diabetes mellitus[11], [12], [13]. Among
patients with diabetes several risk factors play a role
together to promote the development of ischemic stroke. In
the analysis of these risk factors can be identified diabetes-
specific factors such as hyperglycemia and vascular risk
factors such as hypertension and dyslipidemia [14].

In addition to these also genetic, demographic, and lifestyle
factors contribute in varying degrees to the overall risk of
people with diabetes. As a whole, all these factors,
contribute to the characteristic atherogenic profile of the
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patients with diabetes mellitus, in which there is a complex
interplay of several variables with inflammatory metabolic
disorders and their effect on the cardiovascular system that
may accelerate the atherosclerotic process both in
intracranial that extracranial vessels[15].

This could result in pathophysiological changes of cerebral
vessels in people with diabetes and increase the risk of
stroke [16].

The SVD play an important role in the context of diabetic
microangiopathy, in fact the subtype of stroke that is mainly
found in the subjects with diabetes mellitus is the lacunar
type[17]. Thus, diabetes is associated with a more insidious
ischemic damage to the brain, mainly manifesting as
lacunar infarcts and thus increase the risk of dementia and
lead to a steeper decline in cognitive function. On the other
and the hyperglycemia play an important pathogenetic role
in the acute phase of ischemic stroke as direct effector of
neuronal damage and it is well known as a negative
prognostic factor [18].

Therefore, the interaction between diabetes and stroke is a
bidirectional interaction and this underlines the close
relationship between these two common diseases which
often arise together [19].

Finally the higher risk of stroke, especially lacunar type, that
is observed in people with diabetes underline the importance
of preventing the higher cerebrovascular risk which
characterizes this class of patients with a multifactorial
treatment of risk factors for stroke, in particular lifestyle
factors, hypertension, and dyslipidemia with the aim to
prevent a substantial number of these disabling strokes
among patients with diabetes [20].

5. Conclusion

HbA;c may be a better indicator of glycemic status than
RBS in stroke. Achieving HbA¢ target to less than 7% in
diabetic patient is very important to prevent stroke. The
patient with hemorrhagic stroke had significantly higher
blood pressure level. It is also confirmed that hypertension
remained the most dominant risk factor for stroke. Diabetic
patient with stroke tend to have higher level of lipid fraction
—(TC, TG, LDL) and lower level of HDL. This suggest that
there appears to be some relation between the genesis of
various vascular complication and presence of lipid
abnormality. The dual biomarker HbA;¢, glycemic control
as well as lipid profile can be used for screening of high risk
patients for early diagnosis of dyslipidemia, thereby the
cerebrovascular and peripheral complications can be
prevented by timely intervention of the disease. This is a
small study. A large controlled trial will help in coming on
a conclusion.

References

[1] Mozaffarian D, Benjamin EJ, Go AS, et al. Heart
disease and stroke statistics—2015 update: A report
from the American Heart
Association. Circulation 2015; 131:
DOI:10.1161/CIR.0000000000000152.

(2]

(3]

[4]

(5]

6]

[7]
(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Moran A, Gu D, Zhao D, et al. Future cardiovascular
disease in china: markov model and risk factor
scenario projections from the coronary heart disease
policy model — China. Circ. Cardiovasc. Qual.
Outcomes. 2010; 3(3):243-252.

Wade S. Smith, S. Claiborne Johnston, J. Claude
Hemphill.  Cerebrovascular  disease.In:Harrison’s
Principles of Internal Medicine. 19" Edition, McGraw
Hill, New York. 2015; 2559-85.

Arun  Nanditha, Ronald C.W. Ma, Ambady
Ramachandran, etal. Diabetes in Asia and the Pacific:
Implications for the Global Epidemic. Diabetes Care 2016
Mar; 39(3): 472 485.https://doi.org/10.2337/dc15-
1536.

International Diabetes Federation. IDF diabetes atlas.
6th edn. 2013. Brussels: IDF,
www.idf.org/diabetesatlas.

Linda S. Geiss, MA; JingWang, MPH; Yiling J.
Cheng, et al. Prevalence and Incidence Trends for
Diagnosed Diabetes Among Adults Aged 20 to 79
Years, United  States, 1980-2012. JAMA.
2014;312(12):1218-1226.
doi:10.1001/jama.2014.11494.
Diabetes Atlas. third edition.
Federation; 2006.

Alvin C. powers. Diabetes mellitus: Diagnosis,
Classification, and Pathophysiology.in :Harrison’s
Principles of Internal Medicine. 19" Edition, McGraw
Hill, New York. 2015; 2399-2405.

Roger VL, Go AS, Lloyd-Jones DM, Adams RJ,
Berry JD, Brown TM, et al. Heart disease and stroke
statistics—2011  update. Circulation. 2011;123:e18-
e2009.
National
sheet. 2011.
Rong Chen, Bruce Ovbiagele, Wuwei Feng, etal.
Diabetes and Stroke: Epidemiology, Pathophysiology,
Pharmaceuticals and Outcomes. Am J Med Sci. 2016
April ; 351(4): 380-386.
d0i:10.1016/j.amjms.2016.01.011.

Ellen L. Air, Brett M. Kissela. Diabetes, the Metabolic
Syndrome, and Ischemic Stroke. Diabetes Care 2007
Dec; 30(12): 3131-3140.https://doi.org/10.2337/dc06-
1537.

Antonino  Tuttolomondo, Carlo Maida, Rosario
Maugeri, etal. Relationship between Diabetes and
Ischemic Stroke: Analysis of DiabetesRelated Risk
Factors for Stroke and of Specific Patterns of Stroke
Associated with Diabetes Mellitus. , J Diabetes Metab
2015, 6:5 DOI: 10.4172/2155-6156.1000544.
Bangalore S, Kumar S, Lobach I, Messerli FH . Blood
pressure targets in subjects with type 2 diabetes
mellitus/impaired fasting glucose: observations from
traditional and bayesian random-effects meta-analyses
of randomized trials. Circulation2011;123: 2799-810.
Colhoun HM, Betteridge DJ, Durrington PN, Hitman
GA, Neil HA, et al. (2004) Primary prevention of
cardiovascular disease with atorvastatin in type 2
diabetes in the Collaborative Atorvastatin Diabetes
Study (CARDS): multicentre randomised placebo-
controlled trial. Lancet 2004;364: 685-96.

Petrovic D, Milanez T, Kobal J, Bregar D, Potisk KP,
et al. Prothrombotic gene polymorphisms and

International Diabetes

Stroke  Association Stroke 101  fact

Volume 8 Issue 7, July 2019

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20199483

10.21275/ART20199483

594


https://www.omicsonline.org/open-access/acute-embolic-infarcts-from-alcaligenes-faecalis-meningitis-a-case-report-2314-7326-1000203.php?aid=69933
https://doi.org/10.2337/dc15-1536
https://doi.org/10.2337/dc15-1536
http://www.idf.org/diabetesatlas
https://doi.org/10.2337/dc06-1537
https://doi.org/10.2337/dc06-1537
https://www.ncbi.nlm.nih.gov/pubmed/21632497
https://www.ncbi.nlm.nih.gov/pubmed/21632497
https://www.ncbi.nlm.nih.gov/pubmed/21632497
https://www.ncbi.nlm.nih.gov/pubmed/21632497
https://www.ncbi.nlm.nih.gov/pubmed/21632497
https://www.ncbi.nlm.nih.gov/pubmed/15325833
https://www.ncbi.nlm.nih.gov/pubmed/15325833
https://www.ncbi.nlm.nih.gov/pubmed/15325833
https://www.ncbi.nlm.nih.gov/pubmed/15325833
https://www.ncbi.nlm.nih.gov/pubmed/15325833
https://www.ncbi.nlm.nih.gov/pubmed/12859287

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426

[17]

[18]

[19]

[20]

atherothrombotic cerebral infarction. Acta Neurol
Scand 2003;108: 109-13.

Renzhe Cui, Hiroyasu Iso, Kazumasa Yamagishi, etal.
Diabetes Mellitus and Risk of Stroke and Its Subtypes
Among Japanese The Japan Public Health Center
Study. Stroke. 2011;42:2611-2614.

Sone H, Tanaka S, limuro S, Tanaka S, Oida K, et
al. Long-term lifestyle intervention lowers the
incidence of stroke in Japanese patients with type 2
diabetes: a nationwide multicentre randomised
controlled trial (the Japan Diabetes Complications
Study). Diabetologia 2010; 53: 419-28.

Look AHEAD Research Group, Wing RR. Long-term
effects of a lifestyle intervention on weight and
cardiovascular risk factors in individuals with type 2
diabetes mellitus: four-year results of the Look
AHEAD trial. Arch Intern Med 2010;170: 1566-75.
Wing RR, Lang W, Wadden TA, Safford M, Knowler
WC, et al. Benefits of modest weight loss in improving
cardiovascular risk factors in overweight and obese
individuals with type 2 diabetes. Diabetes Care2011;
34:1481-86.

Paper ID: ART20199483

Volume 8 Issue 7, July 2019

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

10.21275/ART20199483

595


https://www.ncbi.nlm.nih.gov/pubmed/20054522
https://www.ncbi.nlm.nih.gov/pubmed/20054522
https://www.ncbi.nlm.nih.gov/pubmed/20054522
https://www.ncbi.nlm.nih.gov/pubmed/20054522
https://www.ncbi.nlm.nih.gov/pubmed/20054522
https://www.ncbi.nlm.nih.gov/pubmed/20876408
https://www.ncbi.nlm.nih.gov/pubmed/20876408
https://www.ncbi.nlm.nih.gov/pubmed/20876408
https://www.ncbi.nlm.nih.gov/pubmed/20876408
https://www.ncbi.nlm.nih.gov/pubmed/20876408



