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Abstract:

INTRODUCTION: Diabetes is a global health problem which affects all age group including children,
adolescents, and adults. According to the World Health Organization (WHO), worldwide approximately
180 million people currently have type 2 DM (T2DM) and more than 95% of people with diabetes have
this form. Also the number of people with type 2 DM is estimated to double by 20. According to the first
WHO Global report on diabetes shown that the number of adults living with diabetes has quadrupled
since 1980 to 422 million adults. This dramatic rise is largely due to the rise in type 2 diabetes and major
factors driving it include overweight and obesity. In 2012 diabetes caused 1.5 million deaths and its
complications can lead to heart attack, stroke, blindness, kidney failure and lower limb amputation'. In
India, there are about 69.2 million people living with diabetes and are expected to cross 123.5 million by
2040. Intensive glycemic control lowers the incidence and progression of microvascular complications,
the morbidity associated with these complications is still increasing. Diabetic microvascular which
involves small vessels, such as capillaries and macrovascular complications involving large vessels,
such as arteries and veins have similar etiologic characteristics. Chronic hyperglycemia plays a major
role in the initiation of diabetic vascular complications through metabolic and structural derangements.
Diabetic nephropathy (DN) is a progressive complication of both typel DM and type2 DM. The first
manifestation of DN is microalbuminuria, which progresses to overt albuminuria.

RESULTS: Mean age of the patients with DN was 62.54 + 12.47. Male were 36 (72%) and female were
14 (28%) included in the study. The mean duration of nephropathy was 7.2 + 2.9 years. Family history
of DN was shown in 5 (10%). In DN Complications retinopathy was seen in 22 (44%), Stroke in 4 (8%),
coronary artery disease in 29(58%), angina in (26 (52%), hypertension in 44 (88%), diabetic foot in 3
(6%) end stage renal disease in13 (26%) and death in 3 (6%) during study period. The mean proteinuria
in our DN patients (gm/24 hrs) was 2.01 + 1.99 gm/L at baseline. Protein excretion < 0.5 was found in
16 (32%) patients, mean HbA1C was 9.2 + 1.8 % (Range 5.4-15.9) at base line and 8.93 + 2.08 % (6.5-
12.5) at the last visit.

CONCLUSION: Frequent screenings in addition to tight glycaemic, lipid, and blood pressure control
may be helpful. In our study are at a higher risk of having retinopathy, CAD, angina, hypertension was
observed. These complications should be studied further in future. Continuous monitoring of Blood
pressure, BMI, Hypertension, HbA1C should be screened on regular basis to prevent.
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defects in insulin secretion, insulin action, or

both. Type 2 diabetes encompasses individuals
Diabetes mellitus (DM) has been described as @~ who have insulin resistance (IR) and usually

metabolic disorder which is characterized by relative or in rare cases absolute insulin
hyperglycemia developing as a consequence of  deficiency’.DM is a global health problem which
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affects all age group including children,
adolescents, and adults. According to the World
Health  Organization (WHO), worldwide
approximately 180 million people currently have
type 2 DM (T2DM) and more than 95% of people
with diabetes have this form. Also the number of
people with type 2 DM is estimated to double by
2030" According to the first WHO Global report
on diabetes shown that the number of adults
living with diabetes has quadrupled since 1980 to
422 million adults. This dramatic rise is largely
due to the rise in type 2 diabetes and major
factors driving it include overweight and obesity.

In 2012 diabetes caused 1.5 million deaths and
its complications can lead to heart attack, stroke,
blindness, kidney failure and lower limb
amputation™.In India, there are about 69.2
million people living with diabetes and are
expected to cross 123.5 million by 2040 .Also,
worldwide about 193 million diabetics remain
undiagnosed predisposing them to the
development of several long-term complications
of untreated chronic hyperglycemia®. Intensive
glycemic control lowers the incidence and
progression of microvascular complications, the
morbidity associated with these complications is
still increasingVi. Diabetes is strongly associated
with microvascular and macrovascular
complications, which includes retinopathy,
nephropathy, and microvascular neuropathy and
ischemic heart disease, peripheral vascular
disease, and macrovascular cerebrovascular
disease which results in organ and tissue damage
in approximately one third to one half of people
with diabetes"".

Diabetic microvascular which involves small
vessels, such as capillaries and macrovascular
complications involving large vessels, such as
arteries and veins have similar etiologic
characteristics. Chronic hyperglycemia plays a
major role in the initiation of diabetic vascular
complications through metabolic and structural
derangements, which includes the production of
advanced glycation end products (AGE),
abnormal activation of signalling cascades such
as protein kinase C, elevated production of

reactive oxygen species like ROS, oxygen-
containing molecules that can interact with other

biomolecules and result in damage, and
abnormal  stimulation of  hemodynamic
regulation systems (such as the renin-

angiotensin system [RAS])"".

Diabetic nephropathy (DN) is a progressive
complication of both typel DM and type2 DM.
The first manifestation of DN is
microalbuminuria, which progresses to overt
albuminuria (ie, increased albumin levels in the
urine, indicating more severe renal dysfunction)
and eventually leading to renal failure™. Around
one fourth of people with type 2 diabetes have
microalbuminuria or a more advanced stage of
DN that worsens at a rate of 2% to 3% per year”.
Characteristic features of DN include thickening
of glomerular basement membranes and
glomerular hyper filtration, which leads
to masengial extracellular matrix expansion and
further increases in urinary albumin excretion®
and ultimately progressing to glomerular and
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tubular sclerosis and renal failure™.
MATERIAL AND METHODS

Present study is a cross sectional, retrospective
study on patients of Lokmanya Group of
Hospitals Chinchwad Nigadi Pune, a tertiary
hospital in Pune. This study was carried out from
March 2017 to Feb 2018. Patients screened were
clinically diagnosed DN patients according to
World Health Organization (WHO)
criteria® . There were 50 diabetic nephropathy
patients included in the study. Demographic
characteristics and patients' height and weight
were recorded, and body mass index (BMI) was
calculated in metrics units. Blood investigations
like blood glucose, HbA1C, cholesterol,
Triglycerides (TG), serum creatinine, creatinine
clearance, and24-hour urinary protein were
investigated for each patient. Glomerular
filtration rate (GFR) was calculated by using
Kockroft and Gualt equation. Rate of change of
GFR was calculated. Renal function was
considered to be stable in patients if yearly
change of GFR was 1-2.5 ml, and it was con-
sidered deteriorated if yearly decrease of GFR
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was > 2.5 ml. While renal function was consi-
dered improved; if yearly change of GFR was < 1
ml. Duration of follow-up, age at onset of
diabetes, duration of complications, time for
doubling of serum creatinine, and ESRD were
recorded. Time course of all the above para-
meters were followed up carefully. Statistical
analysis was done by using SPSS for Windows
statistical package.. P value of < 0.05 was
considered statistically significant. All data was
entered in Excel datasheet.

OBSERVATIONS AND RESULTS

Mean age of the patients with DN was 62.54
+ 12.47. Male were 36 (72%) and female were 14
(28%) included in the study. The mean duration
of nephropathy was 7.2 + 2.9 years. Family
history of DN was shown in 5 (10%)

Table 1: Characteristics of the patients at first visit

Characteristics N=50

Mean Age 62.54 £ 12.47
Male 36 (72%)
Female 14 (28%)
Duration of nephropathy was 7.2+29yrs
Family history of DN 5 (10%)

Table 2: Body mass index (BMI) of the patients at

first visit
BMI (kg/m’) N (%)
Normal (18.5-25) 5(10%)
overweight (BMI 25.1-30) 41 (82%)
Obese (BMI 30.1-40) 6(12%)
underweight 1(2%)

At the initial visit, BMI normal was seen in 5
(10%) patients, 41 (82%) patients were
overweight, 6(12%) patients were obese, and 1
(2%) patients were underweight.

Table 3: Diabetic complications

Complications N=50 | Percentage
Retinopathy 22 44%
Stroke 4 8%
Coronary artery disease 29 58%
Angina 26 52%
Hypertension 44 88%
Diabetic foot 3 6%

End stage renal disease 13 26%
Blindness

Death 3 6%

In DN Complications retinopathy was seen in 22
(44%), Stroke in 4 (8%), coronary artery disease
in 29(58%), angina in (26 (52%), hypertension in
44 (88%), diabetic foot in 3 (6%) end stage renal
disease in13 (26%) and death in 3 (6%) during
study period.

The mean time to onset of diabetic com-
plications from the diagnosis of diabetes in
present study was 10.4 + 3.6 years for coronary
artery disease, 16.4 + 5.9 years, for retinopathy,
10.6 + 5.4 years for neuropathy, and 5.1 + 3.2
years for diabetic foot. End stage renal disease
was observed in patients those who were
diagnosed >20 years.

25 (50%) patients had serum creatinine < 110
umol/L, 15 (30%) between 110-140 umol/L, 4
(8%) between 141-165 umol/L, and 6 (12%) >
220 pmol/L. At the last visit 18 (36% of patients
had their serum creatinine > 220 pmol/L.

The mean proteinuria in our DN patients (gm/24
hrs) was 2.01 + 1.99 gm/L at baseline. Protein
excretion < 0.5 was found in 16 (32%)
patients, mean HbA1C was 9.2 + 1.8 % (Range
5.4-15.9) at base line and 8.93 + 2.08 % (6.512.5)
at the last visit.

The mean cholesterol was 5.29 + 1.3 mmol/L
(range 2.1-11.6 mmol/L) at baseline versus 4.28 +
1.0 mmol/L (1.8-9.6) at the last visit. Hyper-
cholesteremia was seen in 42 (84%) patients at
base line. At the initial visit, there were 26 (52%)
patients who had cholesterol < 5.2 mmol/L; At
the last visit, 21 (42%) patients had serum
cholesterol < 5.2mmol/L.

DISCUSSION AND CONCLUSION

Several landmark studies like United Kingdom
Prospective Diabetes Study (UKPDS) have
demonstrated that strict glycemic control limit
the microvascular disease while attempts to
improve macrovascular outcomes through
glucose-lowering interventions still remain
shrouded with controversy. A relative risk (RR)
reduction in myocardial infarction (MI) (P=
0.052) has been observed in the 10 years of post
trial follow-up of UKPDS®™. The risk of
cardiovascular mortality, nonfatal Ml and stroke
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was reduced with pioglitazone in the Prospective
Pioglitazone Clinical Trial in Macrovascular
Events as compared to placebo group™.

In recent years, more attention has been given
on the management of macrovascular
complications such as stroke and acute coronary
syndromes. It is well-recognized that vascular
complications in a given tissue are often
accompanied by evidence of pathology in other
vascular regions. A linear relationship between
microvascular complications and duration of
disease was established by the authors where
they documented the presence of
microvasculopathy across different age groups in
their study in 25-40% of diabetic patients aged
>25 years with more than 5 years duration of
diabetes™. In our study stroke was observed in 4
(8%) and coronary artery disease was seen in
29(58%) and angina in 26 (52%) patients.
Matheus and Gomes described the case report of
type 1 DM (T1DM) patient with early and
aggressive coronary artery disease (CAD) without
evidence of nephropathy, or classical risk factors
for CAD. Patients with DM and associated
microvascular complications appear particularly
at higher risk of accelerated atherosclerosis
which ultimately converts in cerebrovascular and
cardiovascular events and premature death™".

Diabetic retinopathy was seen in 2 (44%) and
complete loss of vision was found in 3 (1.6%)
patients. Prevalence of retinopathy among Saudi
patients with diabetes was reported previously
as 31%. In ou study hypertension was seen in 44
(88%) of the cases which was quite high. In a
study by D Hirata et al™" prevalence of
hypertension was 62.6% which was less as
compared to our study™,
Susceptibility for diabetic complications varies
from one ethnic to another, and also from one
XX XXi

individual to another™,™.

According to Gross JL et al.*"Proteinuria is seen
in 15-40% of patients with type 1 diabetes while
it ranges from 5 to 20% in patients with T2DM.
The prevalence of diabetic nephropathy was

higher in African Americans, Asians, and Native

Americans®’. In India, CURES 45 reported a
prevalence of 2.2% for overt diabetic
nephropathy and 26.9% for microalbuminuria™".
It has been seen that dyslipidemia with increased
low-density lipoprotein (LDL) cholesterol and
triglycerides is independently associated with
diabetic kidney disease™". In our study the mean
cholesterol was 5.29 + 1.3 mmol/L (range 2.1-
11.6 mmol/L) at baseline versus 4.28 = 1.0
mmol/L (1.8-9.6) at the last visit. Hyper-
cholesteremia was seen in 42 (84%) patients at
base line. At the initial visit, there were 26 (52%)
patients who had cholesterol < 5.2 mmol/L; At
the last visit, 21 (42%) patients had serum
cholesterol < 5.2mmol/L.

End stage renal disease was seen in 13(26%)
cases, Mitka M™ reported 27.8% in his study in
USA.

There is sharp increase in the cases of diabetes in
India. Age, male gender, duration of diabetes,
baseline HbA1C, systolic blood pressure, and
renal function are risk factors for diabetic
complications and nephropathy. Frequent
screenings in addition to tight glycaemic, lipid,
and blood pressure control may be helpful. In
our study are at a higher risk of having
retinopathy, CAD, angina, hypertension, which
should be studied further in future. Continuous
monitoring of Blood pressure, BMI,
Hypertension, HbA1C should be screened on
regular basis to prevent these complications.

REFERENCES

1. https://www.who.int/diabetes/global-
report/en/

2. Standards of Medical Care in Diabetes-2016:

Summary of Revisions. Diabetes Care. 2016

Jan; 39 Suppl 1:54-5.

World Health Organization. Diabetes facts.

https://www.who.int/diabetes/global-

report/en/

5. International  Diabetes  Federation. IDF
Atlas. 7th edition. [Last accessed on 2015
Dec 27]. Available
from: http://www.diabetesatlas.org

P w

36



Dr. Ravindra Keshavrao Nitturkar, International Journal of Medical Science and Diagnosis Research (IJMSDR)

10.

11.

12.

13.

14.

15.

ADVANCE Collaborative Group., Patel A,
MacMahon S, Chalmers J, Neal B, Billot L,
Woodward M, Marre M, Cooper M, Glasziou
P, Grobbee D, Hamet P, Harrap S, Heller S,
Liu L, Mancia G, Mogensen CE, Pan C,
Poulter N, Rodgers A, Williams B, Bompoint
S, de Galan BE, Joshi R, Travert F.Intensive
blood glucose control and vascular outcomes
in patients with type 2 diabetes.N Engl J
Med. 2008 Jun 12; 358(24):2560-72.

UK Prospective Diabetes Study (UKPDS).
VIIl.  Study design, progress and
performance. Diabetologia. 1991 Dec;
34(12):877-90.

Cade WT. Diabetes-related microvascular
and macrovascular diseases in the physical
therapy setting. PhysTher. 2008;88(11):1322-
35.

Drummond K, Mauer M, International
Diabetic Nephropathy Study Group.The early
natural history of nephropathy in type 1
diabetes: I1. Early renal structural changes in
type 1 diabetes. Diabetes. 2002 May;
51(5):1580-7.

Adler Al, Stevens RJ, Manley SE, Bilous
RW, Cull CA, Holman RR, UKPDS
GROUP. Development and progression of
nephropathy in type 2 diabetes: the United

Kingdom  Prospective  Diabetes  Study
(UKPDS 64).Kidney Int. 2003 Jan;
63(1):225-32.

Friedman E. Diabetic renal disease. In:

Rifkin H, Porte D Jr, eds. Ellenberg and
Rifkin's Diabetes Mellitus: Theory and
Practice. 4th ed. New York, NY: Elsevier;
1990:684-709.

vanDijk C, Berl T. Pathogenesis of diabetic
nephropathy.RevEndocrMetabDisord. 2004
Aug; 5(3):237-48.

Hsieh MS, Hsiao JY, Tien KJ, et al. Chronic
kidney disease as a risk factor for coronary
artery disease in Chinese with type 2
diabetes. Am J Nephrol 2007;28(2):317-23
Holman RR, Paul SK, Bethel MA, Matthews
DR, Neil HA. 10-year follow-up of intensive
glucose control in type 2 diabetes. NEngl J
Med. 2008 Oct 9; 359(15):1577-89.
Charbonnel B, Dormandy J, Erdmann E,
Massi-Benedetti M, Skene A, PROactive

16.

17.

18.

19.

20.

21.

22.

23.

Study Group. The prospective pioglitazone
clinical trial in macrovascular events
(PROactive): can pioglitazone reduce
cardiovascular events in diabetes? Study
design and baseline characteristics of 5238
patients.  Diabetes Care. 2004  Jul;
27(7):1647-53.

Chawla A, Chawla R, Bhasin GK, Soota K.
Profile of adolescent diabetics in North
Indian population. J ClinDiabetol. 2014;1:1—
3.

Kalofoutis C, Piperi C, Kalofoutis A, Harris
F, Phoenix D, Singh J. Type Il diabetes
mellitus and cardiovascular risk factors:
Current therapeutic approaches. Exp Clin
Cardiol. 2007 Spring; 12(1):17-28.
Hirata-Dulas CA, Rith-Najarian SJ, Mcintyre
MC, et al. Risk factors for nephropathy and
cardiovascular diseases in diabetic Northern
Minnesota American Indians. Clin Nephrol
1996;46(2):92-8.

Matheus AS, Gomes MB. Early aggressive
macrovascular disease and type 1 diabetes
mellitus without chronic complications: a
case report.BMC Res Notes. 2013 Jun 6;
6():222.

Cowie CC, Port FK, Wolfe RA, Savage PJ,
Moll PP, Hawthorne VM. Disparities in
incidence of diabetic end-stage renal disease
according to race and type of diabetes. N
Engl J Med 1982; 321(16):1074-9.

Young BA, Maynard C, Bokyko EJ. Racial
differences in diabetic nephropathy, cardio-
vascular disease, and mortality in a national
population of veterans. Diabetes Care
2003;26 (8):2392-9.

Gross JL, de Azevedo MJ, Silveiro SP,
Canani LH, Caramori ML, Zelmanovitz T.
Diabetic nephropathy: diagnosis, prevention,
and treatment. Diabetes Care. 2005 Jan;
28(1):164-76.

Adler Al, Stevens RJ, Manley SE, Bilous
RW, Cull CA, Holman RR, UKPDS
GROUP. Development and progression of
nephropathy in type 2 diabetes: the United

Kingdom Prospective Diabetes  Study
(UKPDS 64).Kidney Int. 2003 Jan;
63(1):225-3

37



Dr. Ravindra Keshavrao Nitturkar, International Journal of Medical Science and Diagnosis Research (IJMSDR)

24. Adler Al, Stratton IM, Neil HA, Yudkin JS,

25.

Matthews DR, Cull CA, Wright AD, Turner
RC, Holman RR. Association of systolic
blood pressure with macrovascular and
microvascular complications of type 2
diabetes (UKPDS  36):  prospective
observational study.BMJ. 2000 Aug 12;
321(7258):412-9.

Mitka M. Report quantifies diabetes
complications. JAMA 2007; 297(21):2337-
8.

38



