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INTRODUCTION

Diabetes mellitus describes a group of metabolic disease in which the

person has increased blood glucose values, either because insulin

production is insufficient or because the body’s cells do not respond

properly to insulin or both

There is no defined diabetes cause. Because the causes of diabetes mellitus

vary depending on the individual and type. Diabetes mellitus is a common

disorder with an annual prevalence of 8.2%. Type 2diabetes mellitus is the

most common form (90%).

There is usually an asymptomatic period between the actual onset of

hyperglycemia and clinical diagnosis. This asymptomatic phase is

estimated to last for 4-7 years (1). Because of this undiagnosed and

untreated chronic hyperglycemia is responsible for the increased

prevalence of microvascular complications in newly diagnosed diabetes

mellitus.

Coronary artery disease, peripheral arterial disease and cerebrovascular

disease are the macrovascular complications of diabetes mellitus.

Microvascular complication in diabetes include



2

 Diabetic retinopathy

 Diabetic nephropathy

 Diabetic neuropathy

Some studies have shown diabetic retinopathy is common in newly

detected diabetes mellitus(2). It is seen in 39% of men and  35% of women

,with marked retinopathy present in 4% of women and 8% of men at the

time of diagnosis of diabetes mellitus(3). It remains the leading cause of

blindness in most of the diabetic population. With  appropriate medical

care visual loss can be prevented.

Incidence of diabetic nephropathy in newly detected type2 diabetes

mellitus is as high as 17.34%. Poor glycaemic control, high HbA1C,

Increased BMI, dyslipidemia, hyperuricemia male sex may play a

significant role in diabetic nephropathy. Presence of microvascular

complication in newly detected diabetes mellitus are showing increasing

trends in India. Early detection of microvascular complications like

diabetic retinopathy, diabetic nephropathy and its treatment prevent the

progression of these complications and hence morbidity and mortality

among patients.
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Our study is to detect microvascular complications like diabetic

retinopathy and diabetic nephropathy at the time of diagnosis of diabetes

mellitus.
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REVIEW OF LITERATURE

Diabetes mellitus is a group of metabolic disease characterized by

hyperglycemia resulting from defects in

1.insulin secretion

2.insulin action

3.or combination of both.

HISTORICAL REVIEW

DIABETES MELLITUS

The knowledge of diabetes dates back to centuries before Christ.

Polyuric disease resembling diabetes was described as early as 150 BC in

ancient Egyptiyan records discovered by George Beers. Celsius (30 BC –

50 AD) had recognized the disease.

Diabetes, a Greek term which literally means  to ‘run thru’ or a

‘siphon’ was initially used by Aretaeus in 1ST century AD for the generic

description of a condition causing increased urine output(4). Roman

physicians thought of diabetes as a wonderful affection, not very frequent

among men, being melted down of flesh and limbs into urine. The patient

never stopped making water , but the flow is incessant as if from a opening

of aqueducts – Aretaeus , the Cappadocian(5,6). The association of polyuria
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with a sweet tasting substance in the urine was first reported in Sanskrit

literature dating from 5th to 6th centuries AD at the time of two noted Indian

physicians Susruth and Charaka.

It was in the 17th century that Thomas Willis (1621-1675) made the

observation “as if imbibed with honey and sugar about the diabetic urine

“ A century after Willis , Mathew Dobson (1735-1784) demonstrated that

the sweetness of urine was indeed due to sugars. It was John Rollo who

was one of the first to use the adjective mellitus (mellitus-honey) to

distinguish it from other polyuric states in which the urine was unsavory

(Greek – insipitus). Over the centuries , gradually the causes and the

complications of this disease were recognized.

Effective treatment for diabetes was not developed until the early part of

the twentieth Century. Diabetes mellitus, colloquially referred to as

diabetes is a multi-system metabolic disease in which there is high plasma

sugar values.

Diabetes is due to reduced level of production of insulin by the pancreatic

islets or due to receptor level resistance to insulin despite adequate

circulating insulin levels .
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ETIOLOGICAL CLASSIFICATION OF DIABETES

I. Type 1 diabetes mellitus

A. Immune mediated

B. Idiopathic

II. Type 2 diabetes mellitus

III. Other specific types

A. Genetic defects in beta cell function – MODY type 1 to type 6

mitochondrial diabetes
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B.  Genetic defects in Insulin action

 Type A Insulin resistance

 Lipoatrophic diabetes

C.  Pancreatic diseases    Fibrocalcific pancreatitis

Pancreatectomy

Cystic fibrosis

D.  Endocrinopathies – Acromegaly

Cushing’s syndrome

Pheochromocytoma

Hyperthyroidism

E.  Drug induced – Glucocorticoids

Thyroid hormone

Diazoxide

Thiazides

Phenytoin

Vacor

Pentamidine
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Olanzapine

Rifampicin

F.  Infections –

 Congenital Rubella

 Cytomegalovirus

 Mumps

G.  Uncommon forms of immune mediated diabetes – “Stiff-man”

syndrome    , Anti-insulin receptor antibodies

H.  Genetic syndrome association

 Down’s syndrome

 Turner’s syndrome

 Klinefelter’s syndrome

 Myotonic dystrophy

 Prader-Willi syndrome



9

IV.   Gestational Diabetes

CRITERIA FOR DIAGNOSIS OF DIABETES MELLITUS

RISK FACTORS

Modifiable risk factors

 Over weight (obesity)

 Sedentary life style

 Previously identified glucose intolerance (IGT and / or

IFG)

 Metabolic syndrome

 Dietary factors

 Intrauterine environment

 Smoking
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Non modifiable risk factors

 Ethinicity ( African – American , native American or

pacific islanders)

 Family history of type 2 diabetes mellitus

 Age

 Gender

 History of gestational diabetes

 Polycystic ovarian syndrome

 Inflammation

TYPE 2 DIABETES MELLITUS

This occurs due to insulin resistance or insensitivity of tissue to

insulin and relative insulin deficiency.Over weight is a major risk factor

for the disease. The insulin resistance seems to be caused by the toxic

effects of dyslipidemia which interferes with insulin signalling processes

between receptor activation and cellular effects. Some studies have shown

that obese individuals have reduced number of insulin receptors in adipose

tissue, muscle and liver. They usually show an improvement in glucose

tolerance with exercise.
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ROLE OF GENETIC FACTORS, OBESITY AND

INFLAMMATION  IN DIABETES
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CONSEQUENCES OF DISTURBED METABOLISM IN

DIABETES
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PATHOGENESIS OF DIABETES MELLITUS
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SIGNS AND SYMPTOMS

The classical symptoms of hyperglycemia are

 Weight loss

 Polyuria

 Polyphagia

 Polydipsia

 Several signs and symptoms are signal the onset of

diabetes although they are not specific for the disease

they include

 Blurred vision

 Thirst

 Fatigue

 Slow healing of wounds

 Headache

 Itchy skin

 Hunger

 Vaginal infection

 Frequent urination

 Sudden weight loss

 Tingling sensation of hands and legs
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COMPLICATIONS OF DIABETES

Acute

 Diabetic ketoacidosis

 Hyperglycemic hyperosmolar state

 Hypoglycemia

Long term

MICROVASCULAR COMPLICATIONS

 Retinopathy

 Neuropathy

 Nephropathy

MACROVASCULAR COMPLICATION

 Ischemic heart disease

 Cerebrovascular disease

 Peripheral vascular disease

Others

 Infections

 UTI

 Tuberculosis

 Candidiasis – Oral / Vulvovaginal
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 Mucormycosis

 Necrotising fasciitis

 Periodontitis

DIABETIC RETINOPATHY

Diabetic retinopathy is the most common cause of legal blindness

in  20 - 70 years. Blindness usually due to nonresolving vitreous

hemorrhage, tractional retinal detachment or diabetic macular oedema.

However, the 5year risk of severe visual loss can be reduced if a person

with proliferative DR undergoes laser photocoagulation. DR is usually

asymptomatic in its most treatable stages; so early detection through

regularly scheduled ocular examination is important(7) .

Epidemiology

The prevalence of retinopathy at the time of diagnosis is much

greater in type 2 (6.7–30.2%) than type 1 (0–3%), because the former is

more likely to remain undiagnosed for longer periods of time.

Approximately one  fourth of diabetic patients is unaware of their disease.

Prevalence of proliferative DR is more in long standing type 1 diabetes

mellitus. However, in type 2 DM patients on insulin, risk is equally high

(25%) possibly owing to chronic hyperglycemia.
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Risk Factors

Duration of diabetes

 Most important factor

 Longer the duration higher the incidence

 Rare before puberty.

Poor control of diabetes

 Worsens the progression

 Tight control does not guarantee prevention, but

delays the onset and slows progression.

Pregnancy

 Associated with rapid progression of pre-existent

retinopathy

 Postpartum reversal of retinopathy may occur

 It is rare for women without retinopathy to develop it

during pregnancy

 De novo gestational diabetes has no risk of retinopathy.

Hypertension is associated with worsening of Retinopathy

Nephropathy
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 Associated with worsening worsening of Retinopathy

 Treatment as with renal transplantation leads to

improvement.

Obesity

Hyperlipidemia

Smoking.

CLASSIFICATION

 Non proliferative diabetic retinopathy

 proliferative diabetic retinopathy

 clinically significant macular edema

Non proliferative diabetic retinopathy is further classified into

 Mild

 Moderate

 Severe

 Very severe
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NONPROLIFERATIVE DIABETIC RETINOPATHY

Mild NPDR

• one microaneurysm earliest clinically detectable lesion

• Retinal hemorrhages and hard or soft exudates may be present.

Moderate NPDR

• Microaneurysms + dot and blot hemorrhages in at least one

quadrant

• Soft exudates (Cotton wool spots)

• Venous beading or intraretinal microvascular abnormalities

(IRMA).

Severe NPDR

• Microaneurysms and intraretinal hemorrhages in all four quadrants

• Venous beading in two or more quadrants

• Moderate IRMA in at least one quadrant

• Known as the 421 rule.
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Very Severe NPDR

• any two of the features of the 421 rule

Proliferative Diabetic Retinopathy

• Proliferation of new vessels, usually from the veins.

• New vessels on the optic disk (NVD)

• New vessels elsewhere on the retina, along the course of the retinal

vessels (NVE).

Clinically Significant Macular Edema

• Presents with dimness of vision

• Retinal edema close to fovea

• Hard exudates close to fovea associated with adjacent retinal

edema.
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PATHOGENISIS OF DIABETIC RETINOPATHY
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It is a microangiopathy caused by effect of hyperglycemia on small blood

vessels leading to

 retinal capillary occlusion

 retinal capillary leakage.

It is caused by

 Sorbitol accumulation (glucose    aldose reductase     sorbitol)

 Free radical mediated oxidative stress

 Accumulation of advanced glycation end products

 Excessive activation of protein kinase C and diacyl glycerol

FUNDUS FINDINGS OF DIABETIC RETINOPATHY

Microaneurysms:

 Earliest sign of diabetic retinopathy

 appears as tiny red dots

 saccular outpouchings of damaged retinal capillaries

 appears first temporal to the fovea

Dot and Blot Hemorrhages

 Due to rupture of wall of microaneurysm

 If the hemorrhage is deep, it is round or oval



25

 Vitreous haemorrhage – bleeding into the vitreous

Flame shaped haemorrhage

 Arises from superficial pericapillary arterioles

 If the haemorrhage is in the nerve fiber layer , it takes a flame

shape

 They follow the architecture of the nerve fiber layer

Exudates

Hard exudates

 lipid deposits due to chronic leakage from damaged

vessel

 waxy, glistening lesions with distinct margins

 appears as a ring around leaking micro aneurysms

(circinate retinopathy)

 it can be reabsorbed spontaneously

 or can be resolved following laser photo coagulations

Cotton wool spots (soft exudates)

 white fluffy lesion in nerve fiber layer

 localized nerve fiber layer infarcts

 indicates worsening of NPDR
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Venous beading

 focal areas of venous dilatations

 intra retinal microvascular abnormalities

 dilated tortuous channels between diseased arterioles and

venules

 recognized only by slit lamp microscope

Neo vascularization

 new vessels on the disc

 new vessels elsewhere on the retina

 network of fine wisps and strands

 flat or elevated

 associated with fibrosis

Tractional retinal detachment

 due to contraction of the fibro vascular mass

 mass is adherent to the vitreous

 it exerts traction on the retina
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SCREENING PROTOCOL FOR DIABETIC RETINOPATHY

DIABETES TYPE RECOMMENDED

TIME FOR FIRST

EXAMINATION

RECOMMENDED

FOLLOW UP

TYPE I 3-5 years after

diagnosis

yearly

TYPE II At the time of

diagnosis

yearly

Symptoms of diabetic retinopathy

 Blurred vision

 Floaters and flashes

 Fluctuating vision

 Dark areas in the vision

 Distorted vision

 Impaired colour vision

 Partial or total loss of vision

 Poor night vision
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COMPLICATIONS OF DIABETIC RETINOPATHY

All are essentially complications of neovascularization

 Vitreous haemorrhage

 Tractional retinal detachment

 Rubeosis iridis

 Glaucoma

All complications are preventable if appropriate treatment is instituted

early enough.
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TREATMENT

Algorithm for management of retinopathy
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Indications of treatment

o NVD > 1/3rd disc in area

o Less extensive NVD + haemorrhage

o NVI >1/2 disc in area + haemorrhage

Treatment of underlying disorders

 Glycaemic control

 Insulin, oral hypoglycaemic agents

 Blood pressure control – anti hypertensive medications

 Cholesterol control – statins, fibrates

 Support renal function- ACE inhibitors, ARB

 Life style modifications

 Smoking cessation

 Alcohol cessation

 Exercise

 Weight control
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LASER PHOTOCOAGULATION

 Focal

 Laser therapy to seal leaking blood vessels(focal lasers)

 Clinically significant macular edema (grid pattern)

Panretinal photocoagulation

 Laser therapy to reduce the oxygen demand on retina

Vitrectomy

 Surgical treatment to remove extensive vitreous fibro vascular

strands

 Because these fibro vascular strands causing retinal traction

Intra retinal anti-VEGF

 Bevacizumab

 Ranibizumab

Intra retinal steroids

 Triamcinolone acetonide

Pars plana vitrectomy
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DIABETIC NEPHROPATHY

Diabetic nephropathy is a clinical syndrome defined by the

persistent proteinuria greater than 500mg/24hours in a person with

diabetic retinopathy without other renal disease. Albuminuria

>300mg/24hours is equivalent to a proteinuria >500mg/24hours(8).

Epidemiology

Approximately 40% of patients with type1diabetes or type2 diabetes

develop nephropathy. But due to the higher prevalence of type 2 diabetes

(90%) compare to type1 (10%), the majority of patients with diabetic

nephropathy have type 2 diabetes. Microalbuminuria appears 5-10 years

after the onset of diabetes.

RISK FACTORS

 Elevated arterial blood pressure

 poor glycemic control-most important

 uncontrolled hypertension

 HbA1C >12%

OTHER CONTRIBUTING FACTORS

 Hyperglycemia induced glomerular hyperfiltration

 Obesity
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 Smoking

 Dyslipidemia

 Degree of proteinuria at diagnosis

 Dietary factors - amount and type of ingested protein and fat

 Family history of diabetes and kidney disease

CLASSIFICATION

MOGENSEN’S CLASSIFICATION(8)

Stage I

 Increased glomerular filtration rate (GFR>90ml/min)

 Result of concomitant renal hypertrophy (glomerular and tubular)

 Contributing factors

o Intra renal hemodynamic abnormalities

o TGF beta

o Increased salt absorption

Stage II-The Silent stage or the stage of apparent normalcy

 This stage is clinically silent

 It lasts for 5-15years

 GFR has returned to normal (GFR 60-89ml/min) and no evidence

of albuminuria
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 Glomerular damage – basement membrane thickening and

mesangial expansion

Stage III

 Stage of moderately increased albuminuria / microalbuminuria /

incipient nephropathy

 This stage occurs 6-15years after the diagnosis of diabetes

 Urine albumin excretion has increased up to 30 to 300mg/24hours

 Renal function could be normal or reduced

 30-50% of patients may show reversal of microalbuminuria

 Persistent microalbuminuria if left untreated will progress to ESRD

 So all diabetes patients should be screened for microalbuminuria

Stage IV

 Macroalbuminuria /overt nephropathy/ established nephropathy

 This stage occurs 15-18 years after the diagnosis of diabetes

 Urine albumin excretion rate >300mg/24hours

 Most patients at this stage have hypertension

 This stage is associated with dyslipidemia and asymptomatic

myocardial  ischemia

 If left untreated it will progress to ESRD
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Stage V – uremia /ESRD

 GFR has fallen to <15ml/min

 Renal replacement therapy is needed at this stage ( hemodialysis ,

peritoneal dialysis , kidney transplantation)

SCREENING

Screening can be done by 3 methods

 Random urine sample – albumin to creatinine ratio

(Preferably Early morning sample)

 24 hours urine protein collection

 Timed urine collection

 Initial screening may be done by using a standard urine dipstick

 Serum creatinine level also be measured annually

 Recently cystatin C has been suggested as an alternative to

creatinine measurement.
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PATHOGENESIS

3 MAIN CHANGES IN DIABETIC NEPHROPATHY

I - Glomeruli – expansion of mesangium by increased production of

matrix or by their glycosylation

It results in formation of nodules called Kimmelstiel Wilson nodules

II – thickening of glomerular basement membrane

III – glomerular sclerosis caused by intraglomerular hypertension.
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Diabetes diagnosis

Hyperfiltration

Clinical latency

Microalbuminuria

Macroalbuminuria

Renal failure
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CLINICAL FEATURES

Early in the course of disease –

 Asymptomatic

Established nephropathy

 fatigue

 Foamy urine

 Pedal edema

 Oliguria

 Anuria

 Puffiness of face

 Distension of abdomen

TREATMENT

 Control of blood sugar to near normal level

 Antihypertensive treatment

 Lipid lowering therapy

 Restriction of dietary protein

 Cessation of smoking
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TREATMENT GOALS

 Glycaemic control

 Blood pressure control

 RAAS inhibition
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RAAS INHIBITION

ACE inhibitors or ARB is recommended as first line therapy for

diabetic nephropathy

Inhibition of RAAS slows the progression of diabetic nephropathy

GENERAL RECOMMENDATION

 The current recommendation by the national kidney

foundation are to target BP of <130/80mmHg in diabetic

patients

 Patient should adhere to a low sodium diet

 Use of diuretics may enhance the antiproteinuric effects of

RAAS inhibition

 Beta adrenergic antagonist may be indicated in patients with

arrythmia, CCF, CAD.

 Calcium channel blockers can be used in patients who lack

these conditions.
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NEW THERAPEUTICS FOR TREATMENT OF DIABETIC

NEPHROPATHY(9)

AGENT TARGET EFFECT
Pentoxifylline TNF-α blockade Reduction of

albuminuria in
addition to ACE
inhibitor/ARB

Pyridoxamine
dihydrochloride
(vitamin B6)

Advanced
glycation end-
product (AGE)
inhibitor

Decreases AGE
levels  and ACR ,
and improves
creatinine

Paracalcitriol
(vitamin D)

Vitamin D Reduction in ACR
in diabetic
nephropathy

Endothelin 1A
antagonist
(atrasentan)

Endothelin 1A
receptor

Reduction in ACR,
BP, and lipids in DN
and nondiabetic
CKD. Dose-related
adverse effects fluid
overload
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AIMS AND OBJECTIVES

 To study the prevalence of retinopathy and nephropathy in newly

diagnosed type 2 diabetes mellitus patients

 To study the relationship of development of nephropathy and

retinopathy with various risk factors associated with type 2 diabetes

mellitus like BMI, lipid profile , uric acid.
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METHODOLOGY

Source of Data

Patients with newly diagnosed Diabetes mellitus presenting to

department of medicine, Tirunelveli Medical College Hospital,

Tirunelveli were taken for study. They came to physician either for

routine health checkup or were admitted for some other diseases and

diabetes mellitus was detected by chance for first time. The known

cases of diabetes mellitus under treatment were excluded from study.

Sample Size: 100 cases

Sample procedure: Cross-sectional study

Study Duration: 1 year

INCLUSION CRITERIA

Newly diagnosed T2DM adult patients >20 years of age were

included in the study.

According to ADA, criteria for diagnosis of T2DM are:

 Glycosylated hemoglobin (HbA1C) ≥6.5%.

OR

 Fasting plasma glucose ≥126 mg/dL (7.0 mmol/L).

OR

 2-hour plasma glucose ≥200 mg/dL (11.1 mmol/L)
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OR

 In a patient with classic symptoms of hyperglycemia or

hyperglycemic crisis, a random plasma glucose ≥200 mg/dL (11.1

mmol/L).

Exclusion criteria

1. Congestive cardiac failure

2. Urinary tract infection

3. Known hypertensives

4. Fever

5. Renal diseases

6. Type 1 diabetes mellitus

7. Pregnancy

8. Refusal to be a part of the study

Method of collection of data Clinical history

 Detailed history regarding the symptoms of diabetes like

polyuria, polydipsia, polyphagia and weight loss were

taken.

 History of microvascular complications were taken in detail.

Diabetic Retinopathy

History of blurred vision, black spots, floaters and sudden

visual loss
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Diabetic Nephropathy

History of polyuria, oliguria, puffiness of face, distension of abdomen and

pedal edema.

Direct ophthalmoscopic examination of fundus

Fundus examination was done and results were classified as

Normal, Non-proliferative and proliferative retinopathy. It was

confirmed by ophthalmologist.

Background diabetic retinopathy
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Preproliferative Diabetic Retinopathy
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Proliferative Diabetic Retinopathy
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Investigations

1. Fasting plasma glucose

2. Postprandial plasma glucose

3. Blood routine

4. Urine for proteinuria

5. Blood urea & Serum Creatinine

6. Proteinuria detection by protein Creatinine Ratio estimation.
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RESULTS

AGE DISTRIBUTION OF NEWLY DIAGNOSED TYPE 2 DM

Above data suggests that out of total 100 patients with newly diagnosed

diabetes, 45% of the patients were within age of 41-50 years, 34% of them

were within 31-40 years. So maximum number of patients were clustered

between 31-50 years of age (34%+45%=79%).

21-30
4%

31-40
34%

41-50
45%

>50
17%

AGE DISTRIBUTION OF NEWLY DIAGNOSED
TYPE 2 DM

21-30

31-40

41-50

>50

AGE IN YEARS NO OF PATIENTS PERCENTAGE

21-30 4 4%

31-40 34 34%

41-50 45 45%

>50 17 17%
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SEX DISTRIBUTION OF NEWLY DIAGNOSED TYPE 2 DM

SEX NO OF PATIENTS PERCENTAGE

MALE 58 58%

FEMALE 42 42%

Above data suggests that out of 100 patients with newly diagnosed type2

diabetes mellitus,58% were males (58 males) and 42% were females (42

females)

58

42

MALE FEMALE

SEX DISTRIBUTION
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MARITAL STATUS

MARITAL STATUS NO OF PATIENTS PERCENTAGE

MARRIED 95 95%

UNMARRIED 5 5%

95%

5%

MARITAL STATUS
MARRIED UNMARRIED
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RESIDENCE

RESIDENCE NO OF PATIENTS PERCENTAGE

URBAN 18 18%

RURAL 82 82%

Above data suggests that out of total 100 patients with newly diagnosed

type2 diabetes mellitus, 82% were residing in rural areas.

URBAN RURAL

18

82

RESIDENCE
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DIET

DIET NO OF PATIENTS PERCENTAGE

VEGETARIAN 12 12%

NON VEGETARIAN 88 88%

12%

88%

DIET
VEGETARIAN NON VEGETARIAN
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DISTRIBUTION OF BODY MASS INDEX IN NEWLY DIAGNOSED

TYPE 2 DM PATIENTS

Out of 100 newly diagnosed type2 diabetes, 41% of the patients were

overweight, 27% of the patients were obese.

2%

22%

41%

27%

8%

BMI
< 18.5 18.5-24.9 25-29.9 30-34.9 > 35

BODY MASS INDEX NO OF PATIENTS PERCENTAGE

< 18.5 2 2%

18.5-24.9 22 22%

25-29.9 41 41%

30-34.9 27 27%

> 35 8 8%
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EXERCISE

EXERCISE NO OF PATIENTS PERCENTAGE

YES 11 11%

NO 89 89%

11

89

YES NO

EXERCISE
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PREVALENCE OF SMOKING IN NEWLY DIAGNOSED TYPE 2 DM

SMOKING NO OF PATIENTS PERCENTAGE

YES 31 31%

NO 69 69%

Out of 100 newly diagnosed type2 diabetes, 31% of the patients were

smokers, 69% of the patients were non smokers .

31%

69%

SMOKING
YES NO
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PREVALENCE OF ALCOHOLIC IN NEWLY DIAGNOSED TYPE 2

DM

ALCOHOLIC NO OF PATIENTS PERCENTAGE

YES 30 30%

NO 70 70%

Out of 100 newly diagnosed type2 diabetes, 70% of the patients were non

alcoholic.

30%

70%

ALCOHOLIC
YES NO
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FAMILY HISTORY

FAMILY H/O DM NO OF PATIENTS PERCENTAGE

YES 25 25%

NO 75 75%

75% of the patients had no family history of type2 diabetes mellitus.

25

75

YES

NO

FAMILY H/O DM
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CLINICAL HISTORY

CLINICAL HISTORY NO OF PATIENTS PERCENTAGE

YES 15 15%

NO 85 85%

Out of 100 newly diagnosed type2 diabetes, 85% of the patients had no

significant clinical history pertaining to diabetic nephropathy  and

retinopathy.

YES NO

15

85

CLINICAL HISTORY
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CLINICAL HISTORY

CLINICAL HISTORY
NO OF

PATIENTS

PERCENT

AGE

BLURRING OF VISION 2 13%

WATERING FROM EYES 2 13%

LEG SWELLING 4 27%

INCREASED FREQUENCY OF

MICTURITION
7 47%

BLURRING OF
VISION

13%

WATERING
FROM EYES

13%

LEG SWELLING
27%

INCREASED
FREQUENCY OF
MICTURATION

47%

CLINICAL HISTORY
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DISTRIBUTION OF URINE PROTEIN CREATININE RATIO IN

NEWLY DIAGNOSED TYPE2 DM

URINE PCR NO OF PATIENTS PERCENTAGE

< 0.2 76 76%

0.2-2 19 19%

2-3.5 5 5%

Above data suggests that out of 100 newly diagnosed type2 diabetes, 24%

of the patients had significant proteinuria.

76%

19%

5%

URINE PCR
< 0.2 0.2-2 2-3.5
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DISTRIBUTION OF LIPID PROFILE IN NEWLY DIAGNOSED

TYPE2 DM

LIPID PROFILE NO OF PATIENTS PERCENTAGE

NORMAL 44 44%

ABNORMAL 56 56%

44%
56%

LIPID PROFILE

NORMAL

ABNORMAL
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LIPID PROFILE NORMAL ABNORMAL

TC 69 31

TGL 62 38

LDL 90 10

VLDL 98 2

HDL 91 9

56% of the patients had abnormal lipid profile, among the patients with

abnormal lipid profile 38% had hypertriglyceridemia, 31% had

hypercholesterolemia.

69 62
90 98 91

31 32
10 2 9

TC TGL LDL VLDL HDL

LIPID PROFILE
NORMAL ABNORMAL
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PREVALENCE OF RETINOPATHY IN NEWLY DIAGNOSED

TYPE2 DM

RETINOSCOPY FINDINGS NO OF PATIENTS PERCENTAGE

NORMAL 94 94%

ABNORMAL 6 6%

94%

6%

RETINOSCOPY
NORMAL ABNORMAL
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RETINOSCOPY FINDINGS NO OF PATIENTS PERCENTAGE

NORMAL 94 94%

MILD NPDR 4 4%

MODERATE NPDR 1 1%

PDR 1 1%

From the data, 6% of patients had abnormal retinoscopy findings, of which

4 patients had mild NPDR.

94%

4%1%1%

RETINOSCOPY
NORMAL MILD NPDR MODERATE NPDR PDR
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DISTRIBUTION OF HbA1C IN NEWLY DIAGNOSED TYPE2 DM

HBA1C NO OF PATIENTS PERCENTAGE

6.5-7.4 43 43%

>7.5 57 57%

From the above data 57% of the patients had HbA1C >7.5%

43%

57%

HbA1C
6.5-7.4 >7.5
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DISTRIBUTION OF SERUM URIC ACID IN NEWLY DIAGNOSED

TYPE2 DM

SERUM URIC ACID NO OF PATIENTS PERCENTAGE

3 TO 5 3 3%

5 TO 7 43 43%

> 7 54 54%

From the above data 54% of the patients had hyperuricemia.

3

43

54

3 TO 5 5 TO 7 > 7

SERUM URIC ACID



69

RELATIONSHIP BETWEEN HbA1C AND URINE PCR

HBA1C
URINE PCR

< 0.2 0.2-2 2-3.5

6.5-7.4 33 10 0

>7.5 43 9 5

From the above data it is evident that out of 24 patients with proteinuria,

14 patients had HbA1C > 7.5%

33

10

0

43

9
5

< 0.2 0.2-2 2-3.5

URINE PCR

HbA1C VS URINE PCR
6.5-7.4 >7.5
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RELATIONSHIP BETWEEN SERUM URIC ACID AND URINE PCR

SERUM URIC

ACID

URINE PCR

< 0.2 0.2-2 2-3.5

3 TO 5 3 0 0

5 TO 7 37 6 0

> 7 36 13 5

From the above data it is evident that out of 24 patients with proteinuria,

18 patients had hyperuricemia.

3
0 0

37

6

0

36

13

5

< 0.2 0.2-2 2-3.5

URINE PCR

URIC ACID VS URINE PCR
3 TO 5 5 TO 7 > 7
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RELATIONSHIP BETWEEN HbA1C AND DIABETIC

RETINOPATHY

HBA1C
RETINOSCOPY

NORMAL MILD NPDR MODERATE NPDR PDR

6.5-7.4 43 0 0 0

>7.5 51 4 1 1

From the above data out of 57 patients with HbA1C >7.5% , 6 patients

had diabetic retinopathy.

43

51

0
4

0 10 1

6.5-7.4 >7.5

HbA1C VS RETINOSCOPY
RETINOSCOPY NORMAL RETINOSCOPY MILD NPDR

RETINOSCOPY MODERATE NPDR RETINOSCOPY PDR
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RELATIONSHIP BETWEEN SERUM URIC ACID AND DIABETIC

RETINOPATHY

SERUM URIC

ACID

RETINOSCOPY

NORMA

L

MILD

NPDR

MODERATE

NPDR

PD

R

3 TO 5 3 0 0 0

5 TO 7 42 1 0 0

> 7 49 3 1 1

The above data suggests that out of 6% patients with retinopathy 5 patients

had hyperuricemia.

3

42

49

0 1 3
0 0 10 0 1

3 TO 5 5 TO 7 > 7

URIC ACID VS RETINISCOPY
RETINOSCOPY NORMAL RETINOSCOPY MILD NPDR

RETINOSCOPY MODERATE NPDR RETINOSCOPY PDR
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DISCUSSION

Type 2 diabetes mellitus is an insidious illness with asymptomatic phase

of many years during which body is exposed to ill effects of asymptomatic

hyperglycemia. This study has confirmed that a large proportion of

patients with type2 diabetes mellitus has developed diabetic nephropathy

and retinopathy even before the time of diagnosis.

In our study mean age of our patient was 40 years, which confirms that in

developing countries majority of patients with diabetes are in young,

productive age group(31-50 years) as compared to developed countries

who develop diabetes mellitus at a higher age (>65 years) as found in Wild

S , Roglic G et al. and Ramachandran A et al. studies(10,11) .

In the our 100 patients evaluated for complication profile nephropathy was

more common (24%) when compared to retinopathy (6%).

Previously a study by Mohan,  et al(12).has shown that nephropathy is

present in about 15-18% of patients with newly diagnosed type2 diabetes

mellitus. Our study shows an increased percentage of patients (24%)
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presenting with diabetic nephropathy at the time of diagnosis of diabetes

mellitus

In our study we have found that lipid profile is abnormal in 56% of patients

with newly diagnosed type2 diabetes mellitus of the 56% of patients 38

patients had hypertriglyceridemia and 31 patients had

hypercholesterolemia.

In our study , we found that diabetic retinopathy  as  the least common

microvascular complications(6%). This is in accordance with Sosale et

al(13). study which showed 6% patients had diabetic retinopathy .
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CONCLUSION

Microvascular complications like diabetic retinopathy and diabetic

nephropathy are a major cause of morbidity and mortality in type2

diabetes mellitus. In our study 24 out of 100 newly diagnosed type2

diabetes mellitus were presented with microvascular complications.

In conclusion, diabetic retinopathy is associated with vision threatening

complication. It can be made out even at the time of diagnosis of type2

diabetes mellitus. So, vision loss due to diabetic retinopathy is preventable

through strict glycemic control and routine fundoscopic examination by

an ophthalmologist.

Early treatment helps to stabilize the visual acuity and prevent further loss.

Proteinuria may also be a marker of severe disease with widespread

vascular damage. The proteinuria appears to be an important marker of

greater diagnostic and prognostic importance .

So screening for early detection and identification of  risk factors for

nephropathy and retinopathy may prevent the progression of

microvascular complications.
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PROFORMA

1. Name : Mr/Mrs

2. Age: 1)20-30 2)31-40 3)41-50 4)>50

3. Sex: 1)Male 2)Female

4. Marital status: 1)Married 2) Unmarried

5. Residence: 1)Urban 2) Rural

6. Dietery habit of patient: 1) Vegetarian 2) Non – Vegetarian

7. Body Mass index of patient 1)<18.5 2)18.5-24.9 3)25-29.9 4)30-34.9 5)>35

8. Will you do exercise daily 1)Yes 2)No

9. Do you have habit of smoking? 1) Yes 2)No

10. Do you consume alcohol? 1)Yes 2) No

11. Family H/o diabetes mellitus 1)Yes 2) No

12. Clinical History 1)Yes 2) No

Yes No

1.a) Blurring of vision

1.b) Watering from the eyes

1.c) Leg swelling

1.d) Increased frequency of micturition

1.e) Vomiting

1.f) H/o floaters

1.g) H/o Flashes of light

13. Urine PCR

1) <0.2 2) 0.2 – 2 3) 2-3.5 4)>3.5

14. Lipid profile

1) Normal 2) Abnormal



If Abnormal

2.a) Cholesterol

2.b) TG

2.c) LDL

2.d) VLDL

2.e) HDL

15. Retinoscopy findings

1. Normal

2. Mild NPDR

3. Moderate NPDR

4. Severe NPDR

5. PDR

6. CSME

16. HbA1C

1) <5.6 2) 5.7 – 6.4 3) 6.5-7.4 4) ≥7.5

17. Serum Uric acid

1) <3 2) 3-5 3) 5-7 4) >7



NehahspfSf;F mwptpg;G kw;Wk; xg;Gjy; gbtk; 

(kUj;Jt Ma;tpy; gq;Nfw;gj;w;F) 

Ma;T nra;ag;gLk; jiyg;G:  

gq;F ngWthpd; ngaH: 

gq;F ngWthpd; taJ: 

  gq;F ngWth; 

,jid  

Fwpf;fTk; 

1.  ehd; NkNy Fwpg;gpl;Ls;s kUj;Jt Ma;tpd; tptuq;fis gbj;J 

Ghpe;J nfhz;Nld;. vd;Dila re;Njfq;fis Nfl;fTk;> 

mjw;fhd jFe;j tpsf;fq;fis ngwTk; tha;g;gspf;fg;gl;Ls;sJ 

vd mwpe;J nfhz;Nld;. 

 

2.  ehd; ,t;tha;tpy; jd;dpr;irahf jhd; gq;Nfw;fpNwd;. ve;j 

fhuzj;jpdhNyh ve;j fl;lj;jpYk;> ve;j rl;l rpf;fYf;Fk; 

cl;glhky; ehd; ,t;tha;tpy; ,Ue;J tpyfp nfhs;syhk; vd;Wk; 

mwpe;J nfhz;Nld;. 

 

3.  ,e;j Ma;T rk;ge;jkhfNth> ,ij rhHe;J NkYk; Ma;T 

Nkw;fhs;Sk; NghJk; ,e;j Ma;tpy; gq;FngWk; kUj;JtH 

vd;Dila kUj;Jt mwpf;iffis ghHg;gjw;F vd; mDkjp 

Njitapy;iy vd mwpe;J nfhs;fpNwd;. ehd; Ma;tpy; ,Ue;J 

tpyfpf; nfhz;lhYk; ,J nghUe;Jk;; vd mwpfpNwd;. 

 

4.  ,e;j Ma;tpd; %yk; fpilf;Fk; jftiyNah> KbitNah 

gad;gLj;jpf; nfhs;s kWf;f khl;Nld;. 

 

5.  ,e;j Ma;tpy; gq;F nfhs;s xg;Gf; nfhs;fpNwd; vdf;F 

nfhLf;fg;gl;lmwpTiufspd; gb ele;J nfhs;tJld;> Ma;it 

Nkw;nfhs;Sk; kUj;Jt mzpf;F cz;ikAld; ,Ug;Ngd; vd;W 

cWjpaspf;fpNwd;. vd; cly; eyk; ghjpf;fg;gl;lhNyh> my;yJ 

vjpHghuhj> tof;fj;jpw;F khwhd Neha;Fwp njd;gl;lhNyh clNd 

,ij kUj;Jt mzpaplk; njhptpg;Ngd; vd cWjp mspf;Nwd;. 

 

 

gq;Nfw;gthpd; ifnahg;gk; / .................................................... ,lk; ........................................... 

fl;iltpuy; Nuif 

gq;Nfw;gthpd; ngaH kw;Wk; tpyhrk; ........................................................................................ 

Ma;thshpd; ifnahg;gk; /...................................................... ,lk; ............................................ 

Ma;thshpd; ngaH ......................................................................................................................... 

ikak; ...............................................................................................................................................  

fy;tpawpT ,y;yhjtw;F (ifNuif itj;jtHfSf;F) ,J mtrpak; Njit 

rhl;rpapd; ifnahg;gk; /...................................................... ,lk; ................................................ 

ngaH kw;Wk; tpyhrk; ................. ................................................................................................... 



KEY TO MASTER CHART

AGE

20-30 1
31-40 2
41-50 3
>50 4

SEX

Male 1
Female 2

MARITAL STATUS

Married 1
Unmarried 2

RESIDENCE

Urban 1
Rural 2

DIETARY HABIT

Vegetarian 1
Non vegetarian 2

BODY MASS INDEX

<18.5 1
18.5-24.9 2
25-29.9 3
30-34.9 4
>35 5



EXERCISE

Yes 1
No 2

FAMILY HISTORY OF DIABETES MELLITUS

Yes 1
No 2

CLINICAL HISTORY

Clinical history Yes No
Blurring of vision 1a 2
Watering from the eyes 1b 2
Leg swelling 1c 2
Increased frequency of
micturition

1d 2

Vomiting 1e 2
Floaters 1f 2
Flashes of light 1g 2

URINE PCR

<0.2 1
0.2 – 2 2
2 - 3.5 3
>3.5 4

LIPID PROFILE

Lipid profile Normal Abnormal
Cholesterol 1 2a
Triglycerides 1 2b
LDL 1 1c
VLDL 1 2d
HDL 1 2e



RETINOSCOPY FINDINGS

Normal 1
Mild NPDR 2
Moderate NPDR 3
Severe NPDR 4
PDR 5
CSME 6

HbA1C

<5.6 1
5.7-6.4 2
6.5-7.4 3
>7.5 4

SERUM URIC ACID

<3 1
3-5 2
5-7 3
>7 4
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 A
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1 Balamurugan 3 1 1 1 2 4 2 1 1 1 1c 3 2a,2b 5 4 4

2 anisha 2 2 1 1 2 2 2 2 2 2 2 2 2a.2c 1 3 3

3 jayavel 3 1 1 2 2 2 2 1 1 2 2 2 2a.,2b 2 4 4

4 papathi 3 2 1 2 2 5 2 2 2 2 2 2 2a,2b 1 3 4

5 kumaravel 2 1 1 2 2 2 2 2 2 2 2 1 1 1 3 3

6 raj 3 1 1 1 2 3 2 1 1 2 1a 1 1 1 4 4

7 albert 3 1 1 2 2 3 2 2 1 1 2 1 2b 1 3 3

8 rajan 3 1 1 2 2 3 2 2 2 2 2 1 1 1 3 3

9 ameer 3 1 1 1 2 2 2 1 1 2 2 1 2a,2b 1 4 4

10 sivaraman 3 1 1 1 2 3 2 1 1 1 2 2 2b,2e 1 4 4

11 baskar 2 1 1 1 2 4 2 2 2 2 2 1 2b,2e 1 4 4

12 ragu 3 1 1 2 2 3 2 1 1 2 2 1 2b 1 4 3

13 sudalai 3 2 1 2 2 5 2 2 2 2 2 1 2a,2b 1 4 4

14 subulakshmi 2 2 1 2 2 5 1a 2 2 2 2 1 2a,2b 1 4 3

15 perumal 3 1 1 2 2 3 2 1 2 1 2 1 1 1 4 4

16 shanthi 3 2 1 2 2 4 2 2 2 2 2 2 2b 1 4 4

17 rathinam 3 1 1 2 2 4 2 1 1 2 2 1 2a 1 4 4

18 prem 1 1 2 2 2 1 2 2 2 2 2 1 1 1 3 3

19 meena 2 2 1 2 2 2 2 2 2 1 2 1 1 1 3 3

20 preethi 2 2 1 1 1 3 1a 2 2 2 2 1 1 1 4 4

21 alaguraj 3 1 1 2 2 3 2 2 2 2 2 1 1 1 4 3

22 anitha 2 2 1 2 1 2 2 2 2 1 2 1 2b 1 3 4

23 esakipandi 1 1 2 2 1 2 2 2 1 1 2 2 2b,2e 1 4 4

24 mani 2 1 1 2 2 2 2 2 2 2 2 1 1 1 3 3

25 padmavathi 3 2 1 2 2 3 2 2 2 2 2 1 1 1 4 3

26 malar 2 2 1 1 1 2 1a 2 2 2 2 1 1 1 4 3

27 selvi 2 2 1 1 2 3 2 2 2 1 2 1 1 1 3 4

28 kannan 2 1 1 2 2 2 2 2 2 2 2 1 1 1 3 4

29 paul jebaraj 4 1 1 2 2 4 2 1 1 2 2 1 2a 1 3 3

30 kathiravan 3 1 1 1 2 3 2 1 1 2 1d 1 1 1 4 4

31 raji 2 2 1 2 1 4 2 2 2 1 2 1 2a 1 4 3

32 karupayee 3 2 1 2 2 4 2 2 2 2 1d 1 2a,2e 1 4 4

33 thirupathi 3 1 1 2 2 4 2 1 1 2 2 1 2b,2c 1 3 3

34 thangaselvam 1 1 2 2 1 2 2 2 2 2 2 2 2a,2b 1 3 4

35 shanmugam 3 1 1 2 2 3 1a 1 2 2 2 1 1 1 3 3

36 antony 3 1 1 1 2 3 2 1 1 2 2 1 2b 1 4 4

37 mumtaz 2 2 1 1 2 4 2 2 2 2 2 1 2a,2e 1 3 3

38 beer moideen 3 1 1 2 2 4 2 1 1 2 2 2 2a,2c 1 3 4

39 pandiyan 2 1 1 2 2 4 2 2 2 2 2 1 2a,2b 1 4 4

40 prakash 2 1 1 2 1 4 2 2 2 2 2 1 2b,2e 1 4 4

41 esakiammal 3 2 1 2 2 5 2 2 2 2 2 1 2a,2c 1 4 4

42 paulraj 3 1 1 1 2 3 2 2 2 2 2 1 1 1 4 4

43 lakshmi 2 2 1 2 1 2 2 2 2 1 1b 1 1 1 3 2

44 subbaiah 3 1 1 2 2 3 2 1 1 2 2 1 1 1 3 4

45 salamon 2 1 1 2 2 5 2 1 2 2 2 2 2a,2e 1 3 3
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46 sudalai 4 1 1 2 2 4 2 1 1 1 1d 1 2a 1 4 4

47 chellathai 3 2 1 2 2 3 2 2 2 2 2 1 1 1 4 4

48 robin 1 1 2 1 2 1 2 2 2 2 2 1 1 1 3 2

49 selvam 2 1 1 2 2 2 2 2 2 1 2 1 1 1 4 4

50 ramayee 3 2 1 2 2 3 2 2 2 2 2 1 1 1 3 3

51 ilayaperumal 4 1 1 2 2 4 2 1 1 2 2 1 2a,2b 1 4 3

52 vadivu 3 2 1 2 2 5 2 2 2 2 2 1 2a,3b 1 4 4

53 velammal 4 2 1 1 1 3 1a 2 2 1 2 2 1 1 3 3

54 arumugam 4 1 1 1 2 3 2 2 1 1 2 2 2b 1 4 3

55 karthick 3 1 1 2 2 5 2 1 2 1 1d 1 1 1 3 3

56 natrajan 2 1 1 2 2 5 2 2 2 1 2 1 1 1 3 3

57 kasthuri 3 2 1 2 1 4 2 2 2 1 1c 3 2b 1 4 4

58 beer fathima 4 2 1 2 2 3 2 2 2 2 2 1 1 1 4 3

59 paramasivan 2 1 1 2 2 2 1a 2 1 2 2 1 1 1 4 3

60 sivaram 4 1 1 2 1 4 2 1 1 2 2 1 2b,2e 1 4 3

61 mupudathi 3 2 1 2 2 2 2 2 2 2 2 1 1 1 3 3

62 subramaniyan 3 1 1 2 2 3 1a 1 2 2 2 2 1 1 3 3

63 saraswathi 2 2 1 2 2 4 2 2 2 2 2 1 2a 1 4 4

64 parthiban 2 1 1 2 2 2 1a 2 2 2 2 1 1 1 4 4

65 chellammal 2 2 1 2 2 4 2 2 2 2 2 1 2b 1 4 3

66 dhanalakshmi 3 2 1 2 2 3 2 2 2 2 1a 1 1 1 4 4

67 govindammal 3 2 1 2 2 3 2 2 2 2 1d 1 1 1 4 3

68 badhar nisha 2 2 1 2 2 2 2 2 2 2 2 2 2a,2b 1 3 4

69 balasubramaniyan 4 1 1 2 2 3 2 1 1 1 1c 3 2b 1 4 4

70 petchiammal 3 2 1 2 2 3 2 2 2 2 2 1 1 1 3 3

71 saradha 4 2 1 2 2 2 2 2 2 1 1b 3 2a,2b 3 4 4

72 manigandan 2 1 1 2 2 2 2 2 2 1 2 1 2b,2e 1 4 4

73 bhakiyathai 4 2 1 2 2 3 2 2 2 2 1d 1 1 1 3 3

74 ganesh pandi 3 1 1 2 2 3 2 1 2 2 2 1 2a,2c 1 3 3

75 sivaranjani 2 2 1 2 2 3 2 2 2 2 2 1 1 1 4 3

76 avudaiammal 4 2 1 2 2 3 2 2 2 2 2 1 1 1 3 4

77 sundari 4 2 1 2 2 3 2 2 2 1 2 2 2a,2c 1 4 4

78 murugan 3 1 1 2 1 3 2 2 1 2 2 1 1 1 3 4

79 palaniselvam 4 1 1 2 2 4 2 1 1 2 2 1 2b,2d 1 3 3

80 veeralakshmi 2 2 1 2 2 4 2 2 2 2 2 1 2b 1 4 4
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88 raja 2 1 2 2 2 2 2 2 2 2 2 1 1 1 3 3

89 rangasamy 3 1 1 2 2 3 1a 2 1 2 2 2 2b 2 4 4

90 periyasamy 2 1 1 2 2 4 2 2 2 1 1d 1 1 1 4 3



S
L

.N
O

NAME

A
G

E

S
E

X

M
A

R
IT

A
L

 

S
T

A
T

U
S

R
E

S
ID

E
N

C
E

D
IE

T

B
M

I

E
X

E
R

C
IS

E

S
M

O
K

IN
G

A
L

C
O

H
O

L

D
M

H
IS

T
O

R
Y

U
R

IN
E

 P
C

R

L
IP

ID
 

P
R

O
F

IL
E

R
E

T
IN

O
S

O
P

Y

H
B

A
1

C

U
R

IC
 A

C
ID

91 muthulakshmi 3 2 1 1 2 3 2 2 2 2 2 2 2b,2c 2 3 3

92 kannammal 3 2 1 2 2 4 2 2 2 2 2 1 2a 1 3 4

93 sivasubbu 3 1 1 2 2 3 1a 1 1 2 2 2 1 1 3 4

94 esakimuthu 2 1 1 2 2 2 2 2 2 2 2 1 1 1 4 2

95 arunachalam 3 1 1 2 2 4 2 2 2 2 2 1 2a,2c 1 3 4

96 mariyappan 4 1 1 2 2 3 2 1 1 2 2 1 2a,2c 1 4 3

97 kanthasamy 3 1 1 2 2 4 2 1 2 2 2 1 2d 1 3 4

98 fathima 2 2 1 2 2 3 2 2 2 2 2 1 2a,2b 1 3 4

99 rajammal 3 2 1 2 2 3 2 2 2 2 2 1 1 1 3 3

100 vasantha 2 2 1 2 2 3 2 2 2 2 2 1 2a,2b 1 4 4
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