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Abstract

The aim of the study is to assess the prevalence of comorbidities and complications of type 2 diabetes mellitus among
patients in government general hospital, Ongole Andhra Pradesh. Objectives: To estimate the prevalence of co morbidities
& complications in type 2 diabetic patients. To assess the significant relationship between duration of diabetes and
complications. Methodology: Prospective observational studies that have been conducted on 800 patients in General
medicine of a tertiary care hospital among the patients who adhere to criteria were registered in the study. The data was
collected by using well designed proforma according to the criteria, the data was analyzed. Inclusion criteria: Diabetic
patients > 18 years to <80 years are included. Exclusion criteria: Diabetic patients < 18 years to > 80 years are excluded.
Patients with type 1 diabetes mellitus and gestational diabetes are excluded. Results: This study revealed that out of 800
patients, co-morbid Conditions are 407 (50%) are HTN patients, 109 (13.6%) are CLD patients, 96 (12%) are pancreatitis, 83
(10.3%) are dyslipidemia patients, 77 (9.6%) are Gastritis patients and 48 (6%) are CKD patients. Complications of type 2
Diabetes are 185 (23.1%) are CVD patients, 169 (21.1%) are CVA patients, 126(15.7%) are neuropathy patients, 123 (15.3%)
are retinopathy patients, 113(14.1%) are nephropathy patients, 107 (13.3%) are Diabetic foot ulcer patients and 63(7.8%) are
ketoacidosis patients. Duration of diabetes less than 5 years are major in number342 (42.7%) which contributes variation in
the study190 (24%) are between 6-10 years, 120 (15%) are between 11-15 years, 80 (10 %) are between 16-20 years, 68 ( 9%)
are having duration greater than 20 years. Conclusion : This study mainly focused in patients having duration of diabetes
less than 5 years having complications of 0.8% patients with nephropathy, 2.1% patients with CVD, 1.8% with CVA, 1.2%
with diabetic foot ulcer, 0.6% with ketoacidosis, 0.3% with retinopathy, 1% with neuropathy. Between 6-10 years of disease
duration there are 2.5% with nephropathy, 3.3% with CVD, 3% with CVA, 2.2% with diabetic foot ulcer, 0.9% with
ketoacidosis, 1.8% with retinopathy and 1.3% with neuropathy. In between 11-15 years duration with diabetes there are
3.8%,5%,4.4%, 2.9%, 1.5%, 3.2% and 3.5% with nephropathy, CVD,CVA, diabetic foot ulcer, ketoacidosis, retinopathy, and
neuropathy respectively. As the duration of diabetes increases the occurrence of compliacations is also rises and leads to
death.
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Introduction

Diabetes is a group of metabolic disorders characterized by the presence of hyperglycemia in the absence of treatment.
The heterogeneous aetio-pathology includes defects in insulin secretion (or) defects in insulin action, or both, and
abnormality of carbohydrate, protein and lipid metabolism. Major complications occurring with diabetes include
retinopathy, nephropathy and neuropathy. People suffering with diabetes are also at an increased risk of other diseases

including cardiovascular and cerebrovascular diseases, obesity, cataracts, erectile dysfunction, and nonalcoholic fatty liver
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disease and some pancreatic problems. They are also at an increased risk of some serious infectious diseases, such as
tuberculosis.

HISTORY: The term diabetes comprises disorders characterized by hyperglycemia. Ebers papyrus, it was written around
1500 BC, excavated in the 1862 AD from an ancient grave in Thebes, Egypt and it was published by Egyptologist George
Ebers in the year 1874 illustrates a condition ' “Too great emptying of urine”. Aretaeus of Cappadocia in 2nd century AD
describes that “The fluid does not remain in the body but uses the man’s body as a channel to leave it”. He highlighted
disease by the incessant flow of urine, unquenchable thirst, the melting down of flesh and limbs into urine. The hindu
physicians, charak and sushrut who were written between 400 and 500 BC were the first persons to recognize, sweetness
of diabetic urine. They also noted that disease was most prevalent in people who were indolent, overweight and
gluttonous and who were indulged in sweet and fatty foods. The important fact that diabetic urine tastes sweet was also
emphasized by Arabic medical texts from 9 to 11th centuries AD [1]. In the 20th century Frederick Banting and Charles
Best discovered insulin in 1921. They made several pioneering efforts. This has become a life saving treatment for people
with Type 1 diabetes. Treatment for Type 2 diabetes was discovered in the later years.

Epidemiology

The number of people with diabetes increased from 108 million in 1980 to 422 million in 2014. The global prevalence of
diabetes among adults over 18 years of age increased from 4.7% in 1980 to 8.5% in 2014.Diabetes is one of the 10 leading
causes of death of all non communicable diseases [2]. People with diabetes have 2-3 fold increased risk of mortality [3].
Globally the incidence of diabetes millets increased from 11.3 million in 1990 to 22.9 million in 2017. The age standardized
incidence rate increased from 233.6 to 284.6 in 2017. Globally the prevalence of diabetes increased from 211.2 million
in1990 to 476.0 million in 2017. The age standardized prevalence rate increased from 4738.5 to 5886.9 in 2017. Global death
because of diabetes increased from 0.61 million in 1990 to 1.37 in 2017. The age standardized death rate increased from
15.7 to 17.5 in 2017. Global Disability adjusted life years increased from 31.3 million in 1990 to 67.9 million in 2017. Age
standardized DALY rates increased from 717.7 to 839.0 in 2017. According to a 2017 survey the top highest prevalence
countries of diabetes are China (89.5 million), India (67.8 million), Indonesia (21.0 million) and Mexico (13.1 million). Top
five countries of death were India(2,54,555), China(1,53,185), Indonesia(97,000), US(68,558) Mexico(64,067). Five countries
of DALY’S were India (11.2 million), China (10.0 million), Indonesia (4.4 million), us(3.9million) and Mexico(2.6 million).
Among 217 risk factors the three major risk Factors for diabetes are high BMI, Dietary risk factors and particulate matter
pollution[4].

Etiology

AGE: During the past 50 years, there has been a dramatic increase in life expectancy with a simultaneous increase in the
prevalence of diabetes. Aging alone can cause decline in physiological function leading to chronic diseases, like diabetes
mellitus, CVD, cognitive impairment, etc. The mechanisms linking advancing age to diabetes mellitus are complex.
Asymptomatic hyperglycemia occurs in many people as they age and progressive metabolic dysregulation increases the
susceptibility to many age-related chronic diseases, including CVD as well as CVA. Aging is by far the strongest known
risk factor of diabetes mellitus and CVD [5]
Physical Inactivity “Any bodily movement produced by the contraction of skeletal muscle that increases energy
expenditure above a basal level. Physical activity generally refers to the subset of physical activity that enhances health,”
as defined by CDC [6]. “Physical activity levels are less than those required for optimal health and prevention of
premature death.”

Smoking

As smoking increases the rate of diabetes also increases for both men and women. Among those who are smoking 2 packs
per day at baseline, men have a 45% higher diabetes rate than men who have never smoked; the comparable increase for
women is 74%. Quitting smoking increases reduces the rate of diabetes to that of non smokers after 5 years in women and
after 10 years mechanism in which smoking may increase a person’s risk of developing type 2 diabetes [7].

Obesity

Obesity can be defined as the disease in which excess fat was accumulated in the body. According to the World Health
Organization (WHO) obesity is the one that is the most neglected public health problem in both developed and
developing countries(8) . In 2017, there were over 72 million cases of diabetes mellitus in India [9].

According to the World Health Organization, it is projected that by 2025 about 700 million adults are obese and the
number of overweight and obesity in the world Age group of 41-60 years are the major risk of diabetes [10]. Obesity is a
mostly independent and modifiable risk factor for T2DM.
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Alcohol
Heavy alcohol causes insulin sensitivity to be reduced, while insulin secretion may be increased, resulting in

hyperinsulinemia, especially in the early phase of the disease [11]. High concentrations of ethanol decreases fat oxidative
capacity and elevated levels of circulating free fatty acid [12]. A reduced fat oxidative capacity and metabolic inflexibility
are important components of muscle insulin resistance [13] may lead to reduced insulin binding [14] and inhibition of
intracellular signaling related to that of insulin [15].

Comorbidity

It is usually defined as the co-existence of other conditions with an index condition (ie;the main condition under study)
where these other conditions are not consequences of the index conditoComorbidities accelerate the progression of
individual conditions, encourage the development of other physical and mental conditions and even lead to premature
mortality [16].

Hypertension

Blood pressure is the force exerted by circulating blood against the walls of the arteries, the major blood vessels in the
body. Hypertension is when blood pressure is too high [17]. Normal blood pressure is if systolic blood pressure is below
120mmhg and diastolic blood pressure is below 80mmhg.Pre hypertensive stage is when systolic blood pressure is
between 120-139 mmHg and diastolic blood pressure is 90-99 mmHg [18]. The important factors for maintaining normal
blood pressure are cardiac output and peripheral vascular resistance [19] than in women [20].
Gastritis

Gastritis is an acute or chronic inflammation of mucosal layers of the stomach. It may be caused due to excessive intake of
alcohol, ingestion of irritating drugs, food poisoning and infectious diseases. Symptoms are severe vomiting, loss of
appetite, thirst and diarrhea [21]. Acute gastritis also referred to as reactive gastritis occurs as a result of the trigger by
factors such as NSAIDs, stress, bile reflux, radiation, alcohol abuse, cocaine addiction, and ischemic damage. As a result of
the triggering agent and decreased prostaglandin synthesis is the reason for injury of gastric mucosa. Which acts as
safeguard for the deleterious effects of the gastric acid by mechanisms [22]. In the majority of patients, the initial acute
phase of gastritis is subclinical and is of short duration.

Chronic liver disease

Chronic liver disease refers to the disease of the liver which lasts over a period of six months. It consists of a wide range of
liver pathologies including inflammation of liver, liver cirrhosis, carcinoma of liver. Jaundice, peripheral edema, bruising
ascites is common symptoms of chronic liver disease. Causes of chronic liver disease are viral infections (hepatitis b,
hepatitis c), chronic alcohol intake, use of certain hepatotoxic drugs like methotrexate, amiodarone, nitrofurantoin,
paracetamol [23]. At their most advanced stage, CLDs often lead to the development of cirrhosis, defined as the
irreversible distortion of the liver architecture by fibrosis, scar, and abnormal nodules [24] An estimated 1.5 billion
persons have chronic liver disease worldwide. The age standardized incidence of chronic liver disease is 20 per 100,000
and cirrhosis is 13 per 100,000.

Depression

Depression is a mood disorder .It is described as feelings of sadness, loss, anger that interfere with person's everyday
.Depression is common and serious medical illness that negatively affects the person's way of thinking(25) The Center for
disease control and prevention estimates that 8.1 % American adults ages 20 and above had depression[The population
based study from India to report on depression shows that prevalence of depression was 15.1%.India is home to an
estimated 57 million people (18% of global estimates affected by depression).

CKD

Chronic kidney disease also called chronic renal failure is defined as gradual loss of kidney function. The main function of
the kidney is to filter wastes and excess fluids from blood which is then excreted through urine. When CKD reaches an
advanced stage dangerous levels of electrolytes, wastes and fluids accumulate in the body [26]. It is a non communicable
disease usually caused by Diabetes and Hypertension [27].

Complications

Complications are most common among patients with type2 DM and are responsible for significant morbidity and
mortality. Complications of diabetes are classified into two categories micro vascular and macro vascular in which former

having higher prevalence than later [28].
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Micro vascular complications include neuropathy, nephropathy and retinopathy while macro vascular complications
include stroke, cardiovascular disease, peripheral artery disease. The adequate control of blood sugar levels, blood
pressure and blood lipid levels can prevent (or) delay the complications in diabetic people [29].

Microvascular Complications

Diabetic Nephropathy

Diabetic = nephropathy takes almost  20% to  40% of  diabetic population [30]. Craig
et al reported that almost 50% of Indians developed diabetic nephropathy after 20 years of onset of diabetes mellitus and
15% of them had reached end stage kidney disease(31) In a cross sectional study from Egypt, among diabetic population
42% had diabetic nephropathy [32]. In Jordan 33% of diabetic population at national diabetes centers had nephropathy
[33]. And at a diabetic clinic in Libya, 25% of diabetes had diabetic nephropathy [34]. From recent studies it was evident
that prevalence rates of diabetes related end stage kidney disease for patients aged 60-69 and >70 years were 410.3 and
475.5 respectively in whites and 1439.9, 1471.5 respectively in Africans [35] In India the diabetic population by 2007 is
estimated to be 40.94 million which is expected to increase to 60.9 million by 2015(36) . In a study conducted in the south
urban Indian population it is evident that diabetic population affected with nephropathy is 2.2% ie >850,000
individuals(37) . In a study conducted in year 2020, out of 200 subjects, 26 were found to have diabetic nephropathy was
higher when associated with risk factors like hypertension, obesity [38].

DIABETIC FOOT ULCERS

Diabetic foot ulcer is one of the most serious complications of diabetes. It is associated with major morbidity, mortality
and reduced quality of life [39]. The incidence of diabetic foot ulcer is rising worldwide [40]. According to international
consensus on diabetic foot, a full thickness wound below the ankle in a diabetic patient irrespective of duration is known
as diabetic foot ulcer [41].

DIABETIC NEUROPATHY

Diabetic peripheral neuropathy is a microvascular complication of diabetes that increases morbidity and disability due to
ulcerations and amputations(42) .It is an asymmetrical , sensorimotor and polyneuropathy that is caused due to metabolic
and microvascular changes which are resulting from long term hyperglycemia and metabolic disorder(43) .Firstly,
diabetic peripheral neuropathy leads to segmental demyelination , subsequently resulting in delayed nerve conduction
velocity(44)

RETINOPATHY: Retinopathy is the leading cause of visual loss in adults and is the most common microvascular

complication of Diabetes mellitus. Uncontrolled diabetes can lead to many ocular disorders, out of which diabetic
retinopathy is common and severe ocular complication [45]. The incidence of Diabetes is increasing but that of Diabetic
retinopathy is probably falling by the better management of glucose levels, lipid abnormalities and Hypertension [46].
Clinically Diabetic retinopathy is divided into two stages: non proliferative diabetic retinopathy (NPDR) and proliferative
].diabetic retinopathy (PDR). NPDR is the early stage and PDR, a more advanced stage of DR [47]

MACROVASCULAR COMPLICATIONS

Cardiovascular disease:

T2DM is a pendant cardiovascular risk that is known to be the leading cause of morbidity and mortality associated with
type 2 diabetes mellitus [48]. People with diabetes have a three to five time’s higher risk for congestive heart disease than
in non diabetic subjects [49]. The lifetime risk for patients in cardiovascular disease with diabetes is high i,e 67% in men
and 57% in women at age 50 years [50] increase in the cardiovascular events takes place with increase in 1 mmol/1L of
fasting plasma glucose. So this evidence indicates that risk of CVD begins in prediabetes and increases in people with
diabetes and significantly more in women with diabetes [51]. Over the past three decades, the global burden of DM has
increased from 30 million in 1985 to 382 million in 2014, and the rates of graphs have increased with time. According to
the estimation of the International diabetes federation project, 592 million (1 in 10 persons) worldwide will have DM by
2035.

Diabetic Ketoacidosis
Diabetic ketoacidosis is characterized by uncontrollable hyperglycemia, metabolic acidosis, and increased body ketone
concentration [52]. DKA is a state of relative or absolute insulin deficiency that is worsened by hyperglycemia,
dehydration and acidosis. It occurs when absolute or relative insulin deficiency inhibits the ability of glucose to enter cells
for utilization as metabolic fuel, the result being that it rapidly breaks down into ketones to employ as a fuel source [53].
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Diabetic ketoacidosis is a major acute metabolic complication of type 1 diabetes [54] Higher prevalence of DKA is
observed among women than in men. Incidence is higher among patients using injectable injections compared to the

subcutaneous insulin infusion pumps.

Methodology

Study site:

This study was conducted at the general medicine in a Tertiary Care Teaching Hospital, Ongole, Prakasam dist, Andhra
Pradesh, India.

Study approval: This study was approved by the institutional ethical committee of the QIS College of pharmacy.

Study design: This was a prospective observational study carried out in General Medicine. This study took place over a
six-month period, from November 2020 to April 2021.

Study population: A total of 800 people were surveyed for this study.

Inclusion criteria: Diabetic patients > 18 years to <80 years are included.

Exclusion criteria: Diabetic patients < 18 years to > 80 years are excluded. Patients with type 1 diabetes mellitus and
gestational diabetes are excluded.

Study Procedure

v Prospective observational studies that have been conducted on 800 patients in General medicine of a tertiary care
hospital among the patients who adhere to criteria were registered in the study. The data was collected by using well

designed Proforma according to the criteria; the data was analyzed by SPSS software version 25.

Results

AGE

Age is one of the primary risk factors in Diabetes mellitus. Of the 800 patients, the majority of patients are 262(32.7%)
between 50-59, 180 (23.6%) between 40-49, 177(22.1%) between 60-69, 109 (13.6%) between 70-79 and 63 (7.8%) between 30-
39.

BMI

Of the 800 patients, 398 patients (49.75%) are overweight, 204 patients (25.5%) are obese, 190 patients (23.75%) are normal
and 8 patients (1%) are underweight.

GENDER

492 (61.5%) are male and 308 (38.5%) are female.

OBESITY: 596 patients (74.5%) are non- obese and 204 patients (25.5%) are obese.

Alcoholic

Of the 800 patients, 532 patients (66%) are alcoholic and 267 patients (34%) are non alcoholic.

SMOKING: Of all the 800 responses, 557 patients (69.62%) are smokers and 239 (30.37%) are non smokers.

Duration of Diabetes Related To Their Complications

Table: 1
VARIABLES | Nephropathy | CVD | CVA Dia?lelzi:rfoot Ketoacidosis | Retinopathy Neuropathy
<5 years 1.2% 4.7% 5% 2.3% 1.5% 0% 3.2%
6 —10 years 8% 14.2% | 13.5% 8.4% 4.2% 9.5% 7.8%
11-15 years 20.8% 35% 30% 20% 10% 21% 23%
16-20 years 41.3% 60 % 55% 35% 25% 45% 6.2%
>20 years 58.8% 76.%5 | 69.1% 45.5% 29.4% 66.2% 58.8%
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Table: 2 Various types of Complications associated with Type 2 Diabetes.
Variable Frequency Percentages
Complications
CVD 185 23.10%
CVA 169 21.10%
Neuropathy 126 15.70%
Retinopathy 123 15.30%
Nephropathy 113 14.10%
Diabetic foot ulcer 107 13.30%
Ketoacidosis 63 7.80%
23.10%
21.10%
15.70%
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Table :3 Comorbidites associated with Type 2 Diabetes

Variables frequency percentages
Co morbidities
Hypertension 407 50.80%
CLD 109 13.60%
Pancreatitis 96 12.0%
Dyslipidemia 83 10.30%
Gastritis 77 9.60%
Hypothyroidism 50 6.25%
CKD 48 6.0%
Epilepsy 41 5.12%
Depression 33 4.12%
UTI 31 3.87%
Asthma 20 2.50%

Conclusion

This study mainly focused in patients having duration of diabetes less than 5 years having complications of 0.8% patients
with nephropathy, 2.1% patients with CVD, 1.8% with CVA, 1.2% with diabetic foot ulcer, 0.6% with ketoacidosis, 0.3%
with retinopathy, 1% with neuropathy. Between 6-10 years of disease duration there are 2.5% with nephropathy, 3.3%
with CVD, 3% with CVA, 2.2% with diabetic foot ulcer, 0.9% with ketoacidosis, 1.8% with retinopathy and 1.3% with
neuropathy. In between 11-15 years duration with diabetes there are 3.8%,5%,4.4%, 2.9%, 1.5%, 3.2% and 3.5% with
nephropathy, CVD,CVA, diabetic foot ulcer, ketoacidosis, retinopathy, and neuropathy respectively. As the duration of
diabetes increases the occurrence of compliacations is also rises and leads to death.

Funding
No Funding

Conflict of Interest

Authors are declared that no Conflict of Interest




Anuja K al, Int . Curr Inn Adv Res, Vol: 4, Issue: 1, 2021; 1-10

Reference

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Papaspyros NS. The history of diabetes. In: verlagGT,ed. The history of diabetes Mellitu. Stuttgart: Thieme; 1964:4.g
Emerging Risk Factors Collaboration. Diabetes mellitus, fasting blood glucose concentration, and risk of vascular
disease: a collaborative meta-analysis of 102 prospective studies. The Lancet. 2010;375(9733):2215-22.

Stanaway JD, Afshin A, Gakidou E, Lim SS, Abate D, Abate KH, Abbafati C,Abbasi N, Abbastabar H, Abd-Allah F,
Abdela J. Global, regional, and national comparative risk assessment of 84 behavioural, environmental and
occupational,and metabolic risks or clusters of risks for 195 countries and territories, 1990-2017: a systematic analysis
for the Global Burden of Disease Study 2017. The Lancet. 2018;392(10159):1923-94.

Lin X, Xu Y, Pan X, Xu J, Ding Y, Sun X, Song X, Ren Y, Shan PF. Global, regional, and national burden and trend of
diabetes in 195 countries and territories: an analysis from 1990 to 2025. Scientific reports. 2020 Sep 8;10(1):1-13.campisi
J. Aging, cellular senescence, and cancer. Annual review of physiology.2013;75:685-705.

Koteswara Rao P, Vikram Babu B, Rama Krishna A, Sushma Reddi M, Sathish Mohan B, Anjani Devi K, Susmitha U,
Raghava Rao T. Green Synthesis of Silver Nanoparticles using Litsea glutinosa L. Leaves and Stem Extracts and their
Antibacterial Efficacy. Journal of Water and Environmental Nanotechnology. 2022 Dec 1;7(4):363-9.

Saviji N, Rockman CB, Skolnick AH, Guo Y, Adelman MA, Riles T, Berger JS. Association between advanced age and
vascular disease in different arterial REFERENCES QIS COLLEGE OF PHARMACY | DEPARTMENT OF
PHARMACY PRACTICE Page 68 territories: a population database of over 3.6 million subjects. Journal of the
American College of Cardiology. 2013;61(16):1736-43.

U.S.DepartmentofHealthandHumanServices(USDHHS). TheHealthConsequencesofSmoking:50Yearsof Progress. ARep
ortoftheSurgeonGeneral. Atlanta, GA:U.S.DepartmentofHealthandHumanServices,CentersforDiseaseControland Preve
ntion,NationalCenterforChronicDiseasePreventionandHealthPromotion,OfficeonSmoking andHealth;2014.

World Health Organization. Obesity: preventing and managing the global epidemic.

Uppugalla S, Srinivasan P. High-performance supercapacitor coin cell: polyaniline and nitrogen, sulfur-doped
activated carbon electrodes in aqueous electrolyte. Journal of Solid State Electrochemistry. 2019 Jan;23(1):295-306.
Atlas ID. International Diabetes Foundation. 2017.

Uppugalla S, Boddula R, Srinivasan P. Methyl triphenylphosphonium permanganate as a novel oxidant for aniline to
polyaniline-manganese (II, IV) oxide: material for high performance pseudocapacitor. Journal of Solid State
Electrochemistry. 2018 Feb;22(2):407-15.
sreelathaM,KumarVS5,ShekarGC,ShekarVC.StudyofThyroidProfileinPatientswith Type2DiabetesMellitus.2017;5:211—
20.

Wauters M, Considine RV, Yudkin JS, Peiffer F, De Leeuw I, Van Gaal LF. Leptin levels in type 2 diabetes:
associations with measures of insulin resistance and insulin secretion. Hormone and Metabolic Research.
2003;35(02):92-6.

Blaak EE, Wagenmakers AJ, Glatz JF, Wolffenbuttel BH, Kemerink GJ, Langenberg CJ, Heidendal GA, Saris WH.
Plasma FFA utilization and fatty acid-binding protein content are diminished in type 2 diabetic muscle. American
Journal of Physiology-Endocrinology And Metabolism. 2000;279(1):E146-54.

Phielix E, Mensink M. Type 2 diabetes mellitus and skeletal muscle metabolic function. Physiology & behavior.
2008;94(2):252-8.

Singh SP, Kumar Y, Snyder AK, Ellyin FE, Gilden JL. Effect of Alcohol on Glucose Tolerance in Normal and
Noninsulin-dependent Diabetic Subjects. Alcoholism: Clinical and Experimental Research. 1988;12(6):727-30.
delaMonteSM,GanjuN, TanakaS,BanerjeeK,KarlPJ,BrownNV,Wands]R.Different ialeffectsofethanoloninsulin-
signalingthroughtheinsulinreceptorsubstrate-1. AlcoholClinExpRes. 1999;23:770- 777.

Uppugalla S, Male U, Srinivasan P. Design and synthesis of heteroatoms doped carbon/polyaniline hybrid material
for high performance electrode in supercapacitor application. ElectrochimicaActa. 2014 Nov 10;146:242-8.

Li X, Chattopadhyay K, Xu S, Chen Y, Xu M, Li L, Li J. Prevalence of comorbidities and their associated factors in
patients with type 2 diabetes at a tertiary care department in Ningbo, China: a cross-sectional study. BM] open.
2021;11(1):e040532.

World Health Organization, International Society of Hypertension Writing Group. 2003 World Health Organization
(WHO)/International Society of Hypertension (ISH) statement on management of hypertension. Journal of
hypertension. 2003;21(11):1983-92.

(8]



21.

22.

23.

24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Anuja K al, Int . Curr Inn Adv Res, Vol: 4, Issue: 1, 2021; 1-10

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, 1zzo Jr JL, Jones DW, Materson BJ, Oparil S, Wright Jr
JT, Roccella EJ. Seventh report of the joint national committee on prevention, detection, evaluation, and treatment of
high blood pressure. hypertension. 2003;42(6):1206-52.

Carretero OA, Oparil S. Essential hypertension: part II: treatment. Circulation. 2000;101(4):446-53.

Kasper DL,FauciAS,Hausser,LongoDL,Jameson]L,Loscolzo(2015) Approach to the patient with pancreatic
Disease,Harrison principles of Internal medicine.

Rugge M, Sugano K, Scarpignato C, Sacchi D, Oblitas W], Naccarato AG. Gastric cancer prevention targeted on risk
assessment: Gastritis OLGA staging.

Male U, Uppugalla S, Srinivasan P. Effect of reduced graphene oxide-silica composite in polyaniline: electrode
material for high-performance supercapacitor. Journal of Solid State Electrochemistry. 2015 Nov;19(11):3381-8.

LiY, Su Z Li P, Li Y, Johnson N, Zhang Q, Du S, Zhao H, Li K, Zhang C, Ding X. Association of Symptoms with
Eating Habits and Food Preferences in Chronic Gastritis Patients: A Cross-Sectional Study. Evidence-Based
Complementary and Alternative Medicine. 2020;2020.

Lenaerts A, Codden T, Meunier JC, Henry JP, Ligny G. Effects of clonidine on diuretic response in ascitic patients
with cirrhosis and activation of sympathetic nervous system. Hepatology. 2006;44(4):844-9.

Wanamaker R, Grimm I. Encyclopedia of Gastroenterology. Gastroenterology. 2004;127(4):1274-5.

First MB. Diagnostic and statistical manual of mental disorders, and clinical utility.
https://www.paho.org/en/topics/chronic-kidney-disease

Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease. The lancet. 2017;389(10075):1238-52.
Federation ID. IDF Diabetes Atlas 6th. htp://www. idf. 2015.

Deshpande AD, Harris M. Hayes, and M. Schootman. Epidemiology of diabetes and diabetes--related complications.
2008:1254-64.

Gheith O, Farouk N, Nampoory N, Halim MA, Al-Otaibi T. Diabetic kidney disease: world wide difference of
prevalence and risk factors. Journal of nephropharmacology. 2016;5(1):49.

Craig K], Donovan K, Munnery M, Owens DR, Williams JD, Phillips AO. Identification and management of diabetic
nephropathy in the diabetes clinic. Diabetes care. 2003;26(6):1806-11.

Herman WH, Aubert RE, Engelgau MM, Thompson T], Ali MA, Sous ES, Hegazy M, Badran A, Kenny S], Gunter
EW, Malarcher AM. Diabetes mellitus in Egypt: glycaemic control and microvascular and neuropathic complications.
Diabetic Medicine. 1998;15(12):1045-51.

Parajuli D, Uppugalla S, Murali N, Ramakrishna A, Suryanarayana B, Samatha K. Synthesis and Characterization
MXene-Ferrite Nanocomposites and its application for Dying and Shielding. Inorganic Chemistry Communications.
2022 Dec 16:110319.

Jbour AK, Jarrah NS, Radaideh AM, Shegem NS, Bader IM, Batiecha AM, Ajlouni KM. Prevalence and predictors of
diabetic foot syndrome in type 2 diabetes mellitus in Jordan. Saudi medical journal. 2003;24(7):761-4.

Kadiki and Roaed RM. OA , Roaed RM . Epidemiological and clinical patterns of diabetes mellitus in Benghazi,
Libyan Arab Jamahiriya. East Mediterr Health J. 1999;5:613

US Renal Data System. USRDS 2013 annual data report: atlas of chronic kidney disease and end-stage renal disease in
the United States. National Institutes of Health, National Institute of Diabetes and Digestive and Digestive and
Kidney Diseases, Vol. 2014. 2013.

Bhulakshmi P, Nagaraju GV, Srilaya K. AN EXTENSIVE REVIEW ON CHEMOTHERAPY INDUCED NAUSEA
AND VOMITING. Journal of Drug Delivery and Therapeutics. 2018 Oct 15;8(5-s):79-81.

Sicree R. Diabetes and impaired glucose tolerance. Diabetes atlas. 2006:15-09.

Nagasree KL, Suryanarayana B, Raghavendra V, Uppugalla S, Mammo TW, Kavyasri D, Murali N, Raju MK, Parajuli
D, Samatha K. Influence of Mg2+ and Ce3+ substituted on synthesis, structural, morphological, electrical, and
magnetic properties of Cobalt nano ferrites. Inorganic Chemistry Communications. 2023 Jan 9:110405.

Unnikrishnan R, Rema M, Pradeepa R, Deepa M, Shanthirani CS, Deepa R, Mohan V. Prevalence and risk factors of
diabetic nephropathy in an urban South Indian population: the Chennai Urban Rural Epidemiology Study (CURES
45). Diabetes care. 2007;30(8):2019-24.

Ravindran R, Kalaivalli S, Srinivasagalu S, Karthik L. A study on prevalence and risk factors of diabetic nephropathy
in newly detected type 2 diabetic patients. Journal of Diabetology. 2020;11(2):109.

[9]


https://www.paho.org/en/topics/chronic-kidney-disease

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

Anuja K al, Int . Curr Inn Adv Res, Vol: 4, Issue: 1, 2021; 1-10

Schaper NC, Van Netten JJ, Apelqvist J, Lipsky BA, Bakker K, International Working Group on the Diabetic Foot
(IWGDF). Prevention and management of foot problems in diabetes: a Summary Guidance for Daily Practice 2015,
based on the IWGDF Guidance Documents. Diabetes/metabolism research and reviews. 2016;32:7-15.

Amin N, Doupis ]. Diabetic foot disease: from the evaluation of the “foot at risk” to the novel diabetic ulcer treatment
modalities. World journal of diabetes. 2016;7(7):153.

Sriram N, Uppugalla S, Rajesh K. Cognitive Enhancing And Antioxidant Activity Of Ethyl Acetate Soluble Fraction
Of The Methanol Extract Of Pisonia Alba Leaves In Scopolamine-Induced Amnesia. Journal of Pharmaceutical
Negative Results. 2022 Dec 1:3740-9.

Apelqvist ], Bakker K, Van Houtum WH, Nabuurs-Franssen MH, Schaper NC. International consensus and practical
guidelines on the management and the prevention of the diabetic foot. Diabetes/metabolism research and reviews.
2000;16(S1):584-92.

Genuth S, Eastman R, Kahn R, Klein R, Lachin J, Lebovitz H, Nathan D, Vinicor F. Implications of the United
kingdom prospective diabetes study. Diabetes care. 2003;26:528.

Tesfaye S, Boulton AJ, Dyck PJ, Freeman R, Horowitz M, Kempler P, Lauria G, Malik RA, Spallone V, Vinik A,
Bernardi L. Diabetic neuropathies: update on definitions, diagnostic criteria, estimation of severity, and treatments.
Diabetes care. 2010;33(10):2285-93.

American Diabetes Association. Standards of medical care in diabetes —2009. Diabetes care. 2009;32(Suppl 1):513.
Konda RK. Brief description of Clinical Case study formats: a basic review. Journal of Case Studies and Case Reports.
2022 Apr 30:24-6.

Lee R, Wong TY, Sabanayagam C. Epidemiology of diabetic retinopathy, diabetic macular edema and related vision
loss. Eye and vision. 2015;2(1):1-25.

Subrahmanyam SN, Lakshmi DT, Nagaraju GV, Kumar GP. Role of clinical pharmacist in assessment of drug related
problems of cardio vascular agents in department of cardiology in a tertiarycare hospital-a prospective observational
study. World Journal of Current Medical and Pharmaceutical Research. 2019 Apr 30:63-73.

Rema M, Premkumar S, Anitha B, Deepa R, Pradeepa R, Mohan V. Prevalence of diabetic retinopathy in urban India:
the Chennai Urban Rural Epidemiology Study (CURES) eye study, I. Investigative ophthalmology & visual science.
2005;46(7):2328-33.

Lloyd-Jones DM, Leip EP, Larson MG, d’Agostino RB, Beiser A, Wilson PW, Wolf PA, Levy D. Prediction of lifetime
risk for cardiovascular disease by risk factor burden at 50 years of age. Circulation. 2006;113(6):791-8.

Anand SS, Dagenais GR, Mohan V, Diaz R, Probstfield ], Freeman R, Shaw ], Lanas F, Avezum A, Budaj A, Jung H.
Glucose levels are associated with cardiovascular disease and death in an international cohort of normal glycaemic
and dysglycaemic men and women: the EpiDREAM cohort study. European journal of preventive cardiology.
2012;19(4):755-64.

Botsa SM, Seetharam P, Raju IM, Suresh P, Satyanarayana G, Sambasivam S, Susmitha U, Tejeswararao D.
Nanohybrid material of Co-TiO2 and optical performance on methylene blue dye under visible light illumination.
Hybrid Advances. 2022 Dec 8:100008.

Josna TJ, Rizwana SR, Nagaraju GN. CASE STUDY ON DEPRESSION. International Journal of Indigenous Herbs and
Drugs. 2019 Aug 31:1-3.

Aguiree F, Brown A, Cho NH, Dahlquist G, Dodd S, Dunning T, Hirst M, Hwang C, Magliano D, Patterson C, Scott
C. IDF diabetes atlas.

Lewis DH. The effect of multiple organ failure on the regulation of the circulation with special reference to the
microcirculation. InMicrocirculation in Circulatory Disorders 1988 (pp. 103-108). Springer, Tokyo.

Brownlee M. Biochemistry and molecular cell biology of diabetic complications. Nature. 2001;414(6865):813-20.
Hayden MR, Sowers JR, Tyagi SC. The central role of vascular extracellular matrix and basement membrane
remodeling in metabolic syndrome and type 2 diabetes: the matrix preloaded. Cardiovascular diabetology.
2005;4(1):1-20.

[10]



