


EVALUATION OF COMPLICATIONS IN TYPE-II DIABETES PATIENTS AT TERTIARY CARE HOSPITAL – A CROSS-SECTIONAL STUDY

Abstract: Hyperglycemia is a hallmark of Type 2 Diabetes Mellitus, a chronic metabolic disease that can lead to long-term microvascular, macrovascular, and other complications. There are about 74.2 million diabetics in India, accounting for 8.3% of the adult population. Over 50% of people with diabetes are experiencing complications. The objective of the study was to assess the prevalence of type 2 diabetes complications at tertiary care hospitals. For six months, from November 2024 to April 2025, a cross-sectional study was conducted at the SVRRGGH, Tirupati, inpatient general medicine and general surgery department. A specially created proforma was used to gather information on the demographics, microvascular, macrovascular, and other complications of 200 patients. Male patients (56.5%) outnumbered female patients (43.5%), according to the study. Type 2 diabetes microvascular complications included retinopathy (13%), neuropathy (15%), and nephropathy (23%), while macrovascular complications were found to be prevalent at 19% and other complications at 30%. The serious consequences of type 2 diabetes mellitus complications are highlighted in this study, especially for middle-aged patients. Nephropathy and neuropathy were the most common microvascular problems, and their progression was facilitated by poor glycaemic control and lifestyle choices. 
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Introduction
The greatest risk to human health in the twenty-first century is now diabetes mellitus. The two main categories of diabetes's chronic complications are microvascular and macrovascular, with the former being far more common than the latter. Neuropathy, nephropathy, and retinopathy are examples of microvascular complications. Conversely, peripheral artery disease, stroke, and cardiovascular disease are examples of macrovascular complications1. Despite the lack of long-term follow-up studies, persistently poor glycaemic control can only raise the risk of developing advanced diabetic neuropathy. One of the major complications is autonomic nervous system dysfunction, which is typically linked to a poor prognosis1,2. Diabetes's most frequently disregarded consequence is cardiac autonomic neuropathy. Some autonomic neuropathy symptoms may appear years before a diabetes diagnosis is made. Good glycaemic control and early detection will contribute to a reduction in population mortality1,2.
A class of metabolic disorders known as diabetes is typified by hyperglycemia brought on by deficiencies in either the action or secretion of insulin, or both. Diabetes-related chronic hyperglycemia is linked to long-term harm, malfunction, and failure of many organs, particularly the heart, blood vessels, kidneys, eyes, and nerves. According to the IDF, there were 382 million diabetics worldwide in 2013, and by 2035, that number is expected to rise to nearly 592 million. One hesitant similarity is that a significant portion of the population in India has diabetes. In India, 65.1 million adults had diabetes during the year, according to IDF. It has been predicted that the prevalence of diabetes in the adult population in India will be 6% by the year 20253,5.
The literature supports the detrimental effects of hyperglycemia on endothelial function and the pathological alterations linked to diabetes. Four main molecular signalling pathways that are triggered by hyperglycemia in endothelial cells and other cell types susceptible to hyperglycaemic injury have been thoroughly described. In vitro, endothelial cells are extremely sensitive to high glucose (25 mM)1,4. Planning thorough and preventive measures is aided by the assessment of these complications' rates and their varying frequencies. Planning pertinent strategies would also be aided by knowing the correlations between diabetic complications and age, gender, and duration. Determining the prevalence of chronic complications in type II diabetes at a regional government general tertiary care teaching hospital is the goal of the current study5.
.
Methodology: 
After receiving approval from the institutional review board of Sri Padmavathi School of Pharmacy in Tiruchanoor, Tirupati, Andhra Pradesh, India, the cross-sectional study was conducted. The study includes all patients aged 30 and older who are admitted to SVRRGGH's general medicine and general surgery inpatient ward between October 2023 and March 2024.
The patient's demographics, personal history, family history, co-morbidities, length of co-morbidities, number of complications, past medication history, diagnosis of the complication, complications of both macro and microvascular complications, and current medications prescribed for each patient's complications were all gathered using a specially created proforma. Direct patient interviews and patient case profiles were used to gather the data. Using case sheets and patient interviews, 200 cases in all were gathered from the SVRRGGH general medicine and general surgery wards' inpatients. All of the gathered data was numerically documented, and frequencies were calculated.

Results:

Demographic data of the patients

In demographic data of the patient’s various variables such as age, weight distribution, gender, family history of diabetes and social habits such as smoking, drug abuse, alcoholism, the diabetic status was taken of the enrolled patients in the study. In the demographic evaluation Male was found to be more prevalent to disease (p-value 0.001). Demographic data of patients is represented in the Table 1.
Table 1---
Demographic, Clinical, and Lifestyle Characteristics of Patients: Statistical Analysis of Key Variables
	Variables
	No of patients (%)
	P Value

	Age distribution of the patients (years)

	31-40
41-50
51-60
61-70
71-80
	31(15.5)
28(14)
81(40.5)
32(16)
28(14)
	0.001*

	Gender distribution of the patients

	Male 
Female 
	113(56)
87(44)
	0.007*

	Family history
	
	

	Yes 
No 
	96(48)
104(52)
	0.002

	Categorization of patients based on residence

	Rural 
Urban 
	117(58)
83(42)
	0.04*

	BMI categorization
	
	

	Under Weight (<18.5)
Normal Weight (18.5-24.9)
Over Weight (25-29.9)
Obese (30-39.9)
	10(5)
83(41.5)
75(37.5)
32(16)
	0.001*

	Social habits categorization

	Smoking
Alcohol
Smoking & Alcohol
Tobacco chewing
Betel chewing
None
	10(5)
42(21)
51(25.5)
19(9.5)
38(19)
46(23)
	0.63

	Diabetic status
	
	

	Controlled glucose levels
Uncontrolled glucose levels
	73(36.5)
127(63.5)
	0.003*

	Types of diagnostic tests

	Lab Investigation
ECG
CT-Scan
USG-Abdomen
Physical Examination
Others
	98(26.3)
31(8.33)
51(13.7)
61(16.3)
93(25)
38(10.2)
	0.049*

	Diabetic medications
	
	

	Oral Hypoglycemic Agents
Insulin
Both
	95(47.5)
73(36.5)
32(16)
	0.066

	Duration of diabetes
	
	

	> 1
2-5
6-10
11-15
>15
	24(12)
69(34.5)
70(35)
19(9.5)
18(9)
	0.012*



                *Significant (p <0.05)

The patients were diagnosed based on physical examination (25%) and lab investigations (26.3%) (table 1). More than one diagnostic tests are conducted in the patients. Majority of patients are prescribed with oral Hypoglycemic agents (47.5%) and insulin preparations (36.5%) for diabetic’s treatment. These values are evaluated statistically and reported as significant (p<0.05). The duration of diabetes was calculated and most of the study population are recorded under 6-10 years (35%) and 2-5 years (34.5%).






Table 2---Prevalence and Types of Complications Among Patients: A Statistical Overview
	Variables 
	No of patients (%)
	P Value 

	Number of complications

	One
Two
More than two
	67(33)
89(45)
44(22)
	0.62

	Type of complications

	Microvascular
Macrovascular
Others
	195(50.3)
75(19.3)
117(30.4)
	0.011*

	Microvascular complications

	
Nephropathy
	CKD AKD
Pyelonephritis
	67(34.3)
12(6.15)
9(4.6)
	

	Neuropathy
	Diabetic Foot
PVD
	51(26.1)
7(3.5)
	

	Retinopathy
	Cataract
Glaucoma
	23(11.5)
26(13.3)
	

	Macrovascular complications

	Coronary Artery Disease
	Angina 
Chronic CAD
 ACS
	13(17.33)
4(5.34)
0
	

	Congestive Heart Failure
	HFrEF
 HFpEF
	3(4)
13(17.33)
	

	Cerebrovascular Accident
	Ischemic stroke Haemorrhagic stroke
	15(20)
12(16)
	

	Myocardial Infraction
	STEMI 
NSTEMI
	99(12)
6(8)
	

	Other Complications

	                                                     Cholelithiasis
                                                     Hypertension
                                              Cellulitis
	15(13)
54(46)
48(41)
	


      *Significant (p <0.05)

For treatment of diabetic nephropathy along with diabetic medications diuretics like furosemide (11%) & Aldactone (1.6%), phosphate binders like Revalemer (2.57%), Haematinics like iron folic acid (0.8%) & Erythropoietin (2.41%) was prescribed. For treatment of diabetic neuropathy ceftriaxone (5.63%), metronidazole (2.41%), Pentoxifylline (4.99%), Cilostazol (5.15%), Trypsin-Chymotrypsin (3.38%) are prescribed. For treatment of diabetic Retinopathy HPMC drops (4.99%), Ranibizumab (2.57%) are prescribed. For treatment of diabetic macrovascular complications Aspirin (10.9%), Clopidogrel (9.9%), Atorvastatin (4.18%), Metaprolol (0.8%) are prescribed. For other treatment of complications like Cholelithiasis, Cellulitis & Hypertension Ursodiol (1.28%), Ceftriaxone (13.04%), Metronidazole (1.28%), Amlodipine (5.31%), Telmisartan (2.09%) & Metaprolol (3.54%) are prescribed.

Discussion:
According to the analysis, diabetes contributes significantly to long-term complications in addition to being a metabolic disease. The majority of study participants (40.5%) were between the ages of 51 and 60, which is consistent with research by Arambewela et al.2 that found 68.3% of complications among patients between the ages of 50 and 70. This is probably caused by a number of things, such as the rising incidence of diabetes in this age group, the fact that diabetes can sometimes last longer, and changes in health that come with ageing. In line with findings from Afroz A et al.,3 and Liu Z et al.,4 who also noted male predominance in diabetic complication studies, the gender-wise distribution showed a higher prevalence in males (57%) compared to females (43%). 
Due to a combination of biological, behavioural, and social factors, men with diabetes typically face more complications than women. According to the BMI classification, 16% of patients were obese, 37.5% were overweight, and 41.5% were of normal weight. As previously described by the National Institutes of Health's 2003 classification of obesity and reaffirmed by Litwak L et al.,5 who connected BMI to an increased risk of microvascular and macrovascular complications, these findings highlight the strong correlation between overweight/obesity and diabetic complications.
The majority of patients (77%) have social habits such as smoking, drinking alcohol, chewing tobacco, and chewing betel. Social behaviours such as smoking and binge drinking can exacerbate the complications of type 2 diabetes mellitus by accelerating vascular damage, lowering blood sugar control, and raising insulin resistance. One of the main risk factors for type 2 diabetes and its complications is smoking. At the time of case collection, the controlled glucose levels were recorded. The majority of patients have glucose levels that are higher (63.5%) than normal (36.5%).
Insulin and oral hypoglycaemic medications are both used to control blood sugar levels and possibly lower the risk of complications in people with type 2 diabetes. Insulin therapy helps lower blood glucose by facilitating its entry into cells; it is frequently started when oral medications are not enough. On the other hand, oral Hypoglycemic medications reduce glucose absorption, increase insulin sensitivity, or stimulate insulin production through a variety of mechanisms. 
Similar to the study by Liu et al.,6 the majority of complications are reported in patients who have been in treatment for 6–10 years (35%) and 2–5 years (34.5%). The risk of complications, such as those affecting the heart, eyes, kidneys, and nerves, increases with the length of time that diabetes mellitus, especially type 2 diabetes, is present. These risks can be reduced and the onset of complications may be avoided or postponed with early and efficient blood sugar management. 
Microvascular complications (97.5%) were more common than macrovascular complications (37.5%) in the current study, according to the complication pattern and prevalence. The most prevalent condition was nephropathy (23%), which was followed by neuropathy (15%) and retinopathy (13%). Among the macrovascular complications were MI (20%), CVA (36%), CHF (21.33%), and CAD (22.67%). Out of 117, other complications included cholelithiasis (13%), cellulitis (41%), and hypertension (46%). These findings align with a number of studies, such as Litwak L et al.,4 and Ali NS et al.,10, which found that microvascular (51%) and macrovascular (19%) There is no mutual exclusion between microvascular and macrovascular complications; rather, they are linked.
Larger vessel disease (macrovascular) can arise as a result of damage to tiny blood vessels (microvascular). Studies indicate that microvascular complications are frequently more common and can have a greater impact on morbidity and quality of life in diabetic patients, even though both macrovascular and microvascular complications are significant in diabetes. Of the 27 patients (13.5%) who had a CVA, 55% experienced an ischaemic stroke and 45% experienced a haemorrhagic stroke. Stroke prevalence was reported to be 10.1% by Afroz A et al., 3 and 2.2% by Kosiborod M et al.,10 suggesting potential regional differences or variations in patient profiles. Delays in diagnosis and inadequate glycaemic control may be the cause of the comparatively high incidence in our population.
Regarding macro complications, 16 patients had CHF, with HFpEF accounting for the majority (81.25%). Angina was the most frequent presentation (76.5%) of CAD, which was observed in 17 patients. These numbers are comparable to those of Gedebjerga A et al.,7 who observed ischemic heart disease in 15% of their study population, and Afroz A et al.,3 who reported a prevalence of 25.1% CAD. The most prevalent symptom of neuropathy, which affected 58 patients, was diabetic foot (51 cases). This is consistent with Islam S et al.,8 who found that retinopathy and chronic kidney disease were the most common complications. Liu Z et al.,4 also found that neuropathy was significantly more common (30.8%).
Microvascular and macrovascular diseases are common complications of type 2 diabetes mellitus, affecting a large percentage of people with the condition. In general, nephropathy is prevalent, followed by retinopathy and neuropathy, though prevalence rates for particular complications vary. There is also a noticeable prevalence of macrovascular problems like heart disease and stroke. The main causes of the high incidence of complications from type 2 diabetes mellitus are inadequate blood sugar regulation, which damages blood vessels and nerves, and prolonged exposure to elevated blood sugar levels. Additional factors that increase risk and prevalence include genetics, obesity, and lifestyle choices. People should concentrate on both necessary medical treatments and lifestyle changes to lower the prevalence of complications from type 2 diabetes mellitus. By providing patients with interventions such as education, counselling, and monitoring, chemists can enable them to effectively manage their conditions, resulting in fewer complications and an enhanced quality of life.
Conclusion
In patients with Type 2 Diabetes Mellitus (T2DM), the microvascular, macrovascular, and other related complications are highly prevalent and have a significant impact. Social and lifestyle behaviours had a major impact on the development and intensity of complications; male patients had higher rates of these behaviours and consequently higher complication rates. An increased number of complications was closely linked to poor glycaemic control. While macrovascular complications were relatively less common, nephropathy and neuropathy were the most frequently reported microvascular complications. In order to effectively manage type 2 diabetes, the results highlight the significance of early detection, regular blood glucose checks, and medication prescriptions. Patients with diabetes can live longer and experience fewer complications by putting these strategies into practice. 
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