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ABSTRACT: Diabetes mellitus is a prevalent chronic 

metabolic disorder characterized by elevated blood 

glucose levels, resulting from inadequate insulin 

production or ineffective utilization of insulin. This 

abstract provides a concise overview of diabetes mellitus, 

focusing on its types, causes, impact, and management 

strategies. 

The two primary types of diabetes mellitus are type 1 

and type 2. Type 1 diabetes stems from autoimmune 

destruction of pancreatic beta cells, leading to insulin 

deficiency, while type 2 diabetes involves insulin 

resistance and relative insulin insufficiency. Other types 

include gestational diabetes and rare forms like 

monogenic and secondary diabetes. 
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INTRODUCTION  

Diabetes mellitus, commonly known as diabetes, is a 

chronic metabolic disorder that affects how our body 

processes glucose. It occurs when the pancreas doesn't 

produce enough insulin or when the body can't 

effectively use the insulin it produces. This leads to 

elevated blood sugar levels, which can have serious 

health implications. Diabetes mellitus is a widespread 

condition that affects millions of people worldwide. In 

this introduction, we'll explore the causes, symptoms, 

types, and management of diabetes mellitus. 

 

DIAGNOSIS OF DIABETES 

Hyperglycemia during fasting or after eating is 

referred to as diabetes. Diabetes mellitus (DM) is 

characterized by chronic hyperglycemia, which is 

linked to end-organ damage, malfunction, and failure 

in several organs and tissues such as the kidney, 

retina, heart, neurons, and blood vessels. According to 

the International Diabetes Federation (IDF), 366 

million people worldwide had diabetes mellitus in 

2011, and by 2030, that number is predicted to 

increase to 552 million (Whiting et al., 2011).The 

current diagnostic criteria for diabetes were released 

by the World Health Organisation (WHO) in a 2006 

consensus statement. These criteria are consistent 

with the Canadian Diabetes Association (CDA) and 

the American Diabetes Association (ADA), as stated 

in their respective consensus statements (American 

Diabetes Association, 2010a). 

 

These are: 

● a fasting plasma glucose126 mg/dL (7.0 mmol/ L) 

on two occasions or more or 

● a 2 hour plasma glucose200 mg/dL (11.1 mmol/ 

L) after 75 g glucose load (oral glucose tolerance 

test, OGTT) or 

● a random plasma glucose200 mg/dL (11.1 

mmol/L). 

 

Haemoglobin A1c, or HbA1c, has been included by 

the American Diabetes Association (ADA) as a 

diagnostic test for diabetes mellitus (DM) as well as a 

gauge of the effectiveness of therapies and the 

management of hyperglycemia (American Diabetes 

Association, 2010a). The HbA1c cut-off is 

determined by epidemiologic studies that demonstrate 

a significant increase in the HbA1c range of 49–53 

mmol/moL (6.6–7.0%) due to microvascular 

complications, specifically retinopathy (Mannarino et 

al., 2013). This range also aligns with the values 

previously mentioned for fasting, 2-hour, and random 

plasma glucose levels. 

The combined name for impaired glucose tolerance 

(IGT) and/or impaired fasting glucose (IFG) is 

"prediabetes." 

 

The following are the American Diabetes 

Association's (ADA) definitions of prediabetes: The 

American Diabetes Association (ADA) defines IFG as 

a plasma glucose level after an overnight fast that is 

between 100 and 125 mg/dL (5.6–6.9 mmol/L) 

(American Diabetes Association, 2010a). The WHO 

guidelines (WHO, 2006) (~110 and <126 mg/dL (~6.1 

and <7.0 mmol/L)) are not met by these readings. 
 

● A 2-hour plasma glucose level between 140 and 

199 mg/dL (~7.8 and <11.0 mmol/L) after an 

overnight fast and a 75 g oral glucose load 

(HbA1C 39–46 mmol/mol (5.7–6.4%)) indicates 

a high risk of developing diabetes or prediabetes, 

according to the American Diabetes Association. 
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IFG and IGT can coexist, and they are linked to a 

higher risk of cardiovascular disease. A meta-analysis 

conducted in 2004 found that women had a higher risk 

of cardiovascular disease in IGT, with an RR of 1.36 

([95% CI, 1.23–1.52]), compared to men (Levitan et 

al., 2004). This slight increase in cardiovascular risk 

has been verified by additional, more recent meta-

analyses (Ford et al., 2010). 

Individuals with centripetal obesity who are 

diagnosed with IFG or IGT may also have concurrent 

abnormalities of blood pressure and cholesterol levels. 

The term "metabolic syndrome" has been applied to 

this phenomenon. According to an IDF consensus 

statement, central obesity is defined as waist 

circumference (which varies depending on ethnicity; 

see Table 15.1) plus any two of the following factors 

(Alberti et al., 2006): 

 

1. elevated triglyceride level: 150 mg/dL (1.7 mmol/ 

L) or treatment for hypertriglyceridemia 

2. reduced HDL cholesterol: <40 mg/dL (<1.03 

mmol/ L) in males and<50 mg/dL (<1.29 mmol/L) 

in females. 

3. raised blood pressure: systolic130 or diastolic85 

mmHg, or treatment of previously diagnosed 

hypertension. 

4. IFG or previously diagnosed type 2 DM. 

 

The aim of lifestyle treatments has been to increase 

physical activity and achieve a 5–10% reduction in 

body weight. Although no discernible effect has been 

shown in either mortality or the prevalence of 

cardiovascular disease, pharmacologic intervention 

reduces or delays the development of diabetes in 

patients with IGT (American Diabetes Association, 

2010a). Treatments for the several elements of this 

syndrome (hyperlipidemia, hypertension, and obesity) 

should be directed towards addressing them, and 

patients should get counseling on their increased risk 

of type 2 diabetes and cardiovascular disease. It is 

noteworthy that individuals with IGT do exhibit signs 

of neuropathy (Asghar et al., 2014), microalbuminuria 

(Singleton et al., 2003), and retinopathy. These 

findings should change the way we currently classify 

and manage IGT patients. 

 

CLASSIFICATION OF DIABETES 

 

While type 1 and type 2 diabetes are the two main 

etiopathogenetic categories into which the majority of 

instances of diabetes fall, some people do not fit into 

this strict classification. Classifying people according 

to the following criteria is standard clinical practice, 

and the categorization frequently depends on the 

clinical presentation at diagnosis: 

 

1. age at onset of diabetes 

2. the abruptness of hyperglycemia 

3. presence of ketosis at presentation 

4. degree of obesity 

5. need for insulin at diagnosis. 

 

The key is to ensure that one does not miss the 

diagnosis of type 1 diabetes as this has profound 

consequences in relation to the development of 

ketoacidosis and its associated mortality. Diabetic 

ketoacidosis (DKA) in patients with type 1 diabetes is 

a medical emergency that may also present with 

neurologic signs and symptoms. Anorexia, lethargy, 

thirst, polyuria, vague abdominal pain, and Kussmaul 

respiration are followed by confusion and a decreased 

level of consciousness. Indeed there is a case report of 

a 35-year-old male who suffered bilateral visual loss 

during a severe episode of DKA. Neuro-

ophthalmologic examination and neuroimaging 

consisting of computed tomography (CT) and 

magnetic resonance imaging (MRI) of the brain and 

orbits, as well as a magnetic resonance angiography 

(MRA) of brain vessels confirmed the diagnosis of 

bilateral posterior ischemic optic neuropathy (PION) 

(Smolyar and Hamrah, 2011). 

 

Rarely, a primary central nervous system (CNS) 

infection, such as bacterial meningitis, accompanies 

diabetic ketoacidosis. Cerebral edema can complicate 

diabetic ketoacidosis and may present with headache, 

papilledema, and bilateral abducens neuropathies; it 

may develop on presentation or during correction of 

the metabolic disorder. The underlying mechanism for 

cerebral injury is unclear although a recent 

experimental study has demonstrated that both 

hyperglycemia and ketosis independently cause 

reductions in cerebral high-energy phosphates, 

cerebral blood flow, and cortical water distribution 

(Glaser et al., 2012). Secondary complications include 

cerebral infarction, cerebral venous sinus thrombosis, 

and compression neuropathies. Hyperosmolar 

nonketotic coma (HONK), a major metabolic 

complication that can cause significant neurologic 

deficits, is primarily seen in older patients with type 2 

diabetes. A recent large case series of 51 patients 

admitted with HONK revealed a high mortality rate of 

16%. A nonketotic hyperosmolar syndrome is 

characterized by blood glucose levels above 33 

mmol/L (600 mg/dL) and plasma osmolarities above 
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320 mOsm/L without the presence of acidosis or 

ketonemia. Neurologic symptoms and indicators may 

indicate this condition in and of themselves. 

Neurologic symptoms include seizures, hemiplegia, 

aphasia, brainstem abnormalities, dystonia, chorea, 

and a diminished degree of consciousness. Polyuria, 

polydipsia, thirst, exhaustion, and generalized 

weakness are also frequent.In fact, the nomenclature 

C-H-BG (chorea, hyperglycemia, basal ganglia) 

syndrome is now used to describe 

hemiballism/hemichorea coupled with hyperglycemia 

(Bizet et al., 2014). Epilepsia partialis continua (EPC), 

for example, is a continuous form of tonic, movement-

induced, or focal seizures. In fact, according to a series 

from India, 10 out of 17 patients who presented with 

EPC had HONK in the past (Shrivastava et al., 2013). 

Visual symptoms, hallucinations, hemichorea, tonic 

eye deviation, nystagmus, aberrant pupil 

responsiveness, and meningeal signals are examples 

of unusual neurologic traits. Treating hyperglycemia 

may be a more efficacious strategy for treating 

seizures than antiepileptic medication. 

 

DIABETES TYPES 

 

The following is a list of the common causes of 

diabetes: 

 

● Type 1 diabetes is autoimmune in nature and 

results from a complete lack of insulin. Before 

diabetes mellitus was reclassified based on 

etiopathology, this condition was known as 

insulin-dependent diabetes mellitus (IDDM). The 

disease is characterized by immune-mediated b 

cell death, and hyperglycemia doesn't appear 

until 90% of b cells are gone. 

● 90–95% of cases of diabetes are type 2 DM, 

which is the most prevalent type (American 

Diabetes Association, 2010a). Insulin resistance 

is the main abnormality, however it develops as a 

result of a relative insulin shortage. 

● Gestational diabetes is a type of carbohydrate 

intolerance that appears or is initially diagnosed 

during pregnancy. Type 1 or type 2 diabetes 

mellitus that has never been diagnosed before can 

show symptoms, especially in the early stages of 

pregnancy. But type 2 diabetes and gestational 

diabetes are seen as distinct conditions. An 

increased need for insulin arises from the 

progression of insulin resistance during 

pregnancy. In the great majority of pregnancies, 

the demand is readily met, and the balance 

between insulin resistance and insulin supply 

ismaintained. However, if resistance becomes 

dominant the pregnant woman becomes 

hyperglycemic. 

● Hyperglycemia typically appears before the age 

of 25, and various types of diabetes are linked to 

genetic abnormalities in b cell activity. These 

diverse individuals have little to no impairments 

in their ability to utilise insulin, and are known as 

maturity onset diabetes of the young (MODY). 

Since they are autosomal dominant illnesses, a 

family history is crucial to the diagnosis. The 

secretion of insulin is not working properly. 

Common variants of MODY include MODY2 

(glucokinase defect) and MODY3 (HNF1-a 

defect, 1%–2% of all cases of diabetes). 

● Patients with HNF1-a diabetes require early 

diagnosis because this type of diabetes responds 

well to low-dose sulfonylurea medication. This 

therapy acts on the KATP channel, circumventing 

the mechanism causing hyperglycemia. 

Sulfonylureas bind to a subunit of the ATP-

sensitive K+ channel and close the channel, 

raising the b cell's membrane potential and 

causing voltage-gated Ca2+ channels to open, 

which in turn stimulates the release of insulin. 

Sulfonylureas avoid the main b-cell abnormalities 

brought on by decreased HNF1-a function 

because glycolysis and mitochondrial ATP 

synthesis happen upstream of the sulfonylurea 

receptor (McKinney et al., 2004). 

● Heterozygous glucokinase deficiency, or 

MODY2, seldom needs therapy outside of 

pregnancy and causes mild fasting 

hyperglycemia. According to Fajans et al., it is 

linked to a low incidence of microvascular 

illness. 

● Two to twelve percent of cases of diabetes are 

caused by LADA (latent autoimmune diabetes in 

adults). Patients are frequently mistaken as 

having type 2 diabetes and are usually diagnosed 

after the age of 35. Sulfonylureas are initially 

used to establish glucose control; however, 

patients with this condition are typically thinner 

and require insulin therapy more quickly than 

those with type 2 diabetes (Nambam et al., 2010). 

● Certain neurologic disorders are more likely to 

result in autoimmune-mediated diabetes, 

especially if autoantibodies against glutamic acid 

decarboxylase (GADAb) are highly prevalent. 

GADAb titers are exceptionally high in patients 

with stiff person syndrome (SPS) and progressive 
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encephalomyelitis with rigidity and myoclonus 

(PERM). A third of those with SPS go on to 

acquire diabetes (Walikonis and Lennon, 1998). 

Myotonic dystrophy, Laurence Moon-Biedl 

syndrome, Huntington's chorea, and Friedreich's 

ataxia are among the neurological conditions 

linked to diabetes. People who have these genetic 

disorders need to be regularly screened for 

diabetes. Point mutations in mitochondrial DNA 

are uncommon. 

● GENERAL ASPECTS OF DIABETES 

MELLITUS 213 Maternally inherited diabetes 

and deafness (MIDD) syndrome is a diabetes and 

deafness-related syndrome that is based on DNA 

(Chen et al., 2004). 

● Neuroendocrinopathies, which affect people who 

already have abnormalities in insulin secretion or 

utilization, induce diabetes by antagonistically 

affecting insulin through a range of hormones 

(growth hormone, cortisol, glucagon, 

epinephrine, and others). When the hormone 

imbalance is corrected, diabetes usually resolves. 

 

THE DIABETIC HISTORY 

 

A brief clinical history (Table 15.2) should be 

extracted so as to obtain relevant information that is 

of benefit in management. As previously described, 

the mnemonic Diagnosis, Control, Complications, 

Teachable Issues (DCCT) based on the landmark 

study can assist with an organised assessment 

(Zochodne et al., 2010). 

 

GLYCEMIC GOALS 

The landmark studies on type 1 diabetes (DCCT, 

1995) and type 2 diabetes (UKPDS, 1995) show how 

important glycemic management is in slowing the 

development of diabetic microvascular and other 

complications. The American Diabetes Association 

(ADA) recommends that nonpregnant persons aim for 

a HbA1c target of less than 53 mmol/mol (7%) unless 

there is a compelling reason, such as hypoglycemia 

unawareness (American Diabetes Association, 

2010b). 

 

MEDICATION FOR DIABETES 

There are several ways to treat hyperglycemia, and the 

pathology and patient presentation will determine 

when to start treatment. Insulin will unavoidably be 

needed right away by those with type 1 diabetes. The 

choice of insulin, oral hypoglycemic medications, and 

regimens for type 2 diabetes is complicated and 

depends on a number of factors, including cost, side 

effect profile, pharmacological efficacy, dose 

regimens, specific contraindications, and drug 

interactions. Metformin medication is regarded as the 

first-line treatment for type 2 diabetes mellitus, and it 

typically needs a time of lifestyle adjustment. 

 

AN ALGORITHM FOR THE MANAGEMENT OF 

NEWLY DIAGNOSED TYPE 2 DIABETES 

MELLITUS. 

 

According to Nathan et al. (2009), the ADA consensus 

statement serves as the foundation for the type 2 

diabetes treatment protocol shown in Figure 1. This 

gives the basic instructions for starting diabetes 

therapy. In the UKPDS, metformin was reported to 

significantly lower glycemia and to decrease the 

incidence of cardiovascular events and hypoglycemic 

episodes (UK Prospective Diabetes Study Group, 

1998a). Metformin is now recognised as the first-line 

treatment for type 2 diabetes. Moreover, careful blood 

pressure management decreased the frequency of 

macrovascular and microvascular events (UK 

Prospective Diabetes Study Group, 1998b), 

emphasising the importance of comprehensive 

medical treatment. 
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FIGURE 1. Alam, U., Asghar, O., Azmi, S., & Malik, 

R. A. (2014). General aspects of diabetes mellitus. 

Handbook of clinical neurology, 126, 211-222. 

 

Oral hypoglycemic agents and insulin in type 2 

diabetes mellitus 

 

Since a reasonable quantity of endogenous insulin is 

produced, oral hypoglycemic medications operate 

under the assumption that this is the case. As a result, 

the goal of oral therapies is to modify insulin release 

or sensitivity. Nevertheless, in type 2 diabetes, insulin 

therapy by itself does not alter the underlying 

pathophysiology of insulin resistance. Through a 

decrease in b cell mass, b cell dysfunction, and 

pancreatic islet amyloid deposition, this pathologic 

process leads to a progressive loss in b cells (Porte and 

Kahn, 2001). Combining insulin and oral medications 

may increase effectiveness while having less 

detrimental effects on weight gain. 

Combining insulin and metformin may help reduce 

weight gain, lower insulin dosages, and improve 

glycemic control, according to a prior assessment of 

combination treatments for type 2 diabetes (Yki-

Jarvinen,2001). 

 

Insulin in type 2 diabetes mellitus 

 

Although it is outside the purview of this review, a 

thorough analysis of insulin regimens and kinds will 

be briefly discussed. In addition to oral medication, 

which commonly consists of metformin, a once-daily 

dose of long-acting insulin, or insulin glargine, may be 

administered. The purpose of this combination is to 

prevent nocturnal hepatic gluconeogenesis-induced 

overnight hyperglycemia. 

 

Below is a list of additional frequently utilised 

regimens: 

● Premixed insulin (usually 30% short acting and 

70% long acting) twice a day. Guidelines for the 

administration of insulin analogues or premix 

insulins in type 2 diabetes have been established 

by prior research. 

● The use of once-daily aspart premix 70/30 to 

reach the target HbA1c with the potential to 

increase injection frequency was evaluated in the 

1-2-3 Study (Raskin et al., 2005). In this study, if 

HbA1c targets were not reached, 12 units of 

premixed aspart 70/30 insulin were started at 

midday or with the largest meal of the day. If this 

wasn't enough, insulin was then administered 

more frequently with meals. In comparison to 

once daily glargine, this regimen was more 

successful in reaching HbA1c objectives. If not, 

the usual regimen of twice-daily premixed insulin 
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is two-thirds and one-third of the total.An 

approximate total daily dose of insulin is based on 

70% of the patient body weight in kilograms. 

● Basal bolus regimen of multiple injections of 

short acting or prandial (meal time) insulin with a 

single daily dose of intermediate or long acting 

insulin. This provides the greatest flexibility as 

patients can match the insulin requirement to food 

intake. A reasonable initial prandial short acting 

insulin dose is 4–6 units before each meal with a 

long acting insulin, e.g., Lantus, at 1/5 body 

weight of the patient. Thus a patient weighing 75 

kg would initiate on 15 units of Lantus at night. 

● The addition of night time long acting insulin 

may be preferred; however, it is now thought that 

loss of prandial/postprandial glucose control 

occurs first with sustained nocturnal 

hyperglycemia being possibly the later pathologic 

process. Thus a divergence in opinion occurs 

between the traditional concept of the initial 

addition of nighttime long acting insulin as 

compared to prandial insulin. Continuous glucose 

monitoring systems (CGMS) may be of benefit in 

the evaluation of hyperglycemia in these 

circumstances and for subsequent initiation of 

insulin. 

 

 
Figure 2.: Alam, U., Asghar, O., Azmi, S., & Malik, 

R. A. (2014). General aspects of diabetes mellitus. 

Handbook of clinical neurology, 126, 211-222. 

 

Insulin in type 1 diabetes mellitus 

 

Initiating insulin in type 1 DM is somewhat simpler 

primarily due to the mode of presentation in which 

ketoacidosis is predominant. Total insulin 

requirements over 24 hours by intravenous insulin 

infusions once the anion gap and severe 

hyperglycemia (in ketoacidosis) have normalized 

gives an adequate indication of the subsequent total 

subcutaneous insulin needed. Common regimens are 

as below with twice daily premixed insulin and basal 

bolus regimens predominating. Additional oral 

therapy has no role in the treatment of type 1 DM, 

although the use of metformin in overweight 

individuals with type 1 diabetes is of benefit.Types of 

insulin therapies are detailed in fig. 4.(Alam et. al. 
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2014). 

 

 
Figure 3 : *Pioglitazone is currently banned in India, 

France, Canada, Australia, New Zealand, and Japan 

because of a possible association with bladder 

cancer. 

 

 

 

Figure 1. :Algorithm for treatment for type 2 diabetes 

mellitus. SU, sulphonylurea; DPP-4, dipeptidyl 

peptidase 4 inhibitors; GLP-1, glucagon-like peptide 

1 analogue; SGLT-2, sodium-glucose co-transporter-

2 inhibitor; TZD, thiazolidinediones/glitazones. 

*Avoid if weight gain is detrimental. {Avoid in 

haematuria/urinary tract malignancies. bBeneficial 

weight and hypoglycaemia profiles. Dapagliflozin 

and pioglitazone are not recommended in 

combination due to possible risk of urinary tract 

malignancies(Alam et. al. 2014). 
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Figure 4. : Alam, U., Asghar, O., Azmi, S., & Malik, 

R. A. (2014). General aspects of diabetes mellitus. 

Handbook of clinical neurology, 126, 211-222. 

 

DIABETES CONTROL OF INPATIENTS 

 

No matter what the reason, hyperglycemia in 

hospitalised patients is linked to poor clinical 

outcomes (Moghissi et al., 2009). All doctors who 

treat inpatients will be impacted by the rising diabetes 

epidemic. According to an economic analysis 

conducted in the United States in 2007, people with 

diabetes accounted for 22% of inpatient hospital days 

(American Diabetes Association, 2008). Several 

variables make controlling hyperglycemia during 

hospital stays difficult. These include irregular food 

and patterns, inactivity, illness, infection, and 

concurrent medication, such as b-agonists, 

quinolones, and corticosteroids. It is definitely not 

advised to drastically lower a patient's insulin when 

they are first admitted to the hospital, as any decrease 

in activity is usually more than offset by coexisting 

conditions. In 2009, the American Diabetes 

Association (ADA) and the American Association of 

Clinical Endocrinologists (AACE) released a joint 

consensus statement (Moghissi et al., 2009) that offers 

recommendations and a thorough summary of the 

literature regarding the management of glycemic 

control in inpatient settings. 

 

Few randomised controlled trials (RCTs) have been 

conducted on patients in non-intensive care units 

(ICUs); yet, observational studies have demonstrated 

significant correlations that point to poor clinical 

outcomes when hyperglycemia is present (Moghissi et 

al., 2009). which offers suggestions and a thorough 

summary of the research on the administration of 

glycemic control during hospital stays. 

Few randomised controlled trials (RCTs) have been 

conducted on patients in non-intensive care units 

(ICUs); yet, observational studies have demonstrated 

significant correlations that point to poor clinical 

outcomes when hyperglycemia is present (Moghissi et 

al., 2009). There is only one significant study 

evaluating the effects of hyperglycemia in people with 

neurologic conditions. In a research by Pasternak et al. 

(2008), patients following cerebral aneurysm surgery 

who also had hyperglycemia and a subarachnoid 

haemorrhage at three months exhibited deficits in 

neurologic function and poorer cognitive function. 

 

In critically sick patients, very strict glycemic control 

(80–110 mg/dL; 4.4–6.1 mmol/L) has proven to be a 

more controversial method because there hasn't been 

a consistent decrease in mortality; rather, severe 

hypoglycemia has become more common (Wiener et 

al., 2008). The current recommendation is to maintain 

a glucose range of 140–180 mg/dL (7.8–10.0 mmol/L) 

once insulin has been initiated in critically ill patients 

(e.g., hemodynamic compromise, fluctuating 

consciousness, potential for rapid deterioration, etc.). 

Continuous intravenous insulin infusion is the most 

effective method in achieving glycemic targets 

(Moghissi et al., 2009). 
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