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ABSTRACT 
Obesity is a highly prevalent disease that continuously rises and is a major 
problem to solve. It is associated with mortality, morbidity, diet, and 
treatment costs. The need for new drugs that are effective and long lasting 
is the primary concern for all health care professionals.  
There have been lots of researches recently targeting diabetes, one 
showed the blockage of sodium-glucose co transporter 2 (SGLT2). It had a 
high glycemic index and weight-lowering potential. Dual drug therapy was 
suggested to be highly significant in treating diabetes -2. Fixed dose 
combination therapy shows an attractive option, since it reduces pill 
burden and improves adherence. Drugs used was metformin and 
empagliflozin.  
Another research was done in order to acquire a balanced homeostatic 
energy. Disregulating one of its components can lead to obesity. Altering 
homeostatic signals can alter the vulnerability for drug abuse. It focuses 
on single protein target, lorcaslin and orlistat are the main anti-obesity 
drugs.  
Metabolic syndrome is cluster of associated metabolic traits that increases 
development of CVD and dsiabetes. Seratonergic drugs and inhibitors of 
pancreatic lipases are used as long-term of obesity. New classes of drugs 
like glucagon-like peptide 1receptor agonists act on  the hunger and 
satiety centres and favourably impact the associated traits.  
 

 

ARTICLE HISTORY 

Received October 05, 2020 
Accepted November 15, 2020 
Published December 20, 2020 

 

 

KEYWORDS 

diabetes mellitus, 
empagliflozin, metformin, 
metabolic syndrome, drugs 
 
 

mailto:lakshmi@saveetha.com
mailto:lakshmi@saveetha.com


Sindhu Priya K  ,Lakshmi.Thangavelu,Geetha RV ,Rajeshkumar.S, Raghunandhakumar.S Anitha Roy 

 

 
107 

  www.jocmr.com      

INTRODUCTION 
Diabetes is a group of metabolic disease referred 
to as diabetes mellitus, which have a high blood 
glucose levels.  It has been estimated that 22 
million Americans have diabetes. In the study done 
in university of Nebraska, suggested the use of 
metformin (MET)  as it reduced the hemoglobin 
A1c[1].  But patients with type 2 diabetes, they were 
not able toad euglycemia  with MET alone and 
required other medical treatments. The second 
agent for the medication of type 2 diabetes, have 
not been fully analysed. There are ongoing trials 
for the determination of an ideal agent.  
The inhibitor for sodium-glucose transporter is the 
newest method of treating diabetes, as they 
increase the excretion of excess glucose present in 
blood into urine[2]. This mechanism in patients 
having type 2 diabetes, is the better dealt with as 
they have a high threshold for renal excretion and 
an up regulation of SGLT 2. 
The efficacy of the treatment depends on the 
adherence of patients to their medication, and 
previous studies have estimated to be 50%. If it is a 
oral medication the estimation increases to 65-
85%. Decreased adherence to patients of less than 
80%, increases their risk of hospitalisation. In a 
study of using combination therapy, it has showed 
that there is 26% increase in the adherence rate. 
The main reason for alteration in the patients 
medication adherence is if the patients have  
hypoglycaemia[3]. 
In Another observational study, conducted by Jean 
vague in 1947, had found an association between 
obesity, diabetes and hypertension. And this linked 
traits were expanded with the addition of 
hypertriglyceridemia and hyperinsulinemia by 
Albrinks[4].This is an example of metabolic 
syndrome and it links it to type 2 diabetes. 
National cholesterol educational programme 
concluded a criteria, to meet the criteria 3 of 5 
factors were established; abdominal obesity, 
elevated triglycerides, reduced high density 
lipoproteins, increased blood pressure[5],  and 
impaired fasting glucose. An extra addition was 
added to this criteria to help the diagnosis, 
polycystic ovary syndrome, hyperuricemia, and 
family history of CVD and diabetes 2.  
In another study conducted in MEDLINE, LILACS 
TRIALS, fenproporex is structurally similar to 
amphytamine and when fenproporex is 
metabolised in the body it is converted to 
amphytamine and excreted in urine[6]. This has 
stimulatory affects and that is reason it is used for 
treating obese people with CVD. It was added to 
diet pills as it had weight loss actions and therefore 
used to treat overweight and obesity. It's side 
affects are drug abuse, mood changes and 
psychiatric disorders.  
Desoxyephedrine was approved instead of 

fenproporex because fenproporex has high side 
effects[7].  
 
SGLT-2 inhibition drugs  
Hepatic impairment  
Changes in dose are not required for EMPA in 
patients with hepatic impairment. EMPA is for the 
mostly killed in defecation (41.2%) or urine 
(54.4%), while 90% of the ingested MET is 
discharged unaltered in urine in the rest 24 hours. 
However, there is a discovery cautioning for MET 
that it can bring about lactic acidosis from MET 
accumulation[8]. An expanded danger of lactic 
acidosis is found in states of: renal and hepatic 
disability, intense congestive heart 
disappointment, sepsis, dehydration, and 
abundance liquor consumption. In the event that 
acidosis is suspected, then prompt end of the 
medication is suggested alongside hospitalisation 
of the patient. The mix of MET and SGLT-2 
inhibitors ought to be kept away from patients 
with hepatic debilitation[9].  
 
Geriatric 
There is no suggestion to change the 
measurements of EMPA and MET blend in matter 
of increase in age. Increased age does not have an 
effect of pharmacokinetics of EMPA. Adverse 
impacts of EMPA, for example, the danger of uri-
nary tract contaminations are more incessant in 
patients with 75 years of age. Also, the freedom of 
MET is diminished in elderly subjects thus of age-
related decrease in eGFR and warrants renal 
capacity monitoring[10]. 
 
Pregnancy  
The utilisation of blend of MET and EMPA in 
pregnancy has a pregnancy classification C chance, 
which demonstrates that there are no human 
reviews in pregnant ladies with EMPA and animal 
studies have demonstrated an unfriendly impact. 
EMPA may influence fatal kidney advancement and 
maturation. Manufacturer's information suggest 
illuminating female patients of childbearing age 
that the medication has not been contemplated in 
pregnancy and ought to just be utilised as a part of 
pregnancy if the potential advantage exceeds the 
hazard to the foetus[11]. The utilisation of MET has 
a pregnancy class B chance. There has not been 
proof to propose mischief to the foetus; in any 
case, MET crosses into the placenta. The utilisation 
of MET is a possibility for glycemic control in both 
T2DM and gestational DM. 
 
Lactation  
There are no present clinical reviews that have 
been done as far as anyone is concerned to 
examine if EMPA is discharged into breast milk. 
MET is discharged in breast milk at low levels and 
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does not seem to affect the newborn child 
growth[12]. 
 
Drug interaction  
EMPA does not interface with cytochrome P450 
isoforms. In this way, EMPA does not influence 
correspondingly controlled medications that are 
substrates of the major CYP450 isoforms. In sound 
volunteers, EMPA did not communicate with other 
anti-diabetic pharmaceuticals (MET, sitagliptin, 
linagliptin), simvastatin, antihypertensive 
medicines (hydrochlorothiazide, toresmide) 
digoxin, and oral prophylactic pills. MET can 
possibly collaborate with cationic-like amiloride, 
morphine, ranitidine, and vancomycin that are 
discharged by tubular secretion[13]. Cautious 
utilisation of carbonic anhydrase inhibitors, for 
example, zonisamide, and topiramate is suggested 
on the grounds that they can prompt metabolic 
acidosis. 
 
Treatment of metabolic syndrome  
Clinical management  
The objective for subjects with the metabolic 
disorder and diabetes is to decrease their hazard 
for atherosclerotic illness and diabetes. In spite of 
huge examination being developed of medications 
for diabetes and metabolic disorder, to date, 
achievement has been chiefly restricted to surgical 
mediations when contrasted with eating regimen 
or pharmacotherapy. Eat less carbs in immersed 
and trans fats, with aggregate fat substance of 25% 
to 35% of calories are regularly suggested yet have 
unobtrusive accomplishment in restricting 
infection because of poor adherence. Perseverance 
practice invigorates oxidative phosphorylation and 
mitochondrial size and number, and, together with 
pharmacotherapy, may help in lessening the 
danger of metabolic disorder. While the way of life, 
for example, physical action, weight lessening, and 
eating routine can have sensational impacts at 
individual level, they are deficient at populace 
levels[14].  
 
Established Medical Therapy for Risk Factor 
Management in Metabolic Syndrome  
There are a few genuinely entrenched 
pharmacotherapies in treatment of metabolic 
hazard elements and counteractive action of 
cardiovascular complications. The objective for 
antihypertensive treatment in patients of 60 years 
of age is accomplishing a circulatory strain of 
<140/90 mm Hg.  Most information support the 
utilisation of angiotensin-converting enzyme (ACE) 
inhibitors as first-line treatment for hypertension 
in subjects with metabolic disorder and type 2 
diabetes mellitus, CAD or perpetual kidney 
infection[15]. One explanation behind this 
inclination is the unfriendly impacts of most other 

antihypertensive pharmaceuticals. While diuretics 
are the most ordinarily utilised against 
hypertensive medications, these may build the 
possibility of move out diabetes mellitus in 
patients with metabolic disorder. 
Various medications utilised as part of treatment 
of metabolic hazard elements have been appeared 
to adequately lessen irritation measured by 
plasma CRP levels, including statins, fibrates and 
thiazolidinediones (TZD)[16]. The last two target 
atomic receptors Peroxisome Proliferator-
Activated Receptors (PPAR) alpha and gamma, 
separately. TZDs enhance insulin affect-ability by 
decreasing ectopic fat deposition in the skeletal 
muscle and redistribution of fat into fat tissue.  
 
Anti-obesity drugs  
There are a few alternatives for pharmacotherapy 
for diabetes. Utilisation of diabetes medications is 
endorsed for patients with a BMI more prominent 
than 30, or BMI > 27 when at least one 
comorbidities, for example, hypertension or 
diabetes are available. At the point when 
consolidated with way of life adjustments, 
tranquillise treatment can for the most part 
enhance weight reduction by 3–5 kg over fake 
treatment[17]. While this misfortune is humble, it 
might be helpful to include pharmacotherapy 
when patients experience a level in getting in 
shape with way of life changes alone. It is essential 
to note, in any case, that long haul treatment is 
required, as weight reduction ascribed to the 
medication treatment is recovered when the 
medication is ended. The new worldview is that 
medication treatment is required long lasting life. 
Resistance can create and pick up happens even 
with the regular medication regimen. Irregular 
dosing is being investigated as a potential 
technique to avert resilience amid long haul 
treatment.  
The most punctual medications that are still being 
used for obesity have a place with amphetamine 
subsidiaries like phentermine, desoxyephedrine, 
and diethylpropion. These medications are 
midway acting sympathomimetics with undesired 
impacts on focal sensory system, for example, 
disturbance, mind flights, uncontrolled muscle 
developments, tipsiness, trouble dozing, 
touchiness, queasiness heaving[18]. Resistance 
grows quickly to these specialists. In that capacity, 
these are affirmed for 12-week treatment. As 
expanded heart rate can be an unfriendly impact, 
treatment with this medication class alone is not 
ideal for obese patients. 
Lorcaserin (Belviq) is a craving suppressant and 
weight reduction tranquillise with serotoninergic 
properties that was initially dismissed by the FDA 
in light of worries about tumour development in 
preclinical reviews however was at long last 
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affirmed. Sedate Enforcement Administration has 
characterised it since 2013 as a Schedule IV 
tranquillise under the Controlled Substances 
Act[19]. On account of worries about tumour 
development, danger of psychiatric issue and 
valvular infection, Arena Pharmaceutical pulled 
back its promoting approval application for 
Lorcaserin in Europe. 
Tesofensine (NS2330) is a serotonin–
noradrenaline–dopamine re-uptake inhibitor from 
the phenyltropane group of medications, which is 
as of now being worked on for treatment of 
obesity. Tesofensine has finished Phase 1 and 2 
trials. It principally goes about as a hunger 
suppressant, however potentially acts by 
expanding resting energy consumption. The 
distributed stage 2 trial indicated promising levels 
of weight reduction, more prominent than those 
accomplished by some other accessible 
medications[20]. It is presently in advanced Phase 3 
testing, however has as of late been under 
investigation for genuine symptoms. The most 
well-known reactions incorporate dry mouth, 
cerebral pain, sleep deprivation, and 
gastrointestinal manifestations, circulatory strain 
and heart rate rise.  
Glucagon-like peptide 1 receptor (GLP-1R) 
agonists are medications that are authorised for 
the treatment of type 2 diabetes. Glucagon-like 
pepetide-1 (GLP-1) is a gut hormone that is 
discharged by the endocrine L-cells after 
nourishment admission. It depresses glucagon 
generation, animates pancreatic insulin discharge, 
delays gastric purging and has been appeared to 
advance satiety (Turton et al., 1996). Since GLP-1 
has a short half-life and is corrupted by the 
universal catalyst dipeptidyl-peptidase IV (DPP-
IV), different targets, for example, DPP-IV 
inhibitors, DPP-IV-safe exendin-4 and GLP-1R 
might be more reasonable for clinical 
advancement. Huge measurements of GLP-1R 
agonist liraglutide can instigate satiety in the focal 
sensory system and accomplish huge weight 
reduction and enhance insulin affect-ability[21][22].  
Receptor-communicating protein-140 (RIP140, 
otherwise known as NCOR2) is an atomic hormone 
co-repressor, which controls fat depletion. It 
collaborates with atomic receptors such oestrogen, 
thyroid hormone and retinoic corrosive receptors 
through 2 C-terminal receptor-cooperating areas 
(RIDs).  
 
Safety and efficacy of Fenproporex  
This systematic review demonstrated that there is 
a scarcity of randomised, placebo treatment 
controlled trials on the efficacy and safety of FEN 
for treating overweight (BMI > 25 kg/m2) and 
obesity (BMI > 30 kg/m2). A search in the 
MEDLINE, LILACS, and Cochrane Controlled Trial 

Register databases found a randomised, controlled 
clinical trial distributed in 2014, while three 
placebo treatment controlled reviews, one of 
which non-randomised, were identified by 
scanning for investigations in non-indexed 
medicinal journals. Four controlled trials reliably 
demonstrated that FEN prompted body weight 
misfortunes more prominent than that connected 
with placebo treatment utilisation. An 
arrangement of methodological laws, in any case, 
vitiates conclusions in light of their endings. 
Randomisation, blinding, and treatment of missing 
information because of attrition are awed in these 
clinical trials. In addition, all reviews are 
underpowered to distinguish differences amongst 
control and FEN-treated gatherings with respect to 
the event of unfavourable effects. 
Random task and disguised designation of patients 
are viewed as the best insurance against 
systematic differences between patterned qualities 
of groups being compared. Non-random group 
assignments made by clinical examiners can be 
identified with prognosis and responsiveness to 
treatment[23]. Since these reports of placebo 
treatment controlled trials gave insufficient data 
on the randomisation and allotment concealing 
forms, it can't be determined whether objectives of 
randomisation were effectively proficient.  
Weakening rates are for the most part high in long-
term randomised, controlled clinical trials on 
suppressants and limit the understanding of 
information on their efficacy and wellbeing. 
Besides, on the off chance that one arm of the trial 
has a wearing down rate higher than the other, the 
randomisation is disabled. Bias in attrition may 
happen if patients who finished the trial are 
deliberately different from the individuals who 
neglected to do it. Systematic mistakes brought on 
by attrition, be that as it may, can be lessened or 
kept away from if examination of result 
information depends on initial randomised task 
(i.e., goal to-treat investigation) and not on the 
treatment received in the end, and specialists 
utilise ascription techniques (e.g., last observation 
carried out forward) to handle missing 
information. Just two studies utilised goal to-treat 
investigation to assess whether FEN was more 
effective than placebo treatment in advancing 
weight reduction[24-41].  
Just four controlled reviews met the inclusion 
criteria. One randomised, placebo treatment 
controlled trial on Fenproporex was found on 
electronic databases. Three placebo treatment 
controlled reviews (in non-indexed journals) were 
discovered by hand-searching. Patients with 
cardiovascular and different comorbidities were 
barred in all reviews. Trials endured from 40 to 
364 days and measurements went from 20 to 33.6 
mg/d. All controlled reviews found that weight 
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reduction among Fenproporex treated patients 
was more prominent than that created by the 
placebo treatment, yet drug effect modest. 
Fenproporex delivered extra weight decreases of 
4.7 kg (one year), 3.8 kg (six months) and 1.55 kg 
(two months) in normal, in connection to eating 
regimen and exercise only (three trials). A sleeping 
disorder, irritability, and nervousness were the 
most announced side effects in the four reviews[25].  
 

CONCLUSION 
There is a lack of randomised, placebo treatment 
controlled trials on Fenproporex and those 
discovered here present major methodological 
errors. These examines recommend that 
Fenproporex is unobtrusively effective in 
advancing weight reduction. In any case, they 
neglected to give evidence that it diminishes 
obesity related mortality. Information from these 
reviews are insufficient to decide the hazard and 
benefit of Fenproporex. Abuse potential and 
amphetamine-like side effects are foundations for 
concern. 
The utilisation of combination treatment will 
probably diminish pill load, rearrange the diabetes 
regimen, and enhance adherence rate contrasted 
with single-segment prescriptions. This may 
prompt to enhanced clinical results and cost 
savings. Notwithstanding glycemic control, EMPA 
and MET may prompt to weight reduction and 
enhanced blood pressure control, which will 
enhance the patients' general clinical condition. 
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