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Abstract

The goal of the present study was to examine how well three distinct kinds of anti-diabetic drugs- insulin,
biguanides and sulfonylureas performed in Bangladeshi patients who had recently been diagnosed with
diabetes mellitus. This was an observational study and carried out on 102 patients admitted in different
hospitals in Rajshahi, Bangladesh during the study period. Majority (32.02%) respondents belonged to
51-60 years age group, followed by 41-50 years and the least >60 years age group viz. 7.19%. Female
preponderance was noticed in the study population where 59.80% were females; whereas 40.20%
males. Results of distribution of respondents based on residence and class of anti-diabetic medication
use showed in insulin receiving group 66.67% were urban people and 33.33% were rural resident;
biguanides receiving groups 64.71% were urban resident and 35.29% were rural resident; sulfonylureas
receiving groups 58.82% were urban resident and 41.18% were rural residents. Data on participant’s
lifestyle and smoking habit showed lifestyle of 65.70% patients were sedentary and 34.30% were active
and according to smoking habit of the patients 14% were smokers while 86% were non-smokers. Family
history of DM among the patients showed 17% had familial history and 83% did not have. Data showed
that the patients taken insulin, biguanides and sulfonylurea as with BMI were mostly in 18.50 - 24.99
with p-value 0.621. Although no statistically significant difference was noticed among the groups
regarding treatment response of three drugs (p = 0.252, 0.284, 0.675 for HbAlc, FBS and PPBS
respectively) after 3 months follow-up of medication use and (p = 0.284, 0.323, 0.817 for HbAlc, FBS
and PPBS respectively) after 6 months follow-up. However, p-value was not significant but insulin
receiving patients had relatively better treatment response than biguanide receiving group than
sulfonylurea receiving group at 3rd and 6th month. In insulin receiving group 90.19 % had desired
glycemic control. In biguanide receiving group 76.47 % had desired glycemic control. In sulfonylurea
receiving group 84.31 % had desired glycemic control. So it appears that insulin provides the best
glycemic control followed by sulfonylurea and the biguanides are relativity less potent in glycemic control
of newly diagnosed patients in our study area. In this study, the sample size was quite small, which may
not represent the whole population and the research used purposeful sampling, which may have skewed
the results.
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Introduction

Diabetes mellitus (DM) is a syndrome characterized by a persistently elevated blood glucose level that can
be brought on by insulin resistance, insulin insufficiency, or both (Hossain et al. 2022). Additionally, it could
occur as a result of improper protein, lipid, and carbohydrate metabolism (Zimmet et al. 2014, Hossain et al.
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2021a&b). Glycated hemoglobin (HbA1c) levels a good predictor of glycemic management were measured in
order to evaluate the effectiveness of medications. With the ultimate goal of improving patient care and
outcomes in Bangladesh, the study aimed to provide insightful data to the continuing discussion regarding
the best ways to manage newly diagnosed patients with diabetes mellitus. Three different types of DM are
fundamental: while type 1 diabetes develops in children when there is an insulin insufficiency, type 2
diabetes is more common in adults and is often brought on by relative insulin deficiency. Gestational
diabetes develops during pregnancy as a result of an imbalance of placental hormones (Akbar et al. 2011).

Sulfonylureas, biguanides, and insulin are a few of the medications used to treat diabetes mellitus (Zaman et
al. 2022). Their usage is complicated by a number of side effects, including hypoglycemia and weight gain
from sulfonylureas and hypoglycemia and weight gain from sulfonylureas. Cost and the route of
administration are additional crucial aspects to take into account when prescribing medication (Chang and
Chuang 2010). This reason drives the continual search for newer, safer, and more challenging-to-administer
medications. Metabolic condition type 2 diabetes mellitus (T2DM), which worsens over time, is becoming
recognized as a potential global epidemic reported by Reasner and Defronzo (2001). Type 2 diabetes
mellitus has increased sharply over the past 20 years and has continued to emerge as an uncontrollable type
of disease in Bangladesh (Feinglos and Bethel 1998). There are numerous anti-diabetic medications
currently available to treat type 2 diabetes mellitus, including sulfonylureas, glinides, thiazolidinediones,
biguanides, and glucosidase inhibitors (Luna et al. 1999).

Insulin is an essential hormone and it helps body turn food into energy and controls blood sugar levels. It is
the leading cause of death, disability, and economic loss, and, thus, it is identified as a major threat to global
development. Insulin is often the preferred initial injectable therapy, when oral medications and lifestyle
measures are no longer effective. Biguanides are used as monotherapy, or in combination with
sulfonylureas, other anti-diabetic medications, or with insulin. Sulfonylureas function by promoting the
release of insulin from pancreatic beta cells, and they may merely slightly worsen insulin resistance in
peripheral target tissues (muscle, fat cells) was reported by Opara et al. (1999). On the contrary, biguanides
act by reducing the amount of glucose produced by the liver and, to a lesser extent, by improving the
sensitivity of peripheral and liver tissues to insulin. The most common adverse effect of biguanides is
gastrointestinal distress, including diarrhea, cramps, nausea, vomiting, and increased flatulence. Long-term
use of biguanides has been associated with decreased absorption of vitamin B12. Sulfonylureas continue to
be the most well-known medication for treating type 2 diabetes, despite the multitude of anti-diabetic
medications available on the market (De Fronzo and Goodman 1995). Sulfonylureas can cause adverse
reactions such as gastrointestinal upset and weight gain. However, hypoglycemia is the most common
serious side effect and it is potentially fatal. Insulin had relatively better but not statistically significant better
efficacy over biguanides and sulfonylurea and biguanides had relatively worse efficacy over insulin but
relatively better efficacy over sulfonylurea.

The objective of the present study was to compare the effectiveness of three different classes of anti-diabetic
medications - insulin, biguanides (specifically metformin) and sulfonylureas in achieving glycemic control
among newly diagnosed diabetes mellitus patients in Bangladesh assessed by using the measurement of
glycated hemoglobin (HbAlc) levels. HoAlc reflects the average blood glucose concentration over the past
two to three months, and thus is a reliable indicator of glycemic control. The study also aimed to contribute
valuable data to the ongoing conversation about the most effective methods of managing diabetes mellitus in
newly diagnosed patients, with the ultimate goal of enhancing patient care and outcomes in Bangladesh.
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Methodology

This is an observational study and carried out in the admitted patient's Department of Medicine, Rajshahi
Medical College Hospital, Barind Medical College Hospital, Diabetic Association Hospital in Rajshahi, and
Chapainawabganj Hospital, Bangladesh. The duration of the research was 3 years (August 2019 to July
2022). This study was carried out on 102 admitted patients to find out the diabetic population including male
and female. All the patients with diabetes (HbA:1C>7.0%) attending the mentioned areas during the study
period was considered as inclusion criteria. Patients who were not interested to participate using intra uterine
device (IUD) and sub-dermal contraceptive implants were excluded from this study. Data were collected by
the researchers from the diabetes patients. Statistical evaluation of the data was done via the use of a
window-based computer software program devised with Statistical Packages for Social Sciences (SPSS-24).

Results

Distribution of study subjects and medication intake of three different classes of anti-diabetic medications -
insulin, biguanide and sulfonylureas as per age groups of the present study has been shown in Fig.1. The
age of the study population ranged from 18 to >60 years and the majority (32.02%) of the respondents were
in the 51-60 years age group, followed by 41-50 years age group (26.14%), 31-40 years age group (22.22%),
18-30 years age group (12.41%) and >60 years age group (7.19%). Regarding type of anti-diabetic
medications usage among different age groups in case of 18-30 year groups Insulin, biguanide and
sulfonylureas treatment patient number were 04 (11.76%), 05 (14.71%) and 04 (11.76%), respectively. For
31-40 years age group it was 06 patients (17.65%), 07 patients (20.59%) and 09 patients (26.47%); Among
41-50 years age group was 09 (26.47%), 08 (23.53%) and 09 (26.47%) at; 12 (35.29%), 12 (35.29%) and 09
(26.47%) when age 51-60 and 03 (08.82), 02 (5.88), 03 (8.82) when age was >60 respectively. Chi-squared
test (x2) was performed to compare between three groups and the calculated p-value was 0.985 (Fig. 1).
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Fig. 1. Distributon of the patients and medication intake of insulin, biguanide and
sulfonylureas according to age of 102 (p-value = 0.985).
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Fig. 2 shows the distribution of the study population according to sex. Clearly female preponderance was
noticed among the total study population of 102. About 14 (41.18%), 15 (44.12%), 12 (35.29%) of the insulin,
biguanides and sulfonylureas receiving respondents were males and 20 (58.82%), 19 (55.88%), 22 (64.71%)
of the insulin, biguanides and sulfonylureas receiving respondents were females, respectively. and the
calculated p-value was 0.752.
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Fig. 2: Distribution of the study population according to sex.

The distribution of the study population (Total 102) of present study was categorized according to the Body
Mass Index (BMI) classifications set by the World Health Organization (WHO). According to WHO, a BMI
less than 18.5 is considered underweight, 18.5-24.9 is normal, 25-29.9 is overweight as shown in Table 1.

Table 1. Distribution of the study population according to BMI classifications and

medication type.
BMI categories No. of participants (%) Total (%)  p-value
Insulin Biguanides Sulfonylureas
Underweight (<18.5) 1(0.98) 0 0 1(0.98) -
Normal (18.5-24.99) 17 (16.67) 17 (16.67) 20 (19.60) 54 (52.94) 0.621
Overweight (25-29.9) 16 (15.68) 17 (16.67) 14 (13.73) 47 (46.08) -

Number of patients in each BMI category who were prescribed each of the three types of medication insulin,
biguanides, and sulfonylureas. It provided a clear snapshot of the medication preference across different BMI
categories in the study population. When, BMI were <18.5 the insulin, biguanides and sulfonylureas users
were 1 (0.98%), 0 (0.0), 0 (0.0); when BMI category 18.50-24.99 the insulin, biguanides and sulfonylureas
users were 17 (16.67%), 17 (16.67%), 20 (19.60%); and when BMI was >25, the insulin, biguanides and
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sulfonylureas users were 16 (15.68%), 17 (16.67%), 14 (13.73%) and 47 (46.08%), respectively. The
calculated p-value was found to be 0.621 which is statistically insignificant (Table 1).

Table 2 shows the population distribution based on the patients' glycemic control after three months of
diabetic medicine intake. When, variable was HbAlc and insulin was <7.0, biguanides and sulfonylureas
were 28 (82.35%) and 24 (70.59%). Biguanides and sulfonylureas were 06 (17.65%) and 10 (29.41%) when
insulin was 27 and p-value was 0.252. Once, the variable was FBS and insulin was <7.2, biguanides and
sulfonylureas were 30 (88.24%) and 26 (76.47%). Biguanides and sulfonylureas were 04 (11.76%) and 08
(23.53%) when insulin was = 7.2 and calculated p-value was 0.284. When, the variable was PPBS and
insulin was <10, biguanides and sulfonylureas were 28 (82.35%) and 25 (73.53%); Biguanides and
sulfonylureas were 06 (17.65%) and 09 (26.47%) when insulin was 210 and calculated p-value was 0.675.

Table 2. Demonstration and distribution of the study according to glycemic control of the  patients at 3¢
month follow up (n = 102).

Variables Insulin (%) Biguanides (%) Sulfonylureas (%) p-value
<7.0 28 (82.35) 24 (70.59)

HbAlc 0.252
27.0 06 (17.65) 10 (29.41)
<72 30 (88.24) 24 (76.47)

FBS 0.284
7.2 04 (11.76) 08 (23.53)
<10 28 (82.35) 25 (73.53)

PPBS 0.675
=10 06 (17.65) 09 (26.47)

Table 3 demonstrated the distribution of the study population according to glycemic control of the patients at
the 6th months of the study period. When, variable was HbA:C and insulin (%) was <7.0, biguanides (%) and
sulfonylureas (%) were 30 (88.24%) and 26 (76.47%). Biguanides (%) and sulfonylureas (%) were 04
(11.76%) and 08 (23.53%) when insulin (%) was 27.0 where p-value was 0.284. Once, variable was FBS
and insulin (%) was <7.2, biguanides (%) and sulfonylureas (%) were 31 (91.18%) and 27 (79.41%).
Biguanides (%) and sulfonylureas (%) were 03 (8.82) and 07 (20.59) when insulin (%) was =7.2. P-value was
0.323. When, variable was PPBS and insulin (%) was <10.0, biguanides (%) and sulfonylureas (%) were 29
(85.29) and 27 (79.41) and p-value was 0.817.
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Table 3. Distribution of the study population according to glycemic control of the patients at 6% month

(n=102).
Insulin Biguanides Sulfonylureas
Variables p-value
(%) (%) (%)
<7.0 30 (88.24) 26 (76.47)
HbAlc 0.284
7.0 04 (11.76) 23.53
<7.2 31(91.18) 79.41
FBS 0.323
7.2 8.82 20.59
PPBS <10.0 85.29 79.41 0.817

Fig. 3 demonstrated that the distribution of the respondents by residence. In insulin receiving group 67.60%
were urban residents and 32.40% were rural. In biguanide receiving group 64.70% was urban and 35.30%
were rural residents and among sulfonylurea receiving group 58.80% were urban and 41.20% were rural
residents.
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Fig. 3: Distribution of the respondents by residence/location.

Fig. 4 demonstrated that the distribution of the respondents by occupation. According to occupation of the
patient's government employee, non-government employee, businessman, housewife, unemployed and
others were 12.70%, 14.70%, 17.60%, 35.30%, 9.80% and 9.80%.
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Fig. 4: Distribution of the respondents by occupation.

Fig. 5 demonstrated the distribution of the respondents by family history of DM. According to
family history of DM among the patients 17% were Yes and 83% were No.
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Fig. 5: Distribution of the respondents by family history of DM.

Table 4 demonstrated the distribution of the respondents by lifestyle and smoking habit. According to lifestyle
of the patients 65.70% were sedentary and 34.30% were active. And according to smoking habit of the
patients 14% were smoker and 86% were non-smoker.

Table 4. Distribution of the respondents by lifestyle and smoking habit.

Parameters N =102 %
Lifestyle of patients

Sedentary 67 65.70

Active 35 34.30

Smoking habit of the patients

Non-smoker 88 86
Smoker 14 14
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Discussion

Due to the rise of non-communicable diseases (NCDs), of which diabetes mellitus being a major component,
the burden on global health is increasing (Hossain et al. 2021a&b). Additionally, oxidative stress might be
crucial in the emergence and progression of DM's short- and long-term problems (Dario et al. 1996). Several
methods are used to provide DM in order to get the desired glycemic level (Hossain et al. 2022). Due to the
possible benefit on glycemic status, pharmacological drugs such as biguanides, sulfonylureas,
thiazolidinediones, and glycosidase inhibitors are frequently utilized for the administration of DM (Baynes and
Thorpe 1999, Zaman et al. 2022). In a previous study, Siddique et al. (2016) reported that the mean age of
the total study population was 50+9 years. Among them, 31% were male and 69% were female. Biguanides
and sulfonylureas groups were matched for age, sex and glycemic status, but not matched for body mass
index (BMI) and acute glycemic status (FPG and PPG). In our study, out of 102 patients most patients of
diabetes mellitus belonged to 18 - >60 years category. According to sex, male and female of insulin,
biguanides and sulfonylureas were 14 (41.18%), 15 (44.12%), 12 (35.29%) and 20 (58.82%), 19 (55.88%),
22 (64.71V) respectively. Our understanding of the effectiveness of diabetic medication and its effects on
human health came from this observational research. This research was done among diabetic patients who
had been enrolled in many medical schools and hospitals in Rajshahi and adjoining areas Bangladesh. The
distribution of cases by sex was originally equal between the categories (p = 0.752).

Similar to our findings, Adeniyi et al. (2016) found that the majority of contributors had been females (70.3%)
and resided in rural areas (88.7%) (Adeniyi et al. 2016). Regarding BMI of the respondents, the present
study found 0.98% had BMI <18.50 kg/m2 52.94% had BMI between 18.50 - 24.99 kg/m? and 46.08% had
BMI >25 kg/m2. BMI repute of the patients was once matched amongst the groups (p = 0.621). Nearly 90% of
diabetic patients develop T2DM often concerning to extra body weight in accordance to the World Health
Organization (WHO 2011). Furthermore, obesity is strongly inherited (Maritim et al. 2003). At the third month,
it was determined that patients on insulin had significantly better glycemic control than those taking
biguanides or sulfonylurea. In this present study, according to BMI, when BMI were <18.50, 18.50 - 24.99
and >25 the insulin, biguanides and sulfonylureas were 01 (0.98), 00 (00), 0 (00); 17 (50), 17 (50%), 20
(58.82) and 16 (47.06), 17 (50%), 14 (41.76) respectfully. And according to glycemic control of the patients at
6t month. Our study shows the variables according to glycemic control of the patients at 6t month where,
HbA:C and insulin (%) was <7.0, biguanides (%) and sulfonylureas (%) were 30 (88.24) and 26 (76.47).
Biguanides (%) and sulfonylureas (%) were 04 (11.76) and 08 (23.53) when insulin (%) was 27.0. And p-
value was 0.284. The design of Hermann's learns about allowed mainly short-term evaluation of low-dose
combination therapy with single-drug therapies. All topics who did no longer obtain the blood glucose target
early have been given high-dose aggregate treatment (Faure et al. 1999). This may additionally have
decreased evidences of variations between treatments. There are various evidences that hyperglycemia
enhances oxidative stress (Abdulkadir et al. 2012). The activation of the polyol pathway is one of these
autoxidation of glucose's most crucial components. Due to the fact that biguanides and sulfonylureas are
both potent antihyperglycemic medications, a decreased glucose oxidation rate and the deactivation of the
polyol pathway can also significantly increase the antioxidants by regulating blood sugar levels. Antioxidants
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such as vitamin C, and a-lipoic acid are effective in reducing diabetic complications, indicating that it may be
beneficial either by ingestion of natural antioxidants or through dietary supplementation. This fact aids our
findings because the biguanides group and the sulfonylureas group were matched for persistent glycemic
status (Signorini et al. 2002).

Our study shows, according to residence of the patients, insulin 67.60% was urban and 32.40% was rural.
When it is biguanide 64.70% was urban and 35.30% was rural. And according to sulfonylureas 58.80% was
urban and 41.20% was rural. And according to lifestyle and smoking habit of the patients 65.70% were
sedentary and 34.30% were active. And 14% were smoker and 86% were non-smoker. Numerous studies
have shown that hyperglycemia increases oxidative stress. The stimulation of the polyol pathway (Faure
2008) is crucial to this autoxidation of glucose (Benzie and Strain et al. 1996). Since biguanides and
sulfonylureas are both potent antihyperglycemic drugs, lowering blood glucose levels and inactivating the
polyol pathway can also significantly increase antioxidant levels. This fact supports our findings because the
biguanides group and the Sulfonylureas group were matched for continuous glycemic status (Tessier et al.
1999). We can infer from the results of our study that Bangladesh needs to significantly improve diabetes
detection and treatment, particularly among the underprivileged communities.

Conclusion

Diabetes is a chronically progressive global pandemic affecting everyone from children to the elderly, middle-
aged to pregnant women. In order to control the disease, early diagnosis is essential. The initial treatment
strategy focuses on diet, exercise and then medication. In general insulin, sulfonylureas and biguanides are
well tolerated, but some patients cannot tolerate these drugs, as biguanides are associated with nausea and
a metallic taste while sulfonylureas cause severe hypoglycemia. Insulin are mostly daily injections apart from
newer classes daily or twice a day, which is pretty embarrassing feeling for many patients, also causes
hypoglycemia which is dangerous than hyperglycemia, weight gain and local fats blisters at injections sites.
Plasma antioxidant status was clearly higher in biguanide-treated type 2 diabetic subjects compared with
sulfonylurea-treated subjects, and there was no difference between biguanides and sulfonylureas in their
effects on total antioxidant status in type 2 diabetic subjects.
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