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	 The objective was to evaluate the safety and efficacy of Bromocriptine in comparison 
with Teneligliptin in patients with newly diagnosed type 2 diabetes mellitus with the following 
outcome measurements, FBS (Fasting blood sugar), PPBS (Post prandial blood sugar-2 hours 
after breakfast), HbA1c (Glycosylated hemoglobin), BMI (Body mass index) and Adverse events 
and tolerability. The study was a prospective, open labelled randomized controlled, clinical 
evaluation done in 50 newly diagnosed type 2 diabetic patients. The study participants were 
randomly divided into two groups, Bromocriptine group (25 patients) and Teneligliptin group 
(25 patients). Bromocriptine was administered at the dose of 0.8 mg in the morning with food 
which was increased to 1.6 mg from 15th day and was maintained at 1.6 mg till the completion 
of the study (3 months). Teneligliptin was administered at a dose of 20 mg, once a day in the 
morning after food, throughout the study (3 months). FBS, PPBS, HbA1c and BMI were assessed 
at baseline and at the end of 1st, 2nd and 3rd months. Statistical analysis was done using one-
way ANOVA (Analysis of variance) between the groups and repeated measures ANOVA within 
the groups.Bromocriptine and Teneligliptin significantly reduced FBS, PPBS, HbA1c and BMI 
values (p value < 0.0001). However, Teneligliptin was found to be superior to Bromocriptine in 
the reduction of FBS, PPBS and HbA1c levels whereas Bromocriptine was found to be superior 
in reducing BMI levels at the end of 3 months. Teneligliptin was well tolerated by all the patients 
with no adverse events reported, whereas, 5 patients taking Bromocriptine were found to have 
nausea as adverse effect. Hence it is concluded that, Teneligliptin and Bromocriptine significantly 
reduced FBS, PPBS, HbA1c and BMI at the end of 3 months in newly diagnosed type 2 diabetic 
patients. But Teneligliptin was superior to Bromocriptine in overall efficacy and safety.
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	 Diabetes mellitus (DM) is a metabolic 
syndrome characterized by the presence of 
hyperglycemia that occurs due to reduction in 
insulin secretion or increase in insulin resistance 

in peripheral tissues. Sometimes both reduction in 
insulin secretion and increased insulin resistance 
can occur simultaneously1. International Diabetic 
Federation (IDF) has estimated that approximately 



270 Nisha et al., Biomed. & Pharmacol. J,  Vol. 13(1), 269-280 (2020)

69.2 million Indians had diabetes mellitus in 2015. 
This number may increase to 123.5 million by 
2040. Of the total diabetic population in India, 90% 
of patients suffer from type 2 diabetes2.
	 The major goals in the management of 
diabetes are to maintain optimum blood glucose 
level, alleviate symptoms, prevent complications, 
reduce morbidity and increase the survival period 
of life. Life style modification plays a major role in 
controlling diabetes. Fat free diet, regular physical 
activity, stress free life and cessation of alcohol 
and smoking play key roles in managing blood 
sugar levels. Pharmacological treatment should 
be started immediately when glycemic control 
is not achieved with life style modifications or 
if HbA1C is more than 6.5%, as early initiation 
of pharmacotherapy would reduce the risk of 
microvascular complications3. Cost-effectiveness, 
ability to reduce HbA1C, potential side effects 
such as weight gain, hypoglycemia and patient 
comorbidities should be considered while choosing 
the pharmacological therapy. Initially, treatment 
with a single drug should be started along with 
lifestyle modifications4. The major classes of oral 
anti diabetic medications which are available in 
market are Biguanides, Sulfonylureas, Meglitinides, 
Thiazolidinediones (TZDs), Dipeptidyl peptidase-4 
(DPP-4) inhibitors, Sodium glucose cotransporter-2 
(SGLT-2) inhibitors, a-glucosidase inhibitors, Bile 
acid sequestrants and Dopamine agonists5.
	 DPP-4 inhibitors act by inhibiting 
dipeptidyl peptidase enzyme and increase the levels 
of incretin hormones in gastro intestinal system. 
Incretin hormones primarily act by stimulating 
‘insulin synthesis and secretion’ in a glucose-
dependent manner in beta cells and by reducing 
glucagon secretion from alpha cells of pancreas. 
They also delay gastric emptying, promote satiety 
leading to reduced appetite and weight loss. DPP-
4 inhibitors are now considered as effective drugs 
in the management of Type 2 DM due to their 
efficacy, low risk of hypoglycemia & weight gain 
and good patient compliance due to once or twice 
daily dosage6.
	 Teneligliptin is a novel DPP-4 inhibitor. 
It was developed by Mitsubishi Tanabe Pharma 
Corporation in Osaka Japan. It was first approved 
in Japan in September 2012 for management of 
Type 2 Diabetes Mellitus along with life style 
modification. Teneligliptin was introduced in 

India in May 2015 after obtaining DCGI (Drug 
Controller General of India) approval. Teneligliptin 
given orally for 3 months has shown improvements 
in left ventricular systolic and diastolic function, 
endothelial function, and an increase in circulating 
adiponectin levels in addition to improved glycemic 
control 7. Advantages of Teneligliptin are weight 
loss, safety in end stage renal disease, once daily 
dosing thereby increasing patient adherence to 
treatment and less risk of hypoglycemia5. Adverse 
effects commonly reported with Teneligliptin are 
hypoglycemia (3%) and constipation (0.9%). 
Hypoglycemia occurs when Teneligliptin is 
given along with other hypoglycemic drugs, than 
Teneligliptin given alone. Incretins cause delayed 
gastro intestinal motility leading to constipation 
and sometimes intestinal obstruction. Hence DPP-
4 inhibitors should be used cautiously in patients 
with previous history of intestinal obstruction and 
abdominal surgery8.
	 Bromocriptine Mesylate is a semi 
synthetic ergot derivative which is a central 
dopamine receptor (D2) agonist, a1 antagonist 
and a2 agonist. This drug has been approved by 
FDA (Food and Drug Administration) in 1978 for 
the treatment of Parkinson disease, acromegaly, 
hyperprolactinemia associated dysfunctions 
like Amenorrhea, galactorrhea, infertility or 
hypogonadism and prolactin-secreting adenomas. 
It was approved for the treatment of type 2 DM in 
adults as an adjunct to diet and exercise to improve 
glycemic control by FDA in 20099. Bromocriptine 
has unique mechanism of action which is not fully 
understood. It acts by resetting circadian rhythm 
by modulating dopaminergic and sympathetic tone 
within the central nervous system. Bromocriptine 
should be given within 2 hours of awakening from 
sleep. It augments low hypothalamic dopamine 
levels and inhibits the excessive sympathetic tone 
within central nervous system. Hepatic glucose 
production will be suppressed by this effect leading 
to reduction in PPBS levels. It also inhibits lipolysis 
and lipogenesis in adipose tissue leading to decrease 
in free fatty acid (FFA) and triglyceride levels and 
increases insulin sensitivity10. Adverse effects 
noted with Bromocriptine are nausea, rhinitis, 
head ache, dizziness, fatigue, vomiting, diarrhea, 
constipation, sinusitis, anorexia, dyspepsia, 
hypotension, somnolence and psychosis. It is 
contraindicated in patients suffering from syncopal 
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migraine and psychotic disorders, and patients on 
neuroleptics and who are breast feeding11.
	 Bromocriptine is the first anti-diabetic 
drug approved by the US FDA, which met 
cardiovascular safety guidelines released in 
December 2018. It can be used in moderate 
renal impairment patients where Metformin is 
contraindicated. Risk of hypoglycemia associated 
with Bromocriptine is very low, hence it is superior 
to sulfonylureas in patients with hypoglycemia 
risk. It is not associated with edema or risk of 
CHF (Congestive heart failure) which are common 
with TZDs12. Once daily dosing in the morning 
makes patient compliance better. It causes weight 
loss and reduction in systolic blood pressure 
which is advantageous in patients with diabetes 
and hypertension13. Resetting circadian rhythm 
is a novel mechanism of action which is different 
from other currently used anti-diabetic agents. It 
also lowers FFA and triglyceride levels, reduces 
the risk of MI (Myocardial infarction), stroke and 
other vascular events14.
	 Recent ly approved Tenel igl ipt in 
and Bromocriptine which act through novel 
mechanisms have advantages of increased 
patient adherence, being economical & cardio 
protective, having low risk of hypoglycemia and 
being used in end stage renal failure with DM. 
Many studies for Teneligliptin are done on Japan 
population and there is lack of clinical data in 
Indian population. Regarding Bromocriptine, 
there are studies which compare the effects of 
Bromocriptine in combination with Metformin 
and other oral anti diabetic drugs. But the efficacy 
of Bromocriptine monotherapy in type 2 Diabetes 
Mellitus was not investigated much. Moreover, 
though Bromocriptine was approved in 2009 and 
has a good safety profile, it is not widely used.
	 Hence, the present study was planned to 
systematically evaluate the safety and efficacy of 
Bromocriptine in comparison with Teneligliptin 
in patients with newly diagnosed type 2 diabetes 
mellitus.
Aims and Objectives
	 The aim of the study was to assess the 
effectiveness of Bromocriptine in the treatment 
of type 2 Diabetes mellitus in comparison with 
Teneligliptin.
	 The objectives were to evaluate the 
efficacy and safety of bromocriptine in comparison 

with Teneligliptin in newly diagnosed type 2 
Diabetes mellitus with the following outcome 
measurements.
• FBS (Fasting blood sugar)
• PPBS (Post prandial blood sugar -2 hours after 
breakfast)
• HbA1c (Glycosylated hemoglobin)
• BMI (Body mass index)
• Adverse reactions and tolerability

Materials and Methods

	 The study was initiated after obtaining 
approval from the Institutional Human Ethics 
Committee (IHEC). The approval number is 03 / 
IHEC / 03 – 18. CTRI (Clinical trial registry-India) 
registration number is CTRI/2018/05/013591
	 It was a prospective, open labelled, 
randomized controlled study done in 50 newly 
diagnosed type 2 diabetic patients. Sample size 
was calculated by using the formula:

	 µA = mean reduction in blood sugar value 
for group 1 (assumed 37 mg/dl – Bromocriptine), 
µB = mean reduction in blood sugar value for group 
2 (assumed 45 mg/dl – Teneligliptin), S.D (s) = 10, 
sampling ratio = 1, a = 5% & 1- ß = 0.80
	 Simple randomization was done at the 
ratio of 1:1. 25 subjects in Bromocriptine group 
and 25 in Teneligliptin group were randomized by 
using online randomization table generator. Total 
study duration was 1 year (May 2018 – May 2019) 
and drug treatment period was 3 months.
Inclusion Criteria
• Newly diagnosed type 2 diabetic patients
• FBS between 140 mg/dl and 240 mg/dl and PPBS 
between 200 mg/dl and 350 mg/dl
• Hb1Ac between 7% and 10%
• Age – 30 to 60 years
• Gender – Males and Females
• BMI between 22 and 40 kg/m2
Exclusion Criteria
• Patients with complications of diabetes mellitus
• Pregnant and nursing women
• Patients with known hypersensitivity to 
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Bromocriptine, ergot related drugs or Teneligliptin.
• Patients with migraine headache.
• Patients with the history of significant disorders 
of Cardio vascular system, Gastro intestinal system, 
Respiratory system and Central Nervous system.
	 50 subjects who fulfilled inclusion and 
exclusion criteria were enrolled in the study. 
Their demographic data was recorded. As per the 
randomization code, they were dispensed with 
the study medications, either Bromocriptine or 
Teneligliptin. Initially, they were followed up for 
once in a week for one month and then once in a 
month for the next 2 months
	 All the subjects were advised to follow 
diet and life style modifications along with drug 
treatment.
	 If any subject was found to be having 
FBS more than 250 mg/dl and / or PPBS more 
than 300 mg/dl after 1 month of treatment, there 
was a scope to exclude those subject(s) and offer 
rescue medications for effective control of blood 
sugar. In this study, none of the subjects had their 
FBS and PPBS beyond 250 mg/dl and 300 mg/dl 
respectively after one month of treatment.

Dose of Study Medications
• Tablet Bromocriptine – 0.8 mg orally once a day 
in the morning with food. For those patients who 
had tolerated 0.8 mg dose, the dose was increased 
to 1.6 mg from 15th day and maintained at 1.6 mg 
till the completion of the study (3 months)
• Tablet Teneligliptin – 20 mg orally once a day 
after food in the morning (3 months)
Study Assessments
• FBS, PPBS, HbA1c and BMI levels were 
estimated at baseline and once in a month for 3 
months
• Tolerability and adverse events were recorded 
during every visit
	 In case of adverse events, they were 
managed as per the standard medical practice.
Statistical Methods
• Statistical analysis was done using GraphPad 
InStat version 3.0 and Microsoft Excel 2013.
• Descriptive statistics of demographic data and 
endpoints were carried out within the group.
• Mean and Standard Deviation (SD) were derived 
for the results of FBS, PPBS, HbA1C and BMI.
• Baseline characteristics were compared using 
unpaired t-test, between groups.

Table 1. Baseline demographic and laboratory data

	 Bromocriptine	 Teneligliptin	 p value
	 Mean (SD)	 Mean (SD)	 (unpaired t test)

Age (years)	 47.28 (7.38)	 49.32(7.97)	 0.352
FBS (mg/dl)	 184.32 (29.29)	 182.4 (25.95)	 0.807
PPBS (mg/dl)	 263.32 (34.53)	 264.72 (38.22)	 0.892
HbA1c (%)	 8.4 (0.7)	 8.8 (0.8)	 0.063
BMI (kg/m2)	 27.3 (2.5)	 27.1 (3.1)	 0.86

Statistics:Bromocriptine Vs Teneligliptin group – unpaired t test p value < 0.05 was considered 
significant

Table 2. Mean FBS of study population

Mean FBS (mg/dl)
Group	 Baseline	 1st month 	 2nd month 	 3rd month 	 p value	 Confidence 
		  end	 end	 end	 (ANOVA)	 interval

Bromocriptine	 184.32 	 173.36 	 165.08	 154.32	 *<0.0001	 25.6 – 34.3
Mean (SD)	 (29.29)	 (30.69)	 (30.41)	 (31.23)
Teneligliptin	 182.4	 151.48	 133.88	 118.04	 *<0.0001	 55.2 – 73.5
Mean (SD)	 (25.95)	 (25.31)	 (21.09)	 (17.57)

Statistics:* Bromocriptine & Teneligliptin groups (within the group) – Repeated measures ANOVA p value < 0.05 
was considered significant
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• Comparative statistics were done for the efficacy 
variables within the group by repeated series 
ANOVA and between the groups by one-way 
ANOVA.
• p value < 0.05 was considered significant

Results

	 In this study, the safety and efficacy of 
Bromocriptine was investigated in comparison 
with Teneligliptin in patients with newly diagnosed 
type 2 diabetes mellitus. 50 patients were enrolled 
and randomized at the ratio of 1:1 by simple 
randomization, 25 in Bromocriptine group and 25 
in Teneligliptin group. All 50 patients completed 
the study entirely and there were no drop outs.
	 The following parameters were assessed 
in Bromocriptine and Teneligliptin groups to assess 
the safety and efficacy of the study drugs.
• FBS – monthly once
• PPBS (2 hours after breakfast) – monthly once
• HbA1c – monthly once
• BMI – monthly once
• Adverse reactions and tolerability – during every 
visit
Baseline Data
	 Baseline demographic and laboratory 
variables were age, FBS, PPBS, HbA1c and BMI. 
The mean values observed between the two groups 
were not statistically significant. In Bromocriptine 
group there were 12 males and 13 females and 
in Teneligliptin group, there were 13 males and 

12 females. No significant difference was seen 
between the two groups (p = 1.000, chi square test).
	 Baseline demographic and laboratory data 
are shown in table 1.
Analysis of Fasting Blood Sugar
	 At the end of 1st month, the mean FBS 
in Bromocriptine group was 173.36 mg/dl (± 
30.69) and Teneligliptin group was 151.48 mg/
dl (±25.31). Mean reduction in FBS was 10.96 
mg/dl (5.9%) in Bromocriptine group and 30.92 
(17%) in Teneligliptin group. Mean reduction was 
found to be statistically significant in both groups 
(p < 0.001). The difference observed between 
the Teneligliptin group and the Bromocriptine 
group was statistically significant (p value < 
0.001), indicating Teneligliptin was better than 
Bromocriptine.
	 At the end of 2nd month, mean FBS in 
Bromocriptine group was 165.08 mg/dl (± 30.01) 
and Teneligliptin group was 133.88 mg/dl (±21.09). 
Mean reduction in FBS was 19.24 mg/dl (10.4%) 
in Bromocriptine group and 48.52 mg/dl (26.6%) 
in Teneligliptin group. Mean reduction was 
found to be statistically significant in both groups 
(p < 0.001). The difference observed between 
Teneligliptin group and Bromocriptine group was 
statistically significant (p value < 0.001), indicating 
Teneligliptin was better than Bromocriptine.
	 At the end of 3rd month, mean FBS in 
Bromocriptine group was 154.32 mg/dl (± 31.23) 
and Teneligliptin group was 118.04 mg/dl (±17.57). 
Mean reduction in FBS was 30 mg/dl (16.3%) in 

Fig. 1. Mean FBS of study population
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Table 3. Mean reduction of FBS in study population

Mean reduction in FBS (mg/dl)
Group	 1st month end	 2nd month end	 3rd month end

Bromocriptine Mean (SD)	 10.96 (7.77)	 19.24 (8.52)	 30.00 (10.83)
Teneligliptin Mean (SD)	 30.92 (15.10)	 48.52 (16.81)	 64.36 (22.48)
p value	 *<0.001	 *<0.001	 *<0.001
C.I	 8.0 – 31.8	 17.3 – 41.1	 22.4 – 46.2

Statistics:* Bromocriptine Vs Teneligliptin groups - one way ANOVA, Post hoc analysis done by Tukey-
Kramer Multiple Comparisons Test p value < 0.05 was considered significant

Table 4. Mean PPBS of study population

Mean PPBS (mg/dl)
Group	 Baseline	 1st month 	 2nd month 	 3rd month 	 p value	 Confidence 
		  end	 end	 end	 (ANOVA)	 interval

Bromocriptine	 263.32 	 251.16	 240.16	 231.44	 *<0.0001	 28.0 – 35.6
Mean (SD)	 (34.53)	 (33.98)	 (34.96)	 (33.73)
Teneligliptin	 264.72	 227.52	 197.72	 172.04	 *<0.0001	 77.7 – 107.6
Mean (SD)	 (38.22)	 (34.45)	 (27.71)	 (23.39)

Statistics:* Bromocriptine & Teneligliptin groups (within the group) - Repeated measures ANOVA p value < 0.05 was 
considered significant

Bromocriptine group & 64.36 mg/dl (35.3%) in 
Teneligliptin group. Mean reduction was found 
to be statistically significant in both groups 
(p < 0.001). The difference observed between 
Teneligliptin group and Bromocriptine group was 
statistically significant (p value < 0.001), indicating 
Teneligliptin was better than Bromocriptine. At 
95 % confidence interval, Bromocriptine and 
Teneligliptin will reduce the FBS by 25.6 – 34.3 
mg/dl and 55.2 – 73.5 mg/dl respectively at the end 
of 3 months of treatment.
	 The mean FBS of Bromocriptine and 
Teneligliptin groups is provided in table 2 and the 
same is graphically represented in figure 1.
	 The  mean reduct ion  in  FBS of 
Bromocriptine and Teneligliptin groups is provided 
in table 3.
Analysis of Post Prandial Blood Sugar
	 At the end of 1st month, the mean PPBS 
in Bromocriptine group was 251.16 mg/dl (±33.98) 
and Teneligliptin group was 227.52mg/dl (±34.45). 
Mean reduction in PPBS was 12.16 mg/dl (4.6%) 
in Bromocriptine group and 37.2 mg/dl (14.1%) 
in Teneligliptin group. Mean reduction was 
found to be statistically significant in both groups 
(p < 0.001). The difference observed between 

Teneligliptin group and Bromocriptine group was 
statistically significant (p value < 0.001), indicating 
Teneligliptin was better than Bromocriptine.
	 At the end of 2nd month, mean PPBS in 
Bromocriptine group was 240.16 mg/dl (±34.96) 
and Teneligliptin group was 197.72 mg/dl (±27.71). 
Mean reduction in PPBS was 23.16 mg/dl (8.8%) 
in Bromocriptine group & 67 mg/dl (25.3%) in 
Teneligliptin group. Mean reduction was found 
to be statistically significant in both groups 
(p < 0.001). The difference observed between 
Teneligliptin group and Bromocriptine group was 
statistically significant (p value < 0.001), indicating 
Teneligliptin was better than Bromocriptine.
	 At the end of 3rd month, mean PPBS in 
Bromocriptine group was 231.44 mg/dl (±33.73) 
and Teneligliptin group was 172.04 mg/dl (±23.39). 
Mean reduction in PPBS was 31.88 mg/dl (12.1%) 
in Bromocriptine group and 92.68 mg/dl (35.0%) 
in the Teneligliptin group. Mean reduction was 
found to be statistically significant in both groups 
(p < 0.001). The difference observed between 
Teneligliptin group and Bromocriptine group was 
statistically significant (p value < 0.001), indicating 
Teneligliptin was better than Bromocriptine. 
At 95% confidence interval Bromocriptine and 
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Fig. 2. Mean PPBS of study population

Table 5. Mean reduction of PPBS in study population

Mean reduction in PPBS (mg/dl)
Group	 1st month end	 2nd month end	 3rd month end

Bromocriptine Mean (SD)	 12.16 (6.06)	 23.16 (8.80)	 31.88 (8.65)
Teneligliptin Mean (SD)	 37.2 (21.30)	 67.00 (31.58)	 92.68 (36.48)
p value	 *<0.001	 *<0.001	 *<0.001
C.I	 5.6 – 44.4	 24.4 – 63.2	 41.3 – 80.2

Statistics:* Bromocriptine Vs Teneligliptin group - one way ANOVA, Post hoc analysis done by 
Tukey-Kramer Multiple Comparisons Test p value < 0.05 was considered significant

Teneligliptin will reduce the mean PPBS by 28.0 
– 35.6 mg/dl and 77.7 – 107.6 mg/dl respectively 
at the end of 3 months of treatment.
	 The mean PPBS of Bromocriptine and 
Teneligliptin groups is provided in table 4 and the 
same is graphically represented in figure 2.
	 The mean reduction in PPBS of 
Bromocriptine and Teneligliptin groups is provided 
in table 5.
Analysis of Glycosylated Hemoglobin
	 At the end of 1st month, the mean 
HbA1c in Bromocriptine group was 8.1% (±0.7) 
and Teneligliptin group was 8.4% (±0.8). Mean 
reduction in HbA1c was 0.3% in Bromocriptine 
group & 0.4% in Teneligliptin group. Mean 
reduction was found to be statistically significant 
in both groups (p < 0.001). The difference 
observed between Teneligliptin group and 
Bromocriptine group was statistically significant 
(p < 0.05), indicating Teneligliptin was better than 
Bromocriptine.

	 At the end of 2nd month, the mean 
HbA1c in Bromocriptine group was 7.9% (±0.7) 
and Teneligliptin group was 8.0% (±0.8). Mean 
reduction in HbA1c was 0.5% in Bromocriptine 
group & 0.8% in Teneligliptin group. Mean 
reduction was found to be statistically significant 
in both groups (p < 0.001). The difference 
observed between Teneligliptin group and 
Bromocriptine group was statistically significant 
(p < 0.001), indicating Teneligliptin was better than 
Bromocriptine.
	 At the end of 3rd month, the mean HbA1c 
in Bromocriptine group was 7.6% (±0.7) and 
Teneligliptin group was 7.5% (±0.8). The mean 
reduction in HbA1c was 0.8% in Bromocriptine 
group & 1.3% in Teneligliptin group. Mean 
reduction was found to be statistically significant 
in both groups (p < 0.001). The difference observed 
between Teneligliptin group and Bromocriptine 
group was statistically significant (p value < 
0.001), indicating Teneligliptin was better than 
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Table 6. Mean HbA1c of study population

Mean HbA1c (%)
Group	 Baseline	 1st month 	 2nd month 	 3rd month 	 p value	 Confidence 
		  end	 end	 end	 (ANOVA)	 interval

Bromocriptine Mean (SD)	 8.4 (0.7)	 8.1 (0.7)	 7.9 (0.7)	 7.6 (0.7)	 *<0.0001	 0.6 – 0.7
Teneligliptin Mean (SD)	 8.8 (0.8)	 8.4 (0.8)	 8.0 (0.8)	 7.5 (0.8)	 *<0.0001	 0.6 – 1.8

Statistics:* Bromocriptine & Teneligliptin group (within the group) - Repeated measures ANOVA p value < 0.05 was considered 
significant

Fig. 3. Mean HbA1c of study population

Bromocriptine. At 95% confidence interval 
Bromocriptine and Teneligliptin will reduce the 
mean HbA1c by 0.6 – 0.7 % and 0.6 – 1.8 % 
respectively at the end of 3 months of treatment.
	 The mean HbA1c of Bromocriptine and 
Teneligliptin groups is provided in table 6 and the 
same is graphically represented in figure 3.
	 The mean reduction in HbA1c of 
Bromocriptine and Teneligliptin groups is provided 
in table 7.
Analysis of Body Mass Index
	 Bromocriptine and Teneligliptin showed 
statistically significant reduction in BMI at the end 
of three months. On comparing the two groups, 
Bromocriptine showed statistically significant 
reduction in BMI, indicating Bromocriptine was 
better than Teneligliptin
	 The mean BMI of Bromocriptine and 
Teneligliptin groups is provided in table 8

Adverse Reactions and Tolerability
	 Teneligliptin was well tolerated by all the 
patients with no adverse events reported, whereas 
5 patients (20%) in Bromocriptine group reported 
nausea. Nausea was observed during the escalating 
dose of bromocriptine from 0.8 mg to 1.6 mg which 
resolved spontaneously with reassurance and no 
subject was withdrawn due to adverse event in 
Bromocriptine group.

Discussion

	 The study was planned to evaluate the 
efficacy and safety of Bromocriptine in comparison 
with Teneligliptin in newly diagnosed type 2 
diabetic patients.
	 Bromocriptine is a semi-synthetic ergot 
derivative that has a novel mechanism of action. 
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Table 7. Mean reduction of HbA1c in study population

Mean reduction in HbA1c (%)
Group	 1st month end	 2nd month end	 3rd month end

Bromocriptine Mean (SD)	 0.3 (0.1)	 0.5 (0.2)	 0.8 (0.2)
Teneligliptin Mean (SD)	 0.5 (0.1)	 0.8 (0.2)	 1.3 (0.3)
p value	 *<0.05	 *<0.001	 *<0.001
C.I	 0.2 – 0.3	 0.1 – 0.4	 0.3 – 0.7

Statistics:* Bromocriptine Vs Teneligliptin group - one way ANOVA, Post hoc analysis done by 
Tukey-Kramer Multiple Comparisons Test p value < 0.05 was considered significant

Table 8. Mean BMI of study population

Mean BMI (kg/m2)
Group	 Baseline	 1st month 	 2nd month 	 3rd month 	 p value	 Confidence 
		  end	 end	 end	 (ANOVA)	 interval

Bromocriptine 	 27.3 (2.5)	 26.9 (2.5)	 26.4 (2.5)	 26.2 (2.6)	 *<0.0001	 0.95 – 1.24
Mean (SD)
Teneligliptin 	 27.1 (3.1)	 26.9 (3.1)	 26.7 (3.2)	 26.5 (3.3)	 *<0.0001	 0.32 – 0.85
Mean (SD)
p value ANOVA	 0.86#	 >0.05# 	 #<0.01	 #<0.01		

Statistics:*Bromocriptine & Teneligliptin group (within the group) - Repeated measures ANOVA#Bromocriptine Vs 
Teneligliptin (between the groups) - one way ANOVA, Post hoc analysis by Tukey-Kramer Multiple Comparisons Test.p 
value < 0.05 was considered significant

It resets the circadian rhythm and thereby controls 
hyperglycemia15. All the existing medications have 
mostly peripheral actions, either they increase 
insulin secretion or reduce insulin resistance or 
both. Bromocriptine, has been available in the 
market for more than a decade in India with 
the specific approval from CDSCO (Central 
drugs standard control organization) for diabetic 
indication, but it has never been a common drug 
chosen by the clinicians while they treat diabetes. 
This is the reason for conducting the present study 
to evaluate its efficacy and safety in diabetes 
mellitus.
	 In this study, Bromocriptine has 
significantly reduced FBS, PPBS, HbA1c and 
BMI in 25 diabetic patients at 1.6 mg daily dose. 
The dose was not increased further to the maximum 
of 4.8mg which was the recommended maximum 
dose for Bromocriptine in the treatment of diabetes 
mellitus15. However, 1.6 mg dose was able to 
demonstrate statistically significant and clinically 
relevant reductions in FBS, PPBS, HbA1c and 
BMI and if the dose had been increased to 4.8 mg, 

the significance could have been much stronger 
and the reductions might have been matching the 
efficacy of Teneligliptin. It is pertinent to note here 
that Teneligliptin was superior to Bromocriptine in 
the present study in both efficacy and safety.
	 In the present study, Bromocriptine at 1.6 
mg/day has reduced FBS by 30 mg/dl, PPBS by 
31.88 mg/dl and HbA1c by 0.7%. The response 
observed in the present study is better than Ramteke 
KB et al16 who reported that Bromocriptine reduced 
FBS by 16.09 mg/dl, PPBS by 14.38 mg/dl and 
HbA1c by 0.4% with 2.4 mg administered for the 
same duration of 12 weeks.
	 Cincotta AH et al17 observed in their 
study of assessing the efficacy of Bromocriptine 
monotherapy in diabetes mellitus that Bromocriptine 
at the dose of 4.8 mg/day reduced FBS by 31 mg/
dl, PPBS by 37 mg/dl and HbA1c by 0.4%. Their 
observations were from a randomized controlled 
double-blind trial comparing Bromocriptine with 
placebo, conducted for the duration of 24 weeks. 
But the results of the present study were better than 
Cincotta AH et al.
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	 While analyzing the data of Teneligliptin, 
it clearly outweighed the benefits of Bromocriptine 
by way of demonstrating much significant 
reductions in FBS (64.36 mg/dl), PPBS (92.68 mg/
dl) and HbA1c (1.2%). However the reductions 
observed in PPBS and HbA1c with Teneligliptin 
were less when the data were compared with 
Glimepiride. Ramachandran A et al18 conducted 
a randomized controlled, open labelled clinical 
trial in newly diagnosed type 2 diabetic patients. 
The patients were randomized into 4 groups. In 
Group 1, patients followed only diet and exercise, 
in Group 2, patients were given Glimepiride, 1-2 
mg/day, in Group 3, they were given Metformin 
250 – 850 mg/day and in Group 4, they were given 
Pioglitazone 15 – 30 mg/day. At the end of 12 
weeks, there were significant reductions in FBS 
(0.3, 2.8, 1.6, 2.5 mmol/L in group 1, 2, 3 & 4 
respectively), PPBS (2.0, 7.1, 5.0, 6.0 mmol/L in 
group 1, 2, 3 & 4 respectively) and HbA1c (0.3, 
2.5, 1.4, 2.6 % in group 1, 2, 3 & 4 respectively). 
Regarding BMI, reduction was observed in group 
1 (0.2 kg/m2), group 3 (0.2 kg/m2) and group 4 
(0.4 kg/m2) while group 2 showed increase in BMI 
(1.7 kg/m2). On converting the mmol/L data of 
blood sugar to mg/dl by multiplying with numerical 
factor 1819, it can be seen that Glimepiride reduced 
FBS by 52 mg/dl and PPBS by 127 mg/dl while its 
ability to reduce HbA1c was by 2.5%. Hence it can 
be derived that Teneligliptin was better in reducing 
FBS than glimepiride while it was performing less 
than Glimepiride in reducing PPBS and HbA1c.
	 The challenging aspect of providing 
treatment in diabetes mellitus is weight management. 
Among the drugs that control hyperglycemia in 
an effective manner, the most efficacious drugs 
usually increase body weight. For example, 
Sulfonylureas, Meglitinides, Insulin and Insulin 
analogues increase body weight18, 20. Pioglitazone 
also increases body weight21. Metformin is the only 
anti diabetic agent that significantly reduces body 
weight5.
	 T h e  p r e s e n t  s t u d y  s h o w s  t h a t 
Bromocriptine reduced body mass index by 1.1 
kg/m2 and Teneligliptin by 0.6 kg/m2 with 3 
months of treatment. Statistical analysis showed 
that the reduction in the BMI was significant within 
groups, and on comparing between groups using 
one way ANOVA, Bromocriptine was found to 
be superior to Teneligliptin. Though Teneligliptin 

was superior to Bromocriptine on all other fronts, 
Bromocriptine even at the dose of less than half 
(1.6 mg/day) of the maximum dose of 4.8 mg/day 
was able to produce significant reductions in the 
body mass index. This is really encouraging as it 
may help to tackle the weight gain associated with 
other high efficacy anti diabetic drugs. And it will 
be interesting to study further whether addition 
of Bromocriptine with drugs like Glimepiride, 
Glibenclamide or Insulin will be able to reduce 
BMI while increasing the anti-diabetic efficacy.  
Cincotta AH and Meier AH22 in 1996 reported, in 
their publication, that Bromocriptine significantly 
reduced the body weight to the extent of 6.3 kg 
at “1.6 to 2.4 mg/day” dose administered for 
the duration of 18 weeks. As BMI is the better 
mass criteria than body weight, in the present 
study only BMI was critically considered, though 
Bromocriptine reduced body weight by 3.8 kg at the 
end of 3 months of treatment, while Teneligliptin 
reduced it by 2.1 kg.
	 With regard to safety of Bromocriptine, 
in the present study, 5 patients out of 25 who were 
treated with Bromocriptine had nausea while 
the patients who were treated with Teneligliptin 
did not have any adverse event. Hence it is very 
clear that Teneligliptin was better tolerated than 
Bromocriptine. However, Bromocriptine is not the 
only anti-diabetic agent which is associated with 
nausea and other gastro intestinal side effects. A 
clinical review article published by Arun Chaudhury 
et al23 in 2017 stated that 30% of subjects who were 
started on Metformin treatment supposedly had 
nausea, dyspepsia and diarrhea as adverse events. 
Nausea is also associated with GLP 1 analogues 
and SGLT 2 inhibitors23. Similarly, Madiha Fatima 
et al24 in their review article stated that Metformin 
was associated with diarrhea (62.1%), heart burn 
(52.1%), nausea (47.4%), abdominal pain (35.5%), 
bloating (35.2%) and retching (21.1%) and 20 
to 30% of patients consuming Metformin were 
having their quality of life significantly affected 
due to Metformin related gastro intestinal side 
effects. Metformin is considered to be the 1st line 
of drug in the management of diabetes though 
it is associated with such high prevalence of GI 
adverse effects and hence Bromocriptine can still 
be a useful medication in diabetes in spite of having 
gastro intestinal adverse events.
Limitations of the Study
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	 This study was an open labelled 
experiment and not a double blinded one. Double 
blinding was not possible as Bromocriptine arm 
involved revision of the dose from 0.8 mg to 1.6 mg 
after 14 days of treatment, while Teneligliptin arm 
did not involve revision of dose. As double blinded, 
controlled studies are the gold standard design 
for such studies, it is a limitation for the present 
study. This design could have been converted to 
a double blinded and double dummy in order to 
overcome this limitation, but it was not possible 
due to limitation of resources.
	 Limitations of biomarkers measured in the 
study – The other potential biomarkers to evaluate 
the mechanisms of the action of study medications 
were not measured in the present study due to 
financial constraints. These bio markers are C 
peptide, serum Insulin, HOMA-ß and HOMA- IR.
	 Detailed safety parameters such as CBC, 
RFT and LFT were not assessed at the end of the 
study, though they were measured at the baseline 
and only those subjects who had normal blood 
parameters were enrolled. These medications have 
established safety profile in the respective blood 
parameters and hence they were not assessed at 
the end of the study.
	 The initial dose of Bromocriptine in 
diabetes mellitus is 0.8 mg which will be gradually 
increased every week to the maximum of 4.8 mg 
per day. In the present study, Bromocriptine dose 
was increased only up to 1.6 mg and this may be 
the reason for Bromocriptine, being inferior to 
Teneligliptin though both the drugs have significant 
efficacy in ‘within group analysis’. The dose 
of bromocriptine was not increased beyond 1.6 
mg due to the fear of increased gastro intestinal 
adverse events. Hence further studies with the 
maximum dose of Bromocriptine may be required 
to confirm whether Teneligliptin is really superior 
to Bromocriptine.

Conclusion

	 In this study, we investigated the safety 
and efficacy of Bromocriptine in comparison with 
Teneligliptin in patients with newly diagnosed type 
2 diabetes mellitus. 50 patients who have fulfilled 
inclusion and exclusion criteria were enrolled 
in the study. They were randomized at the ratio 
of 1:1 by simple randomization, 25 patients in 

the Bromocriptine group and 25 patients in the 
Teneligliptin group and all of them completed the 
study with no drop outs.
	 Bromocriptine was given at a dose of 0.8 
mg in the morning with food. For those patients 
who had tolerated 0.8 mg dose, the dose was 
increased to 1.6 mg from 15th day and maintained 
at 1.6 mg till the completion of the study (3 
months). Teneligliptin was given at a dose of 20 
mg once a day after food in the morning for 3 
months. Initially, they were followed up once in 
a week for one month and then once a month for 
the next 2 months. FBS, PPBS, HbA1c and BMI 
levels were estimated at baseline and once a month 
while tolerability and adverse events were recorded 
during every visit.
	 The results had shown both Bromocriptine 
and Teneligliptin produced significant reductions 
in FBS, PPBS, HbA1c and BMI values at the end 
of 3 months. However, Teneligliptin was found to 
be superior to Bromocriptine in reduction of FBS, 
PPBS and HbA1c levels. Bromocriptine was found 
to be superior to Teneligliptin in reducing BMI.
	 Teneligliptin was well tolerated by all the 
patients with no adverse events reported, whereas 
5 patients in Bromocriptine reported nausea.
	 However, further studies with larger 
sample size, patient enrollment in multiple sites 
and long-term follow up are needed to reaffirm 
these observations made in the present study.
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