4th International Conference on Biological & Health Sciences (CIC-BIOHS’2022)

Study of Combination of Metformin and
Pregabalin on HbAlc and DASS21in Diabetic
Patients Suffering from Anxiety

*Mohammed Y. Merzal?3:4

IClinical Analysis Department, College of Pharmacy, Hawler Medical University, Kurdistan Region of Iraq.
2Department of Biology, Faculty of Education, Tishk International University, Kurdistan Region of Iraqg.
3Department of Medical Biochemical Analysis, College of Health Technology, Cihan University-Erbil, Kurdistan Region of Iraq
“4Department of Pharmacy, Gasha Technical Institute, Kurdistan Region of Iraqg.

ABSTRACT —

People diagnosed with DM are approximately 20%
more likely to suffer from anxiety than those without
diabetes. Metformin is the first line therapy for treating
T2DM, whereas pregabalin is the first line therapy for
treating diabetic neuropathy as well as generalized anx-
iety disorder (GAD). The objective of this study was to
investigate the effect of combining pregabalin with met-
formin in patients who suffer from anxiety and see to
what extent does it reduce anxiety symptoms as well as
their glycated hemoglobin level. Related data were col-
lected from T2DM individuals that were undergoing
treatment with metformin alone and those with met-
formin and pregabalin combination. A greater decre-
ment in anxiety symptoms and HbA1c occurred in pa-
tients taking the combination therapy. Besides pregaba-
lin’s use to decrease neuropathy symptoms it can also
alleviate anxiety symptoms in diabetic patients bringing
about a better glycemic control in them.

Key words: Type 1 diabetes, Type 2 diabetes, Metformin,
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l. INTRODUCTION

Diabetes mellitus (DM) is becoming more
common at an alarming rate. What was once thought
to be a minor ailment affecting the elderly is now a
major cause of morbidity and mortality among the
young and middle-aged [1]. In recent years, the most
noteworthy change in the DM pattern has been a
movement in the age of onset to a younger age [2].
The reasons for the escalating including population
ageing, economic development, urbanization, life
style and sedentary lifestyles lack of physical activity
[3]. Despite the advances in DM treatments yet it still
continues to progress in bad terms. Metformin re-
mains one of the most popular oral glucose- lowering
medications, widely regarded as first line therapy for
patients with T2DM [4]. T2DM and its consequences
have made a significant contribution to the global
burden of death and disability. Half of patients with
T2DM followed by microvascular complications cor-
onary artery disease (CAD), peripheral arterial dis-
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ease, and stroke) and 27% with macrovascular com-
plications (diabetic nephropathy, neuropathy, and
retinopathy) [5]. Diabetic neuropathies are the most
widespread chronic complications of DM affecting
different parts of the nervous system and possessing
diverse clinical outcomes [6]. The risk of developing
diabetic neuropathy related to both the magnitude and
duration of hyperglycemia, in addition to that, some
patients possess a genetic attribute that predispose
them to developing such complication.

Generally, in terms of pharmacology, it has
been approved duloxetine and pregabalin for the
treatment of diabetic neuropathic pain [7]. Pregaba-
lin has been applied for the treatment peripheral
and central neuropathic pain, generalized anxiety
disorder, and as adjunctive therapy for partial sei-
zures [8]. In patient with T2D, anxiety has long
been linked to poor metabolic outcomes and in-
creased medical complications [9]. according to the
study, Patients with T2D have a 60 percent higher
frequency of depression or anxiety disorders than
the general population [10]. In T2D, lifetime de-
pression and anxiety raise the risk of severe psy-
chological symptoms, hyperglycemia, and health-
behavioral issues [11]. Study revealed that diabetes
causes some changes in the body especially in
brain, such as cerebral atrophy and lacunar infarcts,
as well as hypoperfusion and hyperperfusion [12].
However, patients with T1D and T2D directly re-
ducted in brain sizes and localized to the hippo-
campus, as well as an inverse connection between
glycemic management and hippocampal volume.
However, the only significant predictor of hippo-
campus volume was HbA1C [12]. It has been re-
vealed that depression related to neurodegenerative,
especially in the prefrontal cortex and hippocampus
[13]. According to above study, | tried to investi-
gate the combination between metformin and
pregabalin on HbAlc and DASS21 scores.
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1. MATERIALS AND METHODS

A. Patients

This study was carried out in outpatients' de-
partment at Layla Qasm Hospital in Hawler City dur-
ing the period from December 2019 to May 2020.
This study included 52 diabetic patients on metformin
monotherapy and 64 diabetic patients on combination
of metformin and pregabalin.

B. Patients Group 1

T2DM patients receiving metformin (30 males,
22 female) were with averaged mean of age 40+10
years.

C. Patients Group 2

T2DM patients receiving metformin and
pregabalin (44 males, 20 female) were with averaged
mean of age 40£10 years.

D. Drugs used in the current study
Drug used in present study was (Metformin
500mg and Pregabalin 150 mg).

E. Diagnostic kits and chemicals

Diagnostic kit with their supplier was Commer-
sial kit for measurement of HbAlc COBAS INTE-
GRA/COBAS ¢, Germany

F. Instruments
Instruments with their suppliers was HbAlc Lab
medical appliance (Cobas Roche — Germany).

Il. METHODS AND SAMPLING
A - Sampling and measurement of HbAlc

Three ml of blood collected from the patient and
control under sterile condition by using sterile sy-
ringe. The blood is transferred to a disposable tube
without anti-coagulant and the serum obtained by
centrifugation for 5 minutes at 50rpm and then put
the sample of COBAS after calibration of it, it gives
the result.

B - Sampling and Measurement of DASS21
Depression  Anxiety  Stress  Scale 21
(DASS21was translated into Kurdish and the patients
were asked by an official trainee and have their an-
swers measures and recorded twice within the period
of three months.
IV.  STATISTICAL ANALYSIS

All values are expressed as mean + standard er-
ror of the mean. Data are entered into computer sys-
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tem using GraphPad Prism 8 software for all mathe-
matics and statistical analysis. The means and stand-
ard errors were calculated for different variables, in-
cluding age, DASS21, HbAlc. The student’s t test is
used to determine the significant difference in means
of each two groups. p<0.05 was considered to be the
lowest limit of significance.

V. RESULTS AND DISCUSSION
A- Glycated Hemoglobin (HbAlc)

Table 4.1 shows the mean £SE values of HbAlc
in group 1 and group 2. An independent t-test was
conducted to compare HbAlc levels in group 1 and
group 2. There was a significant decrement in the
HbAlc levels for group 1 pretreatment (7.325+
0.531) vs. post-treatment (6.650+0.536), p=0.0042
and group 2 pretreatment (7.650+0.492) vs. post-
treatment (6.750% 0.357), p=0.0088.

Table 4.1 Comparison of HbAlc between group 1 and group 2 after
three months of treatment.

Variable Group, Mean (SE)

Group 1 (n=52)  Group 2(n= 64)

HbAlc 6.650(0.536) 6.750(0.357

p value* 0.004 0.008

Values are represented as mean + standard error
*p value is significant at < 0.05
Group 1 (treated with metformin)
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Figure 4.1: Barcharts demonstrating the effect of metformin on
HbA1c level in T2DM patients, before and after 3 months of treat-
ment.
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Figure 4.2: Barcharts demonstrating the effect of the combination
metformin and pregabalin on HbAlc level in T2DM patients, be-
fore and after 3 months of treatment.

DASS21 — anxiety Score

Table 4.2 shows the mean +SE values of DASS21
Anxiety score in group 1 and group 2. An independ-
ent t-test was conducted to compare the anxiety level
obtained from DASS21 in group 1 and group 2.
There was a significant decrement in the level of anx-
iety for group 1 pre-treatment (13.0+1.73) vs. post-
treatment (10.5+1.84), p value<0.0305 and group 2
pre-treatment  (14.75+1.49) vs.  post-treatment
(8.75+0.85), p value< 0.034.

Table 4.2: Comparison of DASS21-Anxiety between group 1 and group 2 after
three months of treatment.

Variable Group, Mean (SE)
Group 2(n = 64)

Group 1l (n=
52)

10.50(1.848)

DASS21_ Anxiety 8.750(0.853)

p value* 0.030 0.034

Values are represented as mean = standard error
*p value 15 significant at < 0.05

Group 1 (treated with metformin)

Group 2 (treated with metformin plus pregabalin)
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Figure 4.3: Barcharts demonstrating the effect of metformin on
level of anxiety in T2DM patients, before and after 3 months of
treatment.
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Figure 4.4: Barcharts demonstrating the effect of metformin and
pregof abalin on level of anxiety in T2DM patients, before and
after 3 months treatment.

T2D is characterized by insulin resistance and,
related with deficiency of insulin secretion. However,
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with time there is progressive p-cell failure and wors-
ening insulin deficiency continues [14]. Patients with
T2D lead to risk of developing complications, which
include microvascular complications manifesting as
diabetic nephropathy, neuropathy, and retinopathy as
well as macrovascular complications (MVC) mani-
festing as CAD, PAD, and stroke. Pregabalin consid-
ered as first line therapy for treating diabetic neuropa-
thy does not only alleviate symptoms of nephropathy
but also acts as anxiolytic [15]. A common pathogen-
esis exists between anxiety and depression with dia-
betes giving a feasible link between them. In this
study, DASS21 and HbAlc of 8 patients in total were
recorded on two occasions separated by three months.
A significant reduction in HbAlc scores was record-
ed in metformin group with (p=0.004) as well as with
metformin plus pregabalin group with (p=0.008), this
emphasizes the importance and effectiveness of met-
formin role in glycemic control. It has been revealed
that, metformin accomplishes this effect by reduction
intestinal glucose absorption, induced peripheral glu-
cose uptake, lowering fasting plasma insulin levels
and increasing insulin sensitivity, which result in a
reduction of blood glucose levels without causing
hypoglycemia [4]. Clinical data collection revealed
that metformin alone as metformin with pregabalin
combination maintained its aim and efficacy. Moreo-
ver; Referring to (Figures 4.3 and 4.4), a significant
reduction occurred in anxiety score in both groups of
patients; metformin only (p=0.00305) and metformin
plus pregabalin(p=0.0034). The significant reduction
in anxiety in metformin only group (Figure 4.3)
might be due to the Covid19 circumstances where
patients did not suffer from anxiety of daily life du-
ties, and had spare time to a great extent to spend
with their families and beloved ones and so removing
the burden of anxiety. A greater decrement in anxiety
in metformin plus pregabalin group (Figure 4.4) is
contributed to the anxiolytic effects of pregabalin.
Pregabalin not only reduces the excitatory neuro-
transmitters that cause anxiety but also decreases the
expression of pro-inflammatory cytokines which are
expressed during neuropathic pain therefore minimiz-
ing the pain this also contributed to the reduction of
anxiety levels. It has been revealed that untreated
anxiety is not only significantly related with hyper-
glycemia but it also impedes efforts to achieve
normoglycemia by interfering with diabetes treatment
through activation of sympathetic nervous system or
via hypothalamic pituitary adrenal [16]. In general,
anxiety can be illustrate as a feeling of anxiety, nerv-
ousness or anxiety about an impending circumstance
or event with an uncertain outcome which is followed
by symptoms avoidance of certain people, physical
sensations such as palpitations, dizziness, sweating,
physical complaints such as headaches and indiges-
tion [17]. However, there are several clinically im-
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portant subtypes of anxiety disorders; the most com-
mon in primary health care is generalized anxiety
disorder (GAD) [18]. However, study on Rates of
GAD revealed that phobias considerably higher in
diabetic patient when compared to community sam-
ples [18]. Other mental conditions are equally com-
mon in people with diabetes, the frequency of depres-
sion is 2:58 times higher in people with diabetes, in
most cases remain undetected. However, anxiety has
not been extensively studied in the context of medical
illness, which may be because anxiety has been over-
shadowed by the depression debate or dismissed as a
latent pathological process. On the other hand,
pregabalin is an effective treatment for the prevention
of relapse in patients with GAD. Other beneficial
therapies exist achieving efficacy in treating anxiety.
Cognitive behavioral therapy (CPT) has been studed
and considered to be effective in treating anxiety and
depression [18].

CONCLUSION

The present study demonstrated a significant
decrement in HbAlc in patients treated with metfor-
min alone (p=0.042) and combination of metformin
and pregabalin (p=0.0088). In addition to that, despite
the fact patients on metformin only showed a signifi-
cant reduction in anxiety level (p=0.0305), but pa-
tients on metformin plus pregabalin showed an even
greater reduction anxiety levels (p=0.0034). Anxiety
disorders are prevalent, disabling, and often untreated
in primary care and may worsen co-existing diseases.

REFERENCE

1. Bhosle D, Chavan S, Kardile S. Efficacy and
Safety of Empagliflozin as Add on in Patients with
Type |1l Diabetes Mellitus (DM) Inadequately Con-
trolled on Triple Drug Combination. J Assoc Physi-
cians India. 2022;69(12):11-2.

2. De Sanctis V, Soliman A, Tzoulis P, Daar S,
Karimi M, Yassin MA, et al. The clinical characteris-
tics, biochemical parameters and insulin response to
oral glucose tolerance test (OGTT) in 25 transfusion
dependent beta-thalassemia (TDT) patients recently
diagnosed with diabetes mellitus (DM). Acta Bio-
med. 2022;92(6):e2021488.

3. Nicholson G, Hall GM. Diabetes mellitus:
new drugs for a new epidemic. Br J Anaesth.
2011;107(1):65-73.

4. Herman R, Kravos NA, Jensterle M, Janez
A, Dolzan V. Metformin and Insulin Resistance: A
Review of the Underlying Mechanisms behind
Changes in GLUT4-Mediated Glucose Transport. Int
J Mol Sci. 2022;23(3).


https://conferences.cihanuniversity.edu.iq/index.php/BIOS/BIOHS22/index

4th International Conference on Biological & Health Sciences (CIC-BIOHS’2022)

5. Abu Al-Halaweh A, Davidovitch N, Almdal
TP, Cowan A, Khatib S, Nasser-Eddin L, et al. Preva-
lence of type 2 diabetes mellitus complications
among palestinians with T2DM. Diabetes Metab
Syndr. 2017;11 Suppl 2:5783-S7.

6. Izenberg A, Perkins BA, Bril V. Diabetic
Neuropathies. Semin Neurol. 2015;35(4):424-30.
7. Pang B, Qiao L, Wang S, Guo X, Xie Y,

Han L. MiR-214-3p plays a protective role in diabetic
neuropathic rats by regulating Nav1.3 and TLR4. Cell
Biol Int. 2021;45(11):2294-303.

8. Yeh YC, Cappelleri JC, Marston XL, Shel-
baya A. Effects of dose titration on adherence and
treatment duration of pregabalin among patients with
neuropathic pain: A MarketScan database study.
PLoS One. 2021;16(1):e0242467.

9. Vesco AT, Howard KR, Anderson LM, Pa-
padakis JL, Hood KK, Weissherg-Benchell J. Exam-
ining Indirect Effects of Anxiety on Glycated Hemo-
globin via Automatic Negative Thinking and Diabe-
tes-Specific Distress in Adolescents With Type 1
Diabetes. Can J Diabetes. 2021;45(5):473-80.

10. Lin S, Yang N, Guan W, Liang H. Can Chi-
nese T2D patients with BMI 20-32.5 kg/m(2) benefit
from loop duodenojejunal bypass with sleeve gastrec-
tomy? Surg Obes Relat Dis. 2019;15(9):1513-9.

11. Castro MJ, Jimenez JM, Carbajo MA, Lopez
M, Cao MJ, Garcia S, et al. Long-Term Weight Loss
Results, Remission of Comorbidities and Nutritional
Deficiencies of Sleeve Gastrectomy (SG), Roux-En-
Y Gastric Bypass (RYGB) and One-Anastomosis
Gastric Bypass (OAGB) on Type 2 Diabetic (T2D)
Patients. Int J Environ Res Public Health.
2020;17(20).

12. Kwan AYM, Gerstein HC, Basile J, Xavier
D, Maldonado JM, Raha S, et al. HbAlc Reduction
in Dulaglutide-Treated Patients Irrespective of Dura-
tion of Diabetes, Microvascular Disease, and BMI: A
Post Hoc Analysis From the REWIND Trial. Diabe-
tes Care. 2022.

13. Miller RG, Orchard TJ, Costacou T. Joint
30-year HbA1c and lipid trajectories and mortality in
type 1 diabetes. Diabetes Res Clin Pract.
2022:109787.

14. Oliveira CR, Salvatori R, Barreto-Filho JA,
Rocha IE, Mari A, Pereira RM, et al. Insulin sensi-
tivity and beta-cell function in adults with lifetime,
untreated isolated growth hormone deficiency. J Clin
Endocrinol Metab. 2012;97(3):1013-9.

15. Parsons B, Li C, Emir B, Vinik Al. The effi-
cacy of pregabalin for treating pain associated with
diabetic peripheral neuropathy in subjects with type 1
or type 2 diabetes mellitus. Curr Med Res Opin.
2018;34(11):2015-22.

16. He X, Cheng X, Ding J, Xiong M, Chen B,
Cao G. Hyperglycemia induces miR-26-5p down-
regulation to overexpress PFKFB3 and accelerate

DOI: http://doi.org/10.24086/biohs2022/paper.642

epithelial-mesenchymal transition in gastric cancer.
Bioengineered. 2022;13(2):2902-17.

17. Cusinato M, Martino M, Sartori A, Gabrielli
C, Tassara L, Debertolis G, et al. Anxiety, depres-
sion, and glycemic control during Covid-19 pandemic
in youths with type 1 diabetes. J Pediatr Endocrinol
Metab. 2021;34(9):1089-93.

18. Atasoy S, Johar H, Herder C, Rathmann W,
Koenig W, Roden M, et al. Generalized anxiety dis-
order symptoms and type 2 diabetes onset: Findings
from the Prospective Cooperative Health Research in
the Region of Augsburg F4 and FF4 studies. J Psy-
chosom Res. 2021;145:110480.


https://conferences.cihanuniversity.edu.iq/index.php/BIOS/BIOHS22/index

