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ABSTRACT
This systematic review of the different and wide-ranged studies on metformin rational pharmacotherapeutics was
performed, for a better comprehension of multi-centre maintenance of rational pharmacotherapeutic aspects in the
regular anti-diabetic treatment prescribed to the new type II diabetic patients. This systematic review contributed 3729
refined and relevant medical records, among total 4570 records obtained from the study databases search, thus providing
a refined qualitatively synthesised conclusive medical research study literature, on metformin rational
pharmacotherapeutics.
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INTRODUCTION
The clinical research method, termed systematic review, is
the way of a detailed, systematic and interpretative method
of collecting, assessing and synthesising the various
medical evidences, to elaborate the research solution to a
well-defined research question, in the form of a wellstructured qualitative research analysis.1,2
Analysing in consideration of metformin rational
pharmacotherapeutics, for the treatment of type II diabetic
patients, manifesting fresh symptoms, a sufficiently higher
efficacious and safe recovery rate of patients are achieved,
in routine anti-diabetic tertiary patient healthcare.
Metformin also has an easy availability and quite
convenient route of drug administration, with specific
appropriateness for the initial and maintenance
pharmacotherapy of different types of diabetic type II
patients. The main mechanism of action of metformin is
the gradual overwhelming of insulin resistance as well as
causing hypoglycaemia, by activating the enzyme 5’
adenosine monophosphate, which catalyses the activation

of protein kinase. Metformin, as its pharmacological cotherapeutic actions, also stabilises the HbA1c levels, along
with reduction in weight, among these patients affected
with diabetes associated obesity.3-15 Several systematic
reviews had been conducted on various oral
hypoglycaemic drugs, including metformin. 1-15 To further
supplement these systematic reviews, with the main
objective to understand and illuminate on the perspectives
of metformin rational pharmacotherapeutics, this
systematic review was conducted. This systematic review
of the different and wide-ranged studies on metformin
rational pharmacotherapeutics was performed, for a better,
clear and complete comprehension of multi-centre
maintenance of rational pharmacotherapeutic aspects in
regular anti-diabetic treatments prescribed to the new type
II diabetic patients.
Objectives
The objective of this study was to conduct a systematic
review on metformin rational pharmacotherapeutics.
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METHODS
Study type
This was a systematic review conducted on metformin
rational pharmacotherapeutics, among type II anti-diabetic
patients.

reviews, which are either qualitative, or quantitative, or
both qualitative as well as quantitative, in their description
of the investigative topic, were thoroughly analysed, with
statistical interpretations. Then, the irrelevant records were
removed from the screened records. From these screened
records, few records were excluded, as per the exclusion
criteria. After that, the selection criteria were examined for
determining eligibility.

Study period
The study period for this systematic review was 1 year,
from February 2021 to April 2022.
Study place
This systematic review was conducted in the departments
of pharmacology, clinical pharmacology and rational
pharmacotherapeutics, at Mamata Medical College.
Study materials
The study materials were pharmacological clinical
research database, consisting of global heterogenous
research analyses and similar study literature on
metformin rational pharmacotherapeutics.
Selection criteria
The study selection criteria, for this systematic review,
were the following.
The inclusion criteria were: the published articles on
metformin rational pharmacotherapeutics; the original
research studies, systematic reviews, meta-analyses, case
reports, case series, narrative reviews, study series, parallel
studies and similar kind of studies or reviews, of any or all
types, which were either qualitative, or quantitative, or
both qualitative as well as quantitative; the publication
time-frame was chosen to be within a span of the past 3
years; any or all types of observational, descriptive and
analytical research studies; and studies performed on any
gender of patients.
The exclusion criteria were: irrelevant studies; studies
older than 3 years; and the studies which were not based
on the specific topic of metformin rational
pharmacotherapeutics.
Study procedure
The study was conducted in accordance with the preferred
reporting items for systematic reviews and meta-analyses
(PRISMA) statement and guidelines, 2009, described by
the Cochrane collaboration in June 2016.1,2 At first, the
records were identified through database searching and the
additional records which were identified through other
sources. During this procedural step, any or all types of
original research studies, systematic reviews, metaanalyses, case reports, case series, narrative reviews, study
series, parallel studies and similar kind of studies or

The full text articles were assessed for eligibility, from
which few full text articles were excluded, according to the
exclusion criteria, with adequate reasons for exclusion.
Then, the studies were included in the qualitative synthesis
of a systematic review, according to the inclusion criteria.
After examining the relevance of the full articles, the
medical data and evidences were independently obtained,
using forms containing different determinant criteria of
analyses, based on well-defined objectives, which were
subsequently reviewed, to refine the medical databases and
evidences, after elaborate multi-directional assessments.
The medical data and evidences were extracted from the
study resources, of heterogenous qualitative or
quantitative nature, or both. Studies with any or all types
of study characteristics and outcomes were obtained to
derive the pertinent descriptive or analytical study
literature, and subsequently certain selective investigative
and experimental elucidations were chosen for
elaboration, from the comprehensive review compilation
of the published articles, to corroborate the analytical
review of the clinical research study literature, databases
and evidences on the analytical topic, which finally
directed itself towards a well-structured comprehensive
research interpretation of the overall study results, for a
final specific conclusion. Ultimately the studies were
included in the qualitative synthesis. Therefore, by this
systematic review, from the total initial study databases
search records, the refined and relevant medical records
were obtained, for the final analyses and interpretations.
Ethical approval
The study did not involve any human or animal subjects;
therefore, it did not require any ethical approval, and was,
therefore, exempted from ethics review.
Statistical analysis
The systematic review was statistically analysed, stepwise, with numerical calculations, in accordance with the
PRISMA statement and guidelines, 2009, described by the
Cochrane collaboration in June 2016.
RESULTS
In this systematic review, the study literature search on
metformin rational pharmacotherapeutics, contributed total
4570 records. From these 4570 records, 395 irrelevant
records were removed. The total number of records, after
removing these irrelevant records, were 4175. The records
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screened were 4175, from which 289 records were
excluded, according to the exclusion criteria.
Thus, the full text articles assessed for eligibility were
3886, from which 157 full text articles were excluded,
according to the exclusion criteria. The records ultimately
included in the qualitative synthesis, according to the

inclusion criteria, was 3729. These 3729 records were the
refined contributions of this systematic review. Thus, this
systematic review contributed 3729 refined and relevant
medical records, among total 4570 records obtained from
the study databases search.

Figure 1: The stages in PRISMA (preferred reporting items for systematic reviews and meta-analyses) statement
and guidelines, 2009.
DISCUSSION
In this evidence-based systematic review, the study
literature
search
on
metformin
rational
pharmacotherapeutics, contributed total 4570 records.

From these 4570 records, 395 irrelevant records were
removed. The total number of records, after removing
these irrelevant records, were 4175. The records screened
were 4175, from which 289 records were excluded,
according to the exclusion criteria.
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Thus, the full text articles assessed for eligibility were
3886, from which 157 full text articles were excluded,
according to the exclusion criteria. The records ultimately
included in the qualitative synthesis, according to the
inclusion criteria, was 3729. These 3729 records were the
refined contributions of this systematic review. Thus, this
systematic review contributed 3729 refined and relevant
medical records, among total 4570 records obtained from
the study databases search.
Thus, this systematic review had the merits that the
reviewing was done with a well-organised methodology,
along with thorough explanations and analyses of the
medical study literature and evidences, compiled from the
numerous studies conducted, which authenticated the
research question of this systematic review, regarding the
oral hypoglycaemic rational pharmacotherapeutic
applications of metformin. There were no limitations in
this study.3-15
Therefore, this systematic review provided the refined
qualitatively synthesised medical records, study literature
and
databases
on
metformin
rational
pharmacotherapeutics,
with
well-comprehensible
quantitative analytical interpretations, which is certainly a
comprehensive progress towards future innovations in
more effective anti-diabetic pharmacotherapeutics
research.
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CONCLUSION
To conclude, this systematic review contributed 3729
refined and relevant medical records, among total 4570
initial records, obtained from the study databases search
analysis.
10.
ACKNOWLEDGEMENTS
Authors would like to acknowledge departments of
pharmacology, clinical pharmacology and rational
pharmacotherapeutics, Mamata Medical College, for the
successful completion of this clinical research project.

11.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required
12.
REFERENCES
1.

2.

3.

Wright RW, Brand RA, Dunn W, Spindler KP. How
to write a systematic review. Clin Orthop Relat Res.
2007;455:23-9.
Tawfik GM, Dila KAS, Mohamed MYF, Tam DNH,
Kien ND, Ahmed AM, et al. A step by step guide for
conducting a systematic review and meta-analysis
with simulation data. Trop Med Health. 2019;47:46.
Palanisamy S, Yien ELH, Shi LW, Si LY, Qi SH, Ling
LSC, et al. Systematic review of efficacy and safety of
newer antidiabetic drugs approved from 2013 to 2017

13.

14.

in controlling HbA1c in diabetes patients. Pharmacy.
2018;6:57.
Montori VM, Basu A, Erwin PJ, Velosa JA, Gabriel
SE, Kudva YC. Posttransplantation diabetes: A
systematic review of the literature. Diabetes Care.
2002;25(3):583-92.
Musso G, Gambino R, Cassader M, Pagano G. A novel
approach to control hyperglycemia in type 2 diabetes:
Sodium glucose co-transport (SGLT) inhibitors.
Systematic review and meta-analysis of randomized
trials. Ann Med. 2012;44(4):375-93.
Kavyashree AC, Mamatha K, Prabhu S, Kamath L. A
comparative study to evaluate the efficacy of
metformin monotherapy on glycemic markers in
normal weight, and obese patients with Type 2
diabetes mellitus. Natl J Physiol Pharm Pharmacol.
2022;12(1):49-54.
Raji A, Xu ZJ, Lam RLH, O’Neill EA, Kaufman KD,
Engel SS. Efficacy and safety of sitagliptin compared
with dapagliflozin in people 65 years old with type 2
diabetes and mild renal insufficiency. Diabetes Ther.
2020;11:2419-28.
Hussey EK, Kapur A, O’Connor-Semmes R, Tao W,
Rafferty B, Polli JW, et al. Safety, pharmacokinetics
and pharmacodynamics of remogliflozin etabonate, a
novel SGLT2 inhibitor, and metformin when
coadministered in subjects with type 2 diabetes
mellitus. BMC Pharmacol Toxicol. 2013;14:25.
Frias JP, Zimmer Z, Lam RLH, Amorin G, Ntabadde
C, Iredale C, et al. Double-blind, randomized clinical
trial assessing the efficacy and safety of early initiation
of sitagliptin during metformin uptitration in the
treatment of patients with type 2 diabetes: The
CompoSIT-M study. Diabetes Obes Metab.
2019;21:1128-35.
Paavilainen E, Tertti K, Nikkinen H, Veijola R,
Vaarasmaki M, Loo B-M, et al. Metformin versus
insulin therapy for gestational diabetes: Effects of
offspring anthropometrics and metabolism at the age
of 9 years: A follow-up study of two open-label,
randomized controlled trials. Diabetes Obes Metab.
2022;24(3):402-10.
Ng C-AW, Jiang AA, Toh EMS, Ng CH, Ong ZH,
Peng S, et al. Meformin and colorectal cancer: a
systematic review, meta-analysis and meta-regression.
Int J Colorectal Dis. 2022;35(8):1501-12.
Tarry-Adkins JL, Ozanne SE, Aiken CE. Impact of
metformin treatment during pregnancy on maternal
outcomes: a systematic review/meta-analysis. Sci Rep.
2021;11(1):1-13.
Rahmani J, Manzari N, Thompson J, Gudi SK,
Chhabra M, Naik G, et al. The effect of metformin on
biomarkers associated with breast cancer outcomes: a
systematic review, meta-analysis, and dose-response
of randomized clinical trials. Clin Transl Oncol.
2020;22(1):37-49.
Yarandi RB, Behboudi-Gandevani S, Amiri M,
Tehrani FR. Metformin therapy before conception
versus throughout the pregnancy and risk of
gestational diabetes mellitus in women with polycystic

International Journal of Basic & Clinical Pharmacology | July-August 2022 | Vol 11 | Issue 4

Page 334

Hazra M. Int J Basic Clin Pharmacol. 2022 Jul;11(4):331-335

ovary syndrome: a systematic review, meta-analysis
and meta-regression. Diabetol Metab Syndr.
2019;11(1):1-8.
15. Lord JM, Flight IHK, Norman RJ. Metformin in
polycystic ovary syndrome: systematic review and
meta-analysis. BMJ. 2003;327:951.

Cite this article as: Hazra M. A systematic review
on metformin rational pharmacotherapeutics. Int J
Basic Clin Pharmacol 2022;11:331-5.

International Journal of Basic & Clinical Pharmacology | July-August 2022 | Vol 11 | Issue 4

Page 335

