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Abstract: Diabetes mellitus type 2 (DMT?2) is a chronic metabolic disease whose prevalence
is increasing globally. Metformin remains a first-line therapy due to its effectiveness in
lowering blood glucose and its good safety profile. This literature review analyzed 25
publications from the journal Scopus Q1 (2021-2025) that evaluated the effectiveness of
metformin in monotherapy and combination therapy. The studies analyzed included
randomized controlled clinical trials, meta-analyses, and cohort studies. Metformin showed an
average HbAlc decrease of 1.0-1.5%. Combination with SGLT2 inhibitors and GLP-1
receptor agonists improves glycemic control and lowers cardiovascular risk. Anti-
inflammatory and endothelial protective effects have also been reported. Metformin remains
relevant as the primary therapy, but its effectiveness increases when combined with new agents
and adapted to the characteristics of the patient. Metformin is effective in the management of
current DMT?2, especially in combination therapy and personalization approaches.
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INTRODUCTION With the increasing understanding of
the pathophysiology of DMT2 and the
emergence of new therapies such as SGLT2
inhibitors and GLP-1 receptor agonists, it is
important to reevaluate the effectiveness of
metformin in the context of current therapies
and personalization approaches.>**

Type 2 diabetes mellitus (DMT2) is a
metabolic disorder characterized by chronic
hyperglycemia due to insulin resistance and
cell dysfunction f§ the pancreas. Metformin,
as a biguanide, has been a first-line therapy
for more than five decades. Although many
new therapies have emerged, metformin METHOD
remains widely used due to its effectiveness
in lowering blood glucose, its good safety
profile, and low cost. 12

The study is a systematic review of the
literature from the reputable journal Scopus
QI published between 2021 and 2025. The

176
Jurnal Buletin Farmatera
Fakultas Kedokteran (FK)
Universitas Muhammadiyah Sumatera Utara (UMSU)
http:/fjurnal.umsu.ac.id/index.php/buletin_farmatera



Vol 10 No 2, 2025

...

ARMATERA
E-ISSN: 2528-410X

databases used include Scopus, PubMed, Studi kohort prospektif
and ScienceDirect. Inclusion criteria:

Kata kunci: “metformin”, “type 2 diabetes”,

Randomised controlled clinical studies “efficacy”, “combination therapy”,
(RCT)

“cardiovascular outcomes”, “personalized
medicine”.

Meta-analysis and systematic review

RESULT

Table 1. Results of the Effectiveness Study of Metformin in Type 2 DM

0 Author Study Intervention HbAlc A Additional Citation

(Year) Design (%) Effects

I ES§D Al gper gﬁig?ﬁn Y2 | CRP [1]

2 1322:)1;32}; et al. Meta-analisis II/Ietformin * GLP- -1.5 | risiko CV [2]

3 gi‘)vzis)s et al y ohort g/Igthgnm T3 | heart failure  [3]

4 ge(l)l;;k) et al. RCT Z/Ietformin + DPP- 11 Netral (4]

5 ée(f 25) et al Kohort Asia iﬁiﬁtﬁ:ﬁi -1.0 Netral [5]

D Sper R

g Florez et al. Genomic ?;[:;Zir;zin by Variable 1T efficacy in (8]
(2024) Study genotype certain SNPs

9 2‘35;1) Al Review ﬁiﬁ;ﬂ Vs | Ml risk [9]

10 Holman et al. Longitudinal Metformin IO—year_Ll | renal decline [10]

(2022)
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o Author Study Intervention HbAlc A Additional Citation
(Year) Design (%) Effects
i g(i)\;;))tt w Meta-analisis gA(?ffl);min ' L4 lllospitalization HF (1]
12 1(\;[(2)121;)}1 ur et al. Comparative IQ}AE;)ff)lrmin *5Uvs -1.2 I}ngﬂg;:o::ss in [12]
13 g%r;c;(;na etal per ﬁ;fr‘;r;n;lor; anti- ;5 LIL-6, TNF-a  [13]
14 gz)szi.%) " Mechaniste hMeIe)tafgznilrilrslulin T2 Iensitivity P gy
15 g%r;,)r el ohort ggi‘i’gnin T | BMI [15]
16 g(?;g;d e Guidelines f/[lz‘:?ormin I’012€025: -1.0 f(l)i;(‘i)?i;tion L16]
17 é?)l;e?)) et al Asian Cohort i\r/fsi(t);nin i -1.3 1 B-cell function  [17]
18 glg;;;hl et al. Review Eleertsf(:)rﬁirzled Variable 1 adherence [18]
19 ggg({;ﬁ % Mea-analiss Eﬁifﬂi "2 gioavailability 1oy
20 (ing;z) et alper Metformin + diet 1.5 Iemission diabetes )
21 g&(l)};;) et al iiﬁ‘;eu x:i‘:;‘;; prcell | | apoptosis [21]
2 g‘(’)‘;r; et Al Celtular ﬁfgﬁgﬁa T2 1 ATPefficiency [22]
3 itﬁuggg?;u Prediabetes 1lz/iztformin ecarly 10 # , ];);igression to 23]
24 Ferrannini et Mechanistic Metformin + 1 GLUT4 [24]

al. (2022)
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0Author Study Intervention HbAlc A Additional Citation
(Year) Design (%) Effects
Chatterjee et Metformin usage .
25 Global Stud -1.1 LMICs [25
al. (2023) obal Study patterns T access n s [25]
DISCUSSION Metformin also shows potential in
Metformin remains the primary preventing progression from prediabetes to

therapy in the management of DMT2 due to
its ability to significantly lower HbAlc and
improve insulin resistance.""® The study by
Rena et al. showed a 1.2% decrease in
HbAlc and a decrease in inflammatory
biomarkers such as CRP.! Combination with
GLP-1 receptor agonist > dan SGLT2
inhibitor>!'!  Demonstrated  improved
glycemic control and decreased
cardiovascular risk.

Pleiotropic effects of metformin,
including  endothelial ~ protection ',
modulasi microbiota usus®, and influence on
mitochondrial function,?? contribute to long-
term benefits. In addition, metformin shows
significant anti-inflammatory effects', as
well as potential in weight management '°
and insulin hepatic resistance.'*

A personalization-based approach to
therapy is important, given that responses to
metformin can be influenced by genetic and
ethnic factors. ®!7:18 The study by Florez et
al. emphasizes the importance of
pharmacogenomics in determining the
effectiveness of metformin. 8 The latest
guidance from the ADA also confirms
metformin's role as an initial therapy that
can be flexibly combined.!®
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diabetes.”, as well as in maintaining the
function of cells P pancreas.?! DiRECT
study shows that metformin may contribute
to diabetes remission when combined with
lifestyle interventions.*

CONCLUSION

Metformin remains effective and
relevant in the current administration of
DMT2. Combination with new therapies
and personalized approaches significantly
improves  clinical Further
research is needed to evaluate predictive
biomarkers and strategies

outcomes.
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