
https://doi.org/10.52206/jsmc.2025.15.2.1002https://doi.org/10.52206/jsmc.2025.15.2.1002ORIGINAL ARTICLE

279

1. Bahria University Health Sciences, Karachi, Pakistan
2. Taj Medical Complex, Karachi, Pakistan

This article may be cited as: Junejo S, Karim N, Jafri MSA, Razzak MA. Clinical Efficacy and Safety of Metformin in Prediabetics.
J Saidu Med Coll. 2025;15(2):279-285. https://doi.org/10.52206/jsmc.2025.15.2.1002

ABSTRACT
Background: Prediabetes is defined as a state of abnormal glucose homeostasis, HbA1c 5.7% to 6.4% and fasting blood glucose 
100 mg/dl to 125mg/dl. Mainstay of treatment in prediabetes is lifestyle changes. However if not controlled pharmacotherapy is 
added. Metformin HCL is a biguanide drug.
Objectives: To evaluate clinical efficacy of metformin HCl with lifestyle modifications and to assess the adverse effects, safety 
profile and cost effectiveness of metformin in pre-diabetics. 
Materials and Methods: This randomized controlled clinical trial (RCT) was conducted at   diabetic clinics of National Medical 
Centre and Bay View Hospital Karachi. Individual study duration was 3 months. This randomized controlled clinical trial (RCT) is 
registered at clinicaltrials.gov, bearing NCT number. Males and females, 17-40 years of age, were included. Metformin HCl was 
given 500 mg orally BD for 12 weeks alongwith lifestyle modification. Anthropometric parameters were evaluated at baseline week 
6 and week 12. Metabolic parameters and safety profile parameters were evaluated at baseline and week 12. Adverse effects were 
assessed at 6 and week 12 whereas cost effectiveness at the end of study.
Results: Majority of participants were in age group 32 to 40 years. Weight, HBA1c, FBS were highly significantly reduced, HDL was 
significantly increased. Metformin was found to be safe.  No adverse effects were reported. 
Conclusion: Metformin is clinically effectively reduced weight, improved FBG and HbA1c in prediabetics. Metformin was safe for 
the dose and duration used and devoid of adverse effects in prediabetics. Metformin is very cost effective.  
Keywords: FBG, HbA1c, HCL, Lifestyle changes, Metformin HCL, Pre-diabetes, Weight.

J Saidu Med Coll 2025, Vol 15 (2)

1 1 1 2Shizma Junejo,  Nasim Karim,  Muhammad Sajid Abbas Jafri,  Muhammad Arif Razzak

INTRODUCTION
Prediabetes indicates transitional phase of dysglycemia 
from normoglycemia towards diabetes. Consequently 
this term “prediabetes” has been utilized for 
identification of individuals having a risk of acquiring 
diabetes, following prediabetes. This is also correlated 
to elevated cardio-metabolic risk factors as well as poor 

1outcomes.  Prediabetes can cause type II diabetes 
amongst 25% of individuals as part of a time span from 
three to five years. Consequently, a higher proportion 
inclusive of seventy percent of individuals having 
prediabetes if unchecked, become diabetics after a 
certain period of time. Hence prediabetes merely 
constitutes a transition in between appropriate blood 
glucose level, as well as diabetes mellitus(DM), yet 
correction is by implementing on lifestyle modification 

2regimen (ADA, 2019).  

2One of the major risk factor associated with it is obesity.  
Visceral obesity increases likelihood to have 
prediabetes. Waist circumference constitutes 
conventional marker indicating visceral obesity and 

3escalated chance of prediabetes.

Prediabetes is prevalent in Asian countries based 
individuals. These include Chinese, Saudi Arabians, 
Malaysians at differing rates including 35.7%, 6.8%, as 
well as 22.6%, respectively. Prediabetes prevalence in 

4Thai adults is 5.4%.  

The International Diabetes Federation, has reported 
prevalence of diabetes in Pakistan being 26.7% in the 
year 2022. Based on this the overall cases were nearly 
33,000,000. As per World Health Organization (WHO), 
The documented data on prevalence of pre-diabetes in 
Pakistan is scarce. The documented data on prevalence 
of pre-diabetes in Pakistan is scarce. Prevalence of 
prediabetes has been reported in adult population in 

5Pakistan as nearly 10.91%.  

The diagnosis of prediabetes has its basis being World 
Health Organization (WHO) as well as American 
Diabetes Association (ADA) yardsticks. Impaired 
glucose tolerance as well as HbA1c have been 
proposed as diagnostic criteria by WHO as well as ADA, 
HbA1c 5.7 -6.4% as well as fasting plasma glucose 5.6-
6.9 mmol/L (100-125 mg/dL) are the cut off values for 
prediabetes. Defect in insulin secretion leads to insulin 
sensitive tissues incapacitated in connection with 
response to insulin. The molecular mechanisms on 
which synthesis as well as release of insulin, along with 
insulin response in tissues is based, require tight 
regulation as insulin activity precisely catches with 

6metabolic demand.  

In the individuals having a high risk of acquiring 
diabetes, various trials   have exhibited efficacious role 
of drugs that lower glucose as well as weight, in 
diminishing the number of new cases of diabetes, 
including metformin, acarbose, thiazolidinediones, 
glucagon-like peptide 1 (GLP1) agonists as well as 
weight lowering drugs. Based on certainty of diabetes 
having the potential of leading to micro as well as 
macrovascular sizeable effort directed towards 
preventing is considered important in order to lower  

7chances of long-standing complications.
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The non-pharmacological treatment of prediabetes 
includes life style changes which are inclusive of 
regular physical activity, weight loss and dietary 
measures. In individuals having pre-diabetes, ardent 
screening as well as expeditious lifestyle modification 
have highly efficacious role to evade type 2 diabetes 

7mellitus or to reverse pre-diabetes.  In accordance with 
American College of Sports Medicine (ACSM) as well 
as ADA guidelines150 minutes per week should be 
spent in moderate to powerfully intense aerobic activity. 
The recommended exercises include, walking, jogging, 
running and cycling. Aerobic exercise enhances insulin 
sensitivity as well asvascular function along with 

8improved aerobic fitness and diminishedbody fat.  
Specific diet recommendations for prediabetics 
include, adhering to whole grains, nuts, legumes, 
vegetables. Furthermore, prediabetics are also 
adviced, strict avoidance of refined carbohydrates 
(CHO), red meat, processed meat as well as sugar-
sweetened beverages. Furthermore High antioxidant 
consumption peculiarly as fruits as well as vegetables, 
is linked to preventing progression of prediabetes to 

9type 2 diabetes mellitus.

The ADA as well as NICE guidelines approve 
therapeutically using metformin in order to prevent 
diabetes, within specific spheres. Data from the studies 
DPP as well as Diabetes Prevention Program 
Outcomes Study (DPPOS) support the IDF guidelines, 
regarding metformin having preventive role amongst 

10individuals at risk of acquiring diabetes.

Metformin use in prediabetes is linked to improvement 
in control of glycemic indices as well as diminished 
longstanding complications. Metforminh as exhibited 
high efficacy in lowering progression of prediabetes to 
diabetes as part of the Diabetes Prevention Program 

11study.

The pharmacokinetics of metformin are sufficiently 
specified. Metformin is orally available at an average of 
50% bioavailability. As strongly evidenced, metformin 
is distributed within tissues as well as deep 
compartments, inclusive of red blood cells. Metformin 
clearance is done solely by kidneys. Amongst patients 
having deficiently functional kidney, metformin renal 

12clearance is lowered.  

Metformin due to its manifold pharmacodynamic 
actions, has become anavenue of interest within 
multifarious areas, inclusive of preventing type 2 
d i a b e t e s .  M e t f o r m i n  d i m i n i s h e s  h e p a t i c  
gluconeogenesis, elevates peripheral insulin 
sensitivity within insulin sensitive tissues. These 
include muscle, adipose tissue. This is also followed by 
elevated peripheral glucose utilization. Metformin is 
highly efficaciously lowers hepatic glucose yield via 
slight halting of mitochondrial respiratory-chain 
complex. Consequently, energy status of cell enhances 
activation of adenosine monophosphate-activated 

protein kinase (AMPK), that eventually incites 
adenosine triphosphate (ATP) forming catabolic 
pathways simultaneously halting ATP-consuming 
anabolic pathways. Hence leading to maintenance of 

13cellular energy stores.   

Prediabetic is globally a grave problem, due to it's 
propensity to proceed to type II diabetes mellitus, if left 
unchecked. Proper and timely diagnosis pitched with 
appropriate management in prediabetics can prevent 
or delay the onset of type II diabetes.  Exploration of 
effective and cost effective conservative and or drug 
treatment options are the dire need at our national 
level. Consequently, this study is aimed at evaluating 
role of metformin in curing prediabetes and 
consequently preventing it's progression to diabetics. 

MATERIALS AND METHODS 
This study was a randomized, open label, prospective, 
clinical trial registered at Clinicaltrials.gov with NCT 
number NCT05759442. Study was commenced after 
approval from Bahria University Health Sciences 
Campus, Ethical Review Committe (ERC) vide letter 
number ERC123/2022 dated 19/12/2022.

The study was  conducted after approval  from 
research review committee Bahria University Health 
Sciences Campus Karachi. Following which the study 
received approval by the Ethical Review Committee 
Bahria University Health Sciences Campus Karachi. 
Recruitment began in December 2022. Written 
informed consent form for 17 to 18 year old participants 
was parental consent form whereas for 18 to 40 years 
old participants consent form was the subject consent 
form for over 18 years old individuals. 

Screening of patients followed by enrolment in the 
study was done from Diabetic Clinics, National Medical 
Center Karachi and Bay View Hospital Karachi.

The sample size came out to be 25.  Sampling 
technique was non probability purposive sampling.

The inclusion criteria included, males and females 17-
40 years of age. adolescents with BMI exceeding ≥85th 
percentile as overweight and obese ≥95th BMI 
percentile, adults overweight & Obese (WHO Asian 

9BMI criteria),  FBS (100-125 mg/dl) and HBA1c 5.7% to 
96.4%.  Exclusion criteria included, concomitant 

medical problems as established diabetes, hepatic or 
renal insufficiencies hypertension etc, known allergy or 
intolerance to metformin.

thTotal duration of study was 6 months from 19  
thDecember 2022 to 19  June 2023 and individual study 

period was 12 weeks. 

Twenty five diagnosed prediabetic patients after 
screening without any other co-morbid illness were 
included in the study. The intervention included tablet
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metformin HCl 500 mg per oral twice daily for 12 weeks 
along with life style changes including diet and 
exercise. Escalation dose therapy strategy was 
followed for one week. 

All study participants were required to fill subject 
evaluation form. 

Anthropometric parameters including weight, height, 
BMI, waist circumference, waist hip ratio, neck 
circumference were assessed at baseline, week 6 and 
week 12. Metabolic parameters including glycemic 
indices as well as lipid profile and safety profile 
parameters were only assessed at baseline and week 
12. 

SPSS version 25 was used for statistical analysis. 
Descriptive statistics were mean and standard 
deviation for quantitative variables and frequencies 

and percentages for qualitative variables. Data was 
found to be non-parametric and tests including Man 
Whitney U test, Friedman test and Wilcoxon signed 
rank test, were utilized in this study. P value cut off was 
<0.05. 

RESULTS
In this study 17-24 year old age group study 
participants were 5(20%),25-31 years were 8(32%) 
and 32-40 were 12(48%) as shown in Figure 01. 

At baseline HbA1C was12.62.It reduced to 7.70 at 
week 12.The result was statistically highly significant 
exhibiting effect of metformin on HbA1C. Fasing blood 
sugar at baseline week 1 was 13.48 and at week 12 it 
was 1.50. The result was statistically highly significant, 
showing effect of metformin on FBS. Mean ranks of 
glycemic indices are as shown in figure  02.

Clinical Efficacy and Safety of Metformin in Prediabetics

Figure 01. Figure 2 : Mean ranks ofHbA1C and fasting blood
sugar (FBS) at baseline and week 12 
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        Figure 03. Mean ranks of lipid profile at baseline and week 12 

         Safety profile is as shown in table 02. Table 02. Safety Profile, N=25

Parameters Week 1 (N=25) Week 12 (N=25) P-value

CBC

 Hemoglobin g/dl

SGOT units/L

Creatinine mg/dl

1.60

12.82

13.39

1.40

11.25

12.50

0.275

0.927

0.501

2.5

2

1.5

1

0.5

0
TC TG HDL LDL VLDL

1.52 1.48 
1.62 

1.38 

1.02 

1.98 

1.68 

1.32 

3.33 

2.50

Baseline           Week 12

Mean ranks of baseline anthropometric parameters were as shown in Table 01.

Table 01. Anthropometric Parameters, N= 25

Parameters Baseline Week 6 Week 12 P-value

Weight (kg)

BMI (kg/m2)

Waist circumference (cm)

Hip circumference (cm)

Waist to Hip Ratio

Neck Circumference (cm)

2.98

2.20

2.56

2.60

2.32

2.49

2.96

2.16

2.12

2.344

2.25

2.40

2.91

1.64

1.32

2.32

2.21

2.48

0.0001*

0.03*

0.012*

0.156

0.378

0.459

The mean rank for baseline weight of participants was 
2.98, yet it reduced to 2.96, 2.91 in week 6 and week 12 
respectively. The difference in mean ranks in weight 
from baseline to week 12 was statistically significant. 
BMI at baseline was mean rank 2.20 and it lowered to 
2.16 in week 6, whereas it reduced to 1.64 in week 12. 
The lowering in mean rank for BMI was statistically 
significant. The waist circumference of study 
participants at baseline had mean rank 2.56 but 
lowered to 2.12 and 1.32 respectively in week 6 and 
week 12. The results were statistically significant. The 
mean rank for hip circumference of participants having 
received metformin lowered from 2.60 to 2.34, baseline 
to week 6 respectively. However it further lowered to 
2.32in week 12. The lowering of mean rank for hip 
circumference in group A was statistically non-
significant. The waist hip ratio of participants lowered 

from 2.32 at baseline to 2.25 at week 6 and 2.21at week 
12. Neck circumference of participants was mean 
rank2.49 at baseline,2.40 week 6 and at week 12 being 
2.48. There was no effect on neck circumference as 
depicted by results being non-significant statistically.

The mean rank for total cholesterol level was 1.52 at 
baseline and lowered to 1.48 at week 12.  The mean 
rank for triglyceride at baseline was 1.62 and lowered to 
1.38. The mean rank for HDL at baseline was 1.02 and 
increased to 1.98 at 12th week. The result was 
statistically highly significant. The mean rank for LDL at 
baseline was 1.68 and lowered to 1.32 at 12th week. 
The mean rank for VLDL at baseline was 3.33and 
lowered to 2.50 at week 12.  Mean ranks of lipid profile 
are shown in figure 03.
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As shown in table 02, metformin did not significantly 
derange the safety parameters hemoglobin, SGOT and 
creatinine.

There were no adverse effects reported or observed in 
any of the study participant. In any of the participant, the 
adverse effects of metformin including nausea, 
vomiting, diarrhoea and any other were not observed. 
Metformin was found to be very cost effective.

DISCUSSION
Age group 17-24 was 5(20%), age group 25-31was 
8(32%) and age group 32-40 was 12 (48%). Majority of 
study participants fell in 32 to 40 years group. 

In this study parameters related to anthropometric 
indices incorporating, weight, body mass index, waist 
circumference, hip circumference, waist to hip ratio as 
well as neck circumference were assessed at baseline, 
week 6 and week. 

In our study weight of prediabetes patients taking 
metformin significantly decreased from baseline to 
week 12. Metformin also had significant effect on BMI & 
waist circumference from baseline to week 12. Hip 
circumference, waist to hip ratio and neck 
circumference were non-significantly reduced in our 
study.

Our study revealed that metformin treatment in a dose 
of 500 mg BD produced significant reduction in weight, 
BMI and in waist circumference. Our finding has been 
synchronous with study of Kujawska Łuczak et al, 2016 
wherein three months duration metformin use in dose 
of 500 mg twice a day for 12 weeks resulted in 
significantly reduced weight, BMI and waist 
circumference. According to this study lowering of 4.2 
% weight from baseline led to metformin induced 
adiponectin secretion indicating weight loss due to 
metformin. We have observed weight reduction by 
3.96% that is equivalent to 4% and is coinciding with the 

12study of Kujawska Łuczak et al, 2016.  Weight 
reduction by metformin within three months duration is 

13similar to study by Qudah et al.  Metformin induced 
changes in anthropometric parameters inclusive of 
weight, BMI and waist circumference reduction in our 
study differed from study by Jensterle et al,  in which 
metformin dose was 1000 mg twice per day but a 
combination of metformin with other drugs was 
considered superior to metformin alone for weight loss 

13in PCOS without lifestyle changes.  

Similar to study by, Farhadian et al, 2020, our study 
revealed non-significant reduction regarding effect of 

14metformin on hip circumference.  Contrary to our 
findings, in study by Safiah et al., weight, BMI were non-

23significantly reduced in prediabetics.  The reason for 
non-significant reduction in weight, BMI and waist 
circumference could be inclusion of diagnosed 
dyslipidemic patients in their study even though they 

14used 2250 mg of metformin for 12 months.

In this study metformin lowered HbA1c from baseline to 
week 12. The level of FBS was also reduced by 
metformin at end of week 12 highly significantly. These 

15findings corroborated with study by, Izadi et al.    

Synchronous with our study, the findings of, Glechner 
et al revealed that metformin coupled to lifestyle 
changes culminated in prevention of progression of 

16prediabetes to type 2 diabetes mellitus in prediabetes.

The study also strongly differed from study by Ko et al, 
2015 wherein metformin was given at a dose similar to 
our study but significant decline in HbA1C and fasting 
blood sugar, took a longer duration of 6 months and 
probably also due to existence of excessive oxidative 

17stress in cancer patient.

There was non-significant reduction in all parameters 
of lipid profile with the exception of HDL. This could be 
speculated to connection into significant results with 
longer than 12 weeks of study. 

Our findings are coinciding with study by (Sauriasari et 
al.,2022) wherein similar results were obtained in 
connection with lowered total cholesterol, triglycerides, 
low density lipoprotein, very low density lipoprotein 

18lowering as well as high density lipoprotein elevation.  
The non-significant reduction in total cholesterol in 
response to metformin was in contrast to the study by of 

19Basit et al., 2020 etc.  As metformin has effect of 
lowering possibilities of cardiovascular diseases, 
hence these additionally significant cardio-protective 
effects of metformin going beyond improvement in 
glycemic indices, are much less prominent in 
prediabetics as evident from our study. However, it is 
documented that in established diabetics the metabolic 
profile improving effect of metformin is more prevalent 

20Wasif et al.  Furthermore, it may be predicted that 
metformin may produce significant results if used for 
more than three months duration in the prediabetics.

Present study revealed significant elevation in HDL 
levels following metformin usage in prediabetic 
patients, similar to study by, Hend et al. Our findings are 
contradictory to study by Lin et al.,2018 that showed 
HDL elevation only after 12 months as opposed to 12 
weeks. 

Coinciding with study by Luo et al, in our study 
metformin did not have efficacious role in lowering 

21triglycerides in 12 weeks.  Contrary to this study a 
significant reduction in triglycerides by metformin was 

22revealed in study done by Hu et al,2020 in diabetes.  
The study by Hu et al also indicated a novel interface in 
connection with metformin use between cholesterol as 
well as glucose regulation via a novel linkage between  
ChREBP as well as PCSK9 regulation. The finding of 
novel pathway via study by Hu et al.,2020, warrants 
elucidation into furthermore similar molecular
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mechanisms underlying metformin effect on 
cholesterol levels. 

Contrary to our study, the study by Koc et al ,2022 
showed improvement in prediabetes being strongly 
linked to improvement in all lipids in pre-diabetic 
patients after receiving metformin treatment for a 

23period of 9 months.  

The effect of metformin on safety profile was assessed 
in this study. The safety profile was inclusive of 
complete blood count (CBC) test, serum SGOT and 
serum creatinine evaluation. There was no effect of 
metformin as indicating damage to liver and kidney. 
There was non-significant reduction effect of metformin 
on these parameters indicating that it is safe for use at 
the dose of 500 mg twice daily for a period of 12 weeks 
in pre-diabetics. Contrary to our study by Alvarez et 
al.,2023 has exhibited possibility of lactic acidosis in 

24diabetics . Synchronous with our study Gabriel et al,. 
2023 exhibited lack of effect in connection estimated 

25glomerular filtration rate.

CONCLUSION
Metformin along with life style changes reduced weight, 
BMI waist circumference, HBA1c, FBG, lipid 
parameters and increased HDL. Metformin is found to 
be safe, cost effective and without any adverse effects. 

Metformin along with life style changes reduced weight, 
BMI waist circumference, HBA1c, FBG, lipid 
parameters and increased HDL. Metformin is found to 
be safe, cost effective and without any adverse effects.

Ethical Consideration
This study was approved by Institutional Review Board 
of Bahria University Health Sciences Campus, Karachi, 
Pakistan.

Funding
There is no role of any funding agency in this study.

Conflict of Interest
Authors declared no conflict of interest.

REFERENCES
1. Tcheugui E, Selvin E. Prediabetes and What It 
 Means: The Epidemiological Evidence. Annu Rev 
 Public Health. 2021; 42:59-77. 
 https://doi.org/10.1146/annurev-publhealth- 
 090419-102644
2. Classification and diagnosis of diabetes: standards 
 of care in diabetes-2023. Diabetes care, 46, S19-
 S40. 
 https://doi.org/10.2337/dc23-S002
3. Azeem S, Khan U , Liaquat, A. The increasing rate of 
 diabetes in Pakistan: A silent killer. Annals of  
 Medicine and Surgery. 2022; 79. 
 https://doi.org/10.1016/j.amsu.2022.103901

4. Francois ME, Oetsch KM. Prediabetes: Challenges, 
 Novel Solutions, and Future Directions. European 
 Medical Journal. 2022.
 https://doi.org/10.33590/emj/21-00148
5. Zuniga RE, DeBoer MD. Prediabetes in  
 Adolescents: Prevalence, Management and  
 Diabetes Prevention Strategies. Diabetes,  
 Metabolic Syndrome and Obesity: Targets and 
 Therapy. 2021; 14: 4609-461. 
 https://doi.org/10.2147/DMSO.S284401
6. Jack SD, Umekwe N, Brewer AA, Owei I, Mupparaju 
 V, Rosenthal R, et al. Outcome of lifestyle  
 intervention in relation to duration of pre-diabetes: 
 the Pathobiology and Reversibility of Prediabetes in 
 a Biracial Cohort (PROP-ABC) study. BMJ Open 
 Diabetes Res Care. 2022; 10(2):1-9. 
 https://doi.org/10.1136/bmjdrc-2021-002748
7. Barrea L, Vetrani C, Verde L, Toral F E, Ceriani F, 
 Cernea S, et al. Comprehensive Approach to 
 Medical Nutrition Therapy in Patients with Type 2 
 Diabetes Mellitus: From Diet to Bioactive  
 Compounds. Antioxidants. 2023;12(4):904. 
 https://doi.org/10.3390/antiox12040904
8. Hostalek U, Campbell I. Metformin for diabetes 
 prevention: update of the evidence base. Current 
 Medical Research and Opinion, 2021;37(10):1705-
 1717. 
 https://doi.org/10.1080/03007995.2021.1955667
9. Espinoza SE, Musi N, Wang CP, Michalek J, Orsak 
 B, Romo T. Rationale and Study Design of a  
 Randomized Clinical Trial of Metformin to Prevent 
 Frailty in Older Adults with Prediabetes. J Gerontol A 
 Biol Sci Med Sci. 2020 ;75(1):102-109.
 https://doi.org/10.1093/gerona/glz078
10. Sinnappah, KA, Kuan IH, Thynne TR, Doogue MP, 
 Wright DF. The pharmacokinetics of metformin in 
 patients receiving intermittent haemodialysis. 
 British Journal of Clinical Pharmacology. 2020; 
 86(7): 1430-1443. 
 https://doi.org/10.1111/bcp.14244
11. Triggle CR, Mohammed I, Bshesh K, Marei I, Ding 
 H. Metformin: is it a drug for all reasons and  
 diseases? Metabolism. 2022; 133: 155223. 
 https://doi.org/10.1016/j.metabol.2022.155223
12. Łuczak K, Musialik M, Szulińska K, Swora- 
 Cwynar EM, Kargulewicz A, Grzymisławska, et al. 
 The effect of orlistat versus metformin on body 
 composition and insulin resistance in obese  
 premenopausal women: 3-month randomized 
 prospective open-label study. Archives of Medical 
 Science. 2017; 13(4):725-731. 
 https://doi.org/10.5114/aoms.2016.62014
13. Qudah SAA, Hamaideh KDA, Dmour IM, Samar 
 Sameer Al Sbaihi SS. Overweight management: A 
 cross-sectional study with special insight on  
 metformin use in obesity control. Journal of Applied 
 Pharmaceutical Science. 2022; 12(8): 179-186.
 https://doi.org/10.7324/JAPS.2022.120818
14. Farhadian M, Barati S, Mahmoodi M, Mosleh AB, 
 Yavangui M. Comparison of green tea and  
 metformin effects on anthropometric indicators in 
 women with polycystic ovarian syndrome: a clinical 
 trial study. Journal of Reports in Pharmaceutical 
 Sciences. 2020; 9(1):97.

 https://doi.org/10.4103/jrptps.JRPTPS_14_19



285J Saidu Med Coll 2025, Vol 15 (2)

15. Izadi I, Samani RR, Tehrani AM, Dehghani M, Jafari 
 A. Glucoherb versus metformin on glycemic  
 markers and glycosylated hemoglobin in  
 prediabetes patients; a clinical trial study. Journal of 
 Nephropharmacology. 2020; 10(1):e08-e08.
 https://doi.org/10.34172/npj.2021.08
16. Glechner A, Keuchel L, Affengruber L, Titscher V, 
 Sommer I, Matyas N. Effects of lifestyle changes on 
 adults with prediabetes: A systematic review and 
 meta-analysis. Primary Care Diabetes. 2018;12: 
 399-408. PMid:30076075
 https://doi.org/10.1016/j.pcd.2018.07.003
17. Ko KP, Ma SH, Yang JJ, Hwang Y, Ahn C, Cho YM. 
 Metformin intervention in obese non-diabetic  
 patients with breast cancer: phase II randomized, 
 double-blind, placebo-controlled trial. Clinical trial. 
 2015; 153 :361-370. 
 https://doi.org/10.1007/s10549-015-3519-8
18. Sauriasari R, Buri FSN, Azizahwati A. Effect of 
 metformin and metformin-sulfonylurea on lipid 
 profile of type 2 diabetes mellitus patients: A cross-
 sectional study. Istanbul J Pharm. 2022; 52 (2): 114-
 120.
 https://doi.org/10.26650/IstanbulJPharm.2022.957
 738
19. Basit A, Fawwad A, Basit KA, Waris N, Tahir B, 
 Siddiqui IA. Glycated hemoglobin (HbA1c) as 
 diagnostic criteria for diabetes: the optimal cut-off 
 points values for the Pakistani population; a study 
 from second National Diabetes Survey of Pakistan 
 (NDSP) 2016-2017. BMJ Open Diabetes. 2020. 
 Research and Care, 8(1), e001058.  
 https://doi.org/10.1136/bmjdrc-2019-001058
20. Gillani SW, Ghayedi N, Roosta P,Seddigh P,Nasiri 
 O. Effect of Metformin on Lipid Profiles of Type 2 
 Diabetes Mellitus: A Meta-analysis of Randomized 
 Controlled Trials. J Pharm Bioallied Sci. 2021; 13(1): 
 76-82. 
 https://doi.org/10.4103/jpbs.JPBS_370_20
21. Luo F, Das A, Chen J, Wu P, Li X, Fang Z. Metformin 
 in patients with and without diabetes: a paradigm 
 shift in cardiovascular disease management. 
 Cardiovascular diabetology. 2019; 18(1): 1-9. 
 https://doi.org/10.1186/s12933-019-0860-y
22. Hu D, Guo Y, Wu R, Shao T, Long J, Yu B. New 
 Insight Into Metformin-Induced Cholesterol- 
 Lowering Effect Crosstalk Between Glucose and 
 Cho les te ro l  Homeos tas is  v ia  ChREBP  
 (Carbohydrate-Responsive Element-Binding  
 Protein)-Mediated PCSK9 (Proprotein Convertase 
 S u b t i l i s i n / K e x i n  Ty p e  9 )  R e g u l a t i o n .    
 Arteriosclerosis, Thrombosis, and Vascular Biology. 
 2021;41:e208-e223.
 https://doi.org/10.1161/ATVBAHA.120.315708
23. Koç Z. Evaluation of Low Dose Metformin Response 
 and Dyslipidemia Levelsin Patients with Pre- 
 diabetes South. Clin. Ist. Euras. 2022;33(4):399-
 405
 https://doi.org/10.14744/scie.2022.72677
24. Alvarez CA, Halm EA, Pugh MJV. Lactic acidosis 
 incidence with metformin in patients with type 2 
 diabetes and chronic kidney disease: a  
 retrospective nested case-control study. Endocrinol 
 Diabetes Metab. 2021; 4:e00170. 
 https://doi.org/10.1002/edm2.170

25. Gabriel R, Abdelkader NB, Januszewska AG, 
 Makrilakis K, Huelgas RG, Zdravko K, et al.  
 Reduction in the Risk of Peripheral Neuropathy and 
 Lower Decrease in Kidney Function with Metformin, 
 Linagliptin or Their Fixed-Dose Combination  
 Compared to Placebo in Prediabetes: A  
 Randomized Controlled Trial. J. Clin. Med. 2023, 
 12(5), 2035. 
 https://doi.org/10.3390/jcm12052035

Clinical Efficacy and Safety of Metformin in Prediabetics

DATA SHARING STATEMENT: The data that support the 
findings of this study are available on request from the 
corresponding author. The data is not publicly available due 
to privacy or ethical restrictions.

  This is an Open Access article distributed       
       under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 International License,
which permits unrestricted use, distribution & reproduction 
in any medium provided that original work is cited properly.

AUTHORS' CONTRIBUTION
The following authors fulfill authorship criteria as per
ICMJE guidelines;

Junejo S: Substantial contribution to conception  
  and design, drafting the manuscript, final 
  approval, agreed to be accountable for all 
  the work.
Karim N: Substantial contribution to conception  
  and design, data acquisition, drafting the 
  manuscript, final approval, agreed to be 
  accountable for all the work.
Jafri MSA: Analysis and interpretation of data, drafting 
  the manuscript, final approval, agreed to 
  be accountable for all the work.
Razzak MA: Analysis and interpretation of data, critical 
  revision, final approval, agreed to be  
  accountable for all the work.


	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153

