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Introduction

Type 2 diabetes mellitus (T2DM) 
is a chronic metabolic disorder charac-
terized by persistently elevated blood 
glucose levels due to insulin resistan-
ce and a relative insulin deficiency (1). 
According to the World Health Organi-
zation, approximately 828 million adults 

were living with diabetes in 2022, with 
the vast majority having type 2 diabetes 
(2, 3). The global prevalence continues to 
rise, especially in low- and middle-inco-
me countries, where access to prevention 
and treatment is limited. It is projected 
that by 2050, the number of people with 
diabetes will exceed 1.3 billion, with 
type 2 diabetes accounting for the lar-
gest. 

In Croatia, 327,785 people are offici-
ally registered with diabetes, but estima-
tes suggest the actual number may reach 
up to 500,000 (5, 6). 

Type 2 diabetes is more common in 
men aged 25 to 69 years and is driven 

by obesity (high Body mass index (eng. 
BMI)), physical inactivity, unhealthy 
diet, older age, and genetic predispositi-
on (7). Insulin resistance leads to β-cell 
failure, resulting in poor glycemic con-
trol, inflammation, oxidative stress, en-
dothelial dysfunction, and ultimately 
vascular damage and its associated com-
plications (8).

Diagnosis of T2DM is based on 
standard biochemical criteria, while tre-
atment focuses on non-pharmacological 
measures, including nutritional therapy 
and physical activity. However, when li-
festyle changes are insufficient to achie-
ve glycemic targets, pharmacological 
treatment is initiated (9, 10). 
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Objective: To determine the frequency of side effects among various metformin formulations and to examine their association 
with the method of drug administration, the type of therapy prescriber, and patient education level.

Participants and Methods: The study included 126 patients with type 2 diabetes mellitus, who were assessed using a specifically 
structured questionnaire. The survey was conducted at the outpatient clinic of the Regional Center for Endocrinology, Diabetology 
and Metabolic Disorders, University Hospital Centre Split.

Results: Adverse effects caused a change in therapy in 15.4% of patients. A statistically significant decrease in adverse effects 
was observed when comparing the initial and current treatment (p = 0.004). Monotherapy with metformin preparations, whether 
Immediate Release (IR) or Extended Release (ER), significantly more frequently caused adverse effects compared to comb pre-
parations of metformin and other drugs (SGLT2 inhibitors, DPP-4 inhibitors) (p = 0.007). Depending on meal timing, 63.2% of 
patients took the medication correctly, while 27.2% took it incorrectly. Adverse effects occurred in 10.13% of patients who took the 
medication correctly, and in 15.22% of those who took it incorrectly. Specialists prescribed therapy for 89.6% of patients, while 
family medicine physicians prescribed therapy for 10.4%. Regarding patient education about medication intake related to meals, 
adverse effects were reported in 25% of poorly informed patients, while the adverse effects decreased from 25.4% to 11.47% in 
better informed patients.

Conclusion: Metformin preparations differ in the frequency of adverse effects, with monotherapy metformin preparations, 
whether Immediate Release (IR) or Extended Release (ER), more frequently causing adverse effects compared to comb-preparati-
ons of the same drug. No statistically significant difference was found in the occurrence of adverse effects depending on the pres-
cribing physician. There is no statistically significant frequency of adverse effects among patients who were poorly informed about 
medication intake concerning meals, nor is there a statistically significant difference in adverse effects associated with inadequate 
therapy intake concerning meals.
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Metformin is the primary represen-
tative of biguanides and the first-line 
treatment for type 2 diabetes mellitus 
(T2DM). It is derived from the plant Ga-
lega officinalis, which has been known 
since the Middle Ages (11, 12). Unlike 
insulin secretagogues, metformin does 
not directly stimulate insulin secretion 
from β-cells, which contributes to its 
low risk of hypoglycemia. Its primary 
mechanism involves suppressing hepatic 
glucose production through activation 
of AMP-activated protein kinase, which 
also enhances peripheral insulin sensiti-
vity (13-15). It partially slows intestinal 
glucose absorption and reduces renal 
gluconeogenesis (12-15). Metformin is 
not metabolized and is excreted unchan-
ged by the kidneys, with a half-life of 
about 5 hours. Due to gluconeogenesis 
inhibition, it may increase the risk of lac-
tic acidosis, especially in patients with 
renal insufficiency. It is used with cauti-
on and at reduced doses when creatinine 
clearance is below 60 mL/min, and it is 
contraindicated when clearance is be-
low 30 mL/min.Additionally, metformin 
does not cause weight gain and may cau-
se mild weight loss in some cases; it also 
has documented cardiovascular benefits 
(10n). Contraindications include severe 
liver insufficiency, pancreatitis, chronic 
alcoholism, malnutrition, hypoxic sta-
tes, and old age (15-17). Therapy begins 
at 500 mg/day, gradually increasing to 
2,000 mg/day based on tolerance (17). 
The most common side effects of metfor-
min are gastrointestinal - diarrhea, nau-
sea, vomiting, abdominal discomfort, 
and anorexia. They occur in up to 30% 
of patients, are dose-dependent, and usu-
ally transient. In 3-5% of patients, they 
persist and require therapy discontinua-
tion. Less common side effects include 
chest discomfort, headache, diaphoresis, 
hypoglycemia, weakness, and rhinitis. 
Long-term use may reduce vitamin B12 
levels, especially in anemia and periphe-
ral neuropathy - monitoring and possible 
supplementation are recommended. The 
most severe complication is lactic acido-
sis (15, 18).

This study aims to determine the 
frequency of side effects of metformin 
preparations and relate them to the met-
hod of taking prescribed therapy, pres-
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criber specialty, and patient education 
using a specially designed questionnaire.

Materials and Methods

Participants

The participants in this cross-secti-
onal study were individuals diagnosed 
with type 2 diabetes mellitus who are 
currently or have been treated with some 
form of metformin preparation. A total 
of 126 participants were enrolled, inclu-
ding 56 females and 70 males. All inclu-
ded participants are being treated for 
type 2 diabetes mellitus at the Regional 
Center for Diabetes, Endocrinology, and 
Metabolic Disorders of the Clinical Hos-
pital Center Split and met the inclusion 
and exclusion criteria. Before the survey, 
participants were informed about the 
purpose of the study, and subsequently 
provided informed consent. During and 
after the study, the rights and personal 
data of participants were protected un-
der patient protection laws, the Code of 
Medical Ethics, and the Declaration of 
Helsinki. The study was approved by the 
Ethics Committee of the Clinical Hospi-
tal Center Split (Class: 500-03/22-01/59, 
Reg. No.: 2181-147/01/06/M.S.-22-03, 23 
May2022). Inclusion criteria were age 
between 18 and 99 years, diagnosis of 
type 2 diabetes mellitus, and prescribed 
therapy containing metformin. Exclu-
sion criteria included refusal to provide 
informed consent and patients diagnosed 
with gestational diabetes mellitus.

Organization and Description of the 
Study

For the study, a specially designed 
questionnaire (Attachment 1) was cre-
ated, consisting of four main groups of 
questions. The first group concerned ge-
neral data including name and surname, 
sex, age, weight, and body mass index 
(BMI). The second group gathered data 
related to diabetes, including questions 
about family history of diabetes, dura-
tion of diabetes, latest measured HbA1c 
and creatinine values, latest fasting and 
postprandial glucose levels, and avera-
ge postprandial glucose value. The third 
group focused on treatment of diabetes 
with metformin preparations and other 

medications, including: current diabetes 
therapy, drug doses and duration of tre-
atment, previous therapy including dura-
tion and reasons for changes, initial dia-
betes therapy, duration, reasons for chan-
ges, presence of adverse effects, type, 
duration, and timing of adverse effects 
in the past 7 days if present, method of 
drug administration, omission of therapy 
within the last 7 days before completing 
the questionnaire and general therapy 
omissions, impact of meals on drug inta-
ke, prescriber of therapy, as well as other 
chronic diseases and concomitant chro-
nic treatment. The fourth and final group 
of questions focused on patient educati-
on, specifically their awareness of dia-
betes mellitus, the purpose of treatment, 
potential adverse effects, and the timing 
and consistency of therapy in relation to 
meals. His category also included questi-
ons about the source of patient informa-
tion regarding treatment, their self-asse-
ssment of the adequacy of information, 
and reasons for such assessment.

Statistical Analysis

The collected data were proce-
ssed using Microsoft Office software, 
Microsoft Word for text processing, and 
Microsoft Excel for tabular presentati-
on. Statistical analysis was conducted 
using SPSS software version 28.0 (IBM 

Corp., Armonk, NY). Absolute numbers 
and percentages were used to describe 
categorical data. Median and interquar-
tile range were used to describe nume-
rical data, while standard deviation was 
applied only to assess informativeness. 
Chi-square test and Fisher's exact test 
were used for comparison of categorical 
variables. Results were interpreted at a 
significance level of P < 0.05.

Results

The study included 126 patients who 
are currently or have previously been tre-
ated with metformin. Their basic charac-
teristics are presented in Table 1. 

One female patient no longer uses 
therapy, while the number of participants 
currently on therapy with the mentioned 
medications is 125. The most commonly 
used formulation of the drug was metfor-
min monotherapy with immediate-relea-
se (35 patients or 28%), followed by IR 
combination of metformin and SGLT2 
inhibitor (30 patients or 24%). The third 
most common formulation was also IR 
combination of metformin and DPP-4 
inhibitor with 24 users (19.2%).

The median duration of current the-
rapy was 2 years, with an interquartile 
range of 0.5 to 5 years. Regarding the 

Table 1. 
Basic characteristics of the participants

Parameter Value (Median, IQR)

Sex, n (%)

Men 70 (55.60)

Women 56 (44.40)

Age (years) 66 (60-71)

Body weight (kg) 88 (75.75-95)

Body mass index (BMI) (kg/m²) 28 (25.33-31.53)

Duration of diabetes (years) 10 (5-15)

HbA1c (%) 7.1 (6.40-7.70)

Last fasting plasma glucose (mmol/L) 6.85 (6.00-7.83)

Last postprandial plasma glucose (mmol/L) 8.1 (6.63-9.95)

Average postprandial plasma glucose (mmol/L) 8 (7-9)

Creatinine (µmol/L) 71.5 (61.75-88)

Abbreviations: IQR = interquartile range; HbA1c = glycated hemoglobin; BMI = body mass index.

timing of therapy intake, 79 (63.2%) of 
patients take metformin after meals as 
recommended,26 (20.8%) take it before 
meals, 12 (9.6%) during meals, and the 
remaining 8 (6.4%) regardless of meals 
or at other times of the day.

The occurrence of adverse effects 
depending on correct and incorrect me-
dication administration in relation to 
meals are presented in Table 2. However, 
the difference between the group who 
took the medication correctly, after meal 
(79), and incorrectly, before, during the 
meal or remaining (46) was not statisti-
cally significant (P = 0.407).

Out of 126 participants who use or 
have used metformin preparations, 91 
(72.22%) had previously used another 
form of metformin before the current 
therapy. Metformin monotherapy IR 
preparation was most commonly used as 
the initial therapy, taken by 52 patients 
(41.27%), while only 8 (6.35%) currently 
use it. The number of patients on other 

type of metformin monotherapy with 
extended release also decreased from 
11 (8.73%) to 3 (2.38%), while the use 
of metformin combination with DPP-4 
inhibitor significantly increased, from 
1 patient (0.79%) as initial therapy to 30 
patients (23.80%) currently. The median 
duration of the first therapy was 2 years 
(IQR 1-2 years), and of previous therapy 
3 years (IQR 1-8 years). A statistically 
significant difference (P =0.004) in ad-
verse effect frequency between the first 
and current therapy was demonstrated in 
Table 3.

Reasons for discontinuation of pre-
vious therapies were investigated. Four-
teen patients (15.4%) stopped therapy 
due to adverse effects, 73 (80.2%) due 
to improved glycemic control with the 
new preparation, and 4 (4.4%) changed 
therapy for other reasons, such as drug 
interactions or financial reasons.

Current metformin therapy was 
prescribed by an endocrinology and 

diabetology specialist for 112 patients 
(89.6%), and by a general practitioner 
for 13 patients (10.4%). There was no 
statistically significant difference in the 
frequency of adverse effects between pa-
tients prescribed therapy by a specialist 
and those prescribed by a general practi-
tioner (Table 4).

Diarrhea was the most common 
adverse effect in all three observed ca-
tegories, occurring in all patients who 
reported adverse effects on previous 
therapy and in 46.6% of those with ad-
verse effects on current therapy. Nausea 
was the second most common adverse 
effect, recorded in 57.14% of patients 
with adverse effects on previous therapy 
and 53.3% of those on current therapy. 
Metallic taste was reported by one pati-
ent with adverse effects on current the-
rapy, one on previous therapy, and four 
patients with adverse effects on the first 
therapy.

Table 5. presents the adverse effects 
of current metformin therapy depending 
on the preparation used In general, the 
use of metformin monotherapy-whether 
immediate-release or extended-relea-
se was associated with a significantly 
higher frequency of adverse effects com-
pared to combination preparations of 
metformin with SGLT2 or DPP-4 inhibi-
tors (P = 0.007).

Regarding patients' self-assessed 
knowledge about awareness of diabetes 
mellitus, treatment purpose, adverse 
effects, and therapy intake, participants 
rated their knowledge on a scale from 1 
(insufficient) to 5 (excellent). The results 
are shown in Table 6. 

Additionally, participants were di-
vided into two groups based on their ra-
tings of knowledge about therapy intake: 
those scoring 1 to 3 were classified as 
less informed, while those scoring 4 or 
5 were classified as better informed. The 
occurrence of adverse effects during the 
first therapy was approximately equal in 
both groups (around 25%), whereas du-
ring the current therapy adverse effects 
were less frequent in the better-informed 
group (11.47%) compared to the less in-
formed group (25%).

Table 4. 
Analysis of adverse effects during current therapy according to prescriber

Prescriber Current Therapy (N=125) Adverse Effects Presence, n/N (%) P*

Diabetologist 14/112 (12.5%) 0.518

Family Medicine Physician 1/13 (7.7%)

Prescriber First Therapy (N=119) Adverse Effects Presence, n/N (%) P*

Diabetologist 29/112 (25.9%) 0.518

Family Medicine Physician 3/13 (13%)

*P-value calculated using Fisher’s exact test

Table 3. 
Presence and absence of adverse effects during the first and current therapy

Presence of adverse effects First therapy (N=126) Current therapy (N=125) P†

Yes 32 15 0.004

†Chi-square test

Table 2. 
Presence of adverse effects depending on the mode of administration

Variables (N=125) Presence of Adverse Effects P*

Correct administration 8/79 (10.13%) 0.407

Incorrect administration 7/46 (15.22%)

*Fisher’s exact test
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Discussion

The results of this study showed that 
as many as 15.4% of patients disconti-
nued therapy due to side effects, placing 
our findings within the range reported in 
other relevant studies, although disconti-
nuation rates vary (19, 20). According to 
the study conducted in the United King-
dom, 35.9% of new metformin users and 
23.1% of continuous users discontinued 
therapy within 12 months, while the glo-
bal DISCOVER study found that 15.1% 
of patients who started metformin the-
rapy discontinued treatment when ini-
tiating second-line therapy (21, 22). A 
study conducted in Hong Kong reported 
that 22.3% of patients with severe renal 
insufficiency (eGFR <30) discontinued 
therapy within the first 6 months, highli-
ghting the need for an individualized 
approach (23).

The most common side effects in 
this study were diarrhea, nausea, vomi-
ting, and metallic taste, consistent with 
results from a systematic review and me-
ta-analysis encompassing 71 randomized 
controlled trials (24). A decrease in the 
frequency of side effects was observed 

following therapy modification-side 
effects occurred in 25.6% of patients 
upon initial prescription of metformin, 
compared to 12% during the current the-
rapy. Saluja M. et al. also demonstrated 
that most of the mentioned side effects 
appear in the initial phase of treatment. 
This is likely due to temporal adaptation 
to the active substance, dose adjustment, 
and the "finding" of the formulation best 
suited to the individual patient. This ali-
gns with diabetologists' observations and 
recommendations that metformin should 
not be dismissed as an option upon the 
occurrence of side effects, but that gra-
dual patient acclimatization or changing 
the preparation may achieve the desired 
outcome (25).

While Glucophage® was identifi-
ed in our study as the preparation with 
the highest incidence of side effects with 
statistical significance (p=0.010), the 
previously mentioned research showed 
the highest side effect occurrence with 
Siofor® therapy (19). Such results in-
dicate the need for study expansion. A 
systematic review and meta-analysis 
investigating the side effect profiles of 
various metformin formulations demon-

strated that side effects are significantly 
less frequent with extended-release (ER) 
preparations compared to immediate-re-
lease (IR) formulations (26). Similar fin-
dings were recorded in a large prospec-
tive study conducted in six Asian coun-
tries involving 3556 patients. This study 
showed that metformin XR was well to-
lerated, with gastrointestinal side effects 
occurring in only 3.3% of patients, and 
97.4% of patients completed 12 weeks 
of treatment without interruption due to 
side effects (27). Comparing this with 
data from our study, which also included 
subjects on extended-release metformin 
therapy (Glucophage® XR), the results 
appear consistent, as only the immedia-
te-release formulation (Glucophage® 
IR) demonstrated a significant side effect 
prevalence, while the XR form did not 
show such a trend. However, the sample 
size does not allow for definitive, stati-
stically significant conclusions regarding 
these differences. All these results con-
firm the initial hypothesis about diffe-
rences in side effect incidence between 
formulations regardless of dose.

We also observed a group of the 
most commonly used monotherapy met-
formin preparations and found a sta-
tistically significant difference in side 
effect incidence among these (p=0.007) 
compared to other comb-preparations 
including SGLT2 / DPP-4 inhibitors. On 
the other hand, some studies argue that 
these combinations often allow for lower 
metformin doses, reducing its gastroin-
testinal side effects, but warn of additi-
onal side effects arising from the other 
component drug (28, 29). This phenome-
non of higher side effect frequency with 
metformin monotherapy preparations 
compared to comb-preparations could 
be explained by the fact that treatment 
typically begins with monotherapy, 
when side effects are more common. In 
contrast, comb-preparations are usually 
introduced after patients have already 
adapted to metformin and potentially fo-
und the formulation that suits them best.

Analysis of data obtained from pati-
ent self-assessment regarding their edu-
cation on certain questions (awareness 
of diabetes mellitus, treatment purpose, 
adverse effects and therapy intake re-
garding meals) did not yield statistically 

Table 5. 
Analysis of adverse effects during current metformin therapy according to preparation

Therapy Type Adverse Effects Presence, n/N (%) P†

Siofor® 6/35 (17.14%) 0.270

Metformin+ SGLT2 /DPP-4 inhibitors 9/90 (10.0%)

Glucophage® 6/21 (28.57%) 0.010

Metformin+ SGLT2 /DPP-4 inhibitors 9/104 (8.65%)

Glucophage®, Siofor®, Gluformin ® 12/59 (20.34%) 0.007

Metformin+ SGLT2 /DPP-4 inhibitors 3/66 (4.55%)

†P-value calculated using χ² test

Table 6. 
 Self-assessment of awareness

Parameter Median ± SD

Awareness of diabetes mellitus 3.78 ± 0.97

Awareness of treatment purpose 3.42 ± 1.01

Awareness of adverse effects 3.48 ± 1.09

Awareness of the administration method 4.79 ± 0.48

Scale: 1-insufficient, 2-sufficient, 3-good, 4-very good, 5-excellent.

significant correlations with side effect 
occurrence. It should be noted that the 
question regarding informing about the 
drug administration regarding mealsitse-
lf is not amenable to adequate statistical 
analysis due to a pronounced imbalance 
between poorly and well-informed pa-
tients. There is a signal that side effect 
incidence in initial therapy remained 
unchanged, as well as during current 
therapy, in the poorly informed gro-
up (25%), while in the better-informed 
group it decreased from 25% to 11.47% 
during current therapy. Such a result 
suggests that better education enables a 
reduction in side effect frequency, consi-
stent with other studies on the topic (19, 
30-32).

Bakovic J., in his study, found a sta-
tistically significant association between 
improper metformin intake timing rela-
tive to meals (recommended after meals) 
and side effect occurrence, whereas our 
study did not confirm these results des-
pite some indications (10% vs. 15%) (19). 
This may be due to a substantially higher 
proportion of respondents adhering to 
proper drug use instructions (63.2% af-
ter meals), including those who took the 
drug in a slightly less correct manner 
(9.6% during meals). Such distribution 
could be attributed to the fact that all 
respondents were surveyed at the Diabe-
tes Center of KBC Split, where they are 
directly informed by endocrinologists, 
diabetologists, and nurse educators du-
ring regular check-ups.

Badi S. et al. also emphasize the im-
portance of adherence to instructions on 
taking metformin with food, especially 
when supported by education provided 
by clinical pharmacists (33). Unlike our 
findings, other studies with much larger 
samples found that only 34% of met-
formin users adhere to proper therapy 
administration rules, which is subopti-
mal. This can be explained by a range of 
barriers to achieving optimal treatment 
related to patients, physicians, and the 
treatment itself (including psycholo-
gical and physical difficulties such as 
swallowing large tablets, gastrointestinal 
disturbances, polypharmacy due to mul-
tiple comorbidities common in diabetes) 
(34, 35).

For the above reasons, since nearly 
all participants were patients of the Dia-
betes Center, the hypothesis regarding 
side effect incidence depending on the 
prescribing physician could not be con-
firmed or statistically analyzed (due to 
an inadequate ratio). Current metformin 
therapy was prescribed by an endocri-
nology and diabetology specialist for 
112 patients (89.6%), and for 13 patients 
(10.4%) it was prescribed by a family 
medicine specialist. This hypothesis sho-
uld be tested on a larger sample, inclu-
ding more patients regularly monitored 
by family medicine specialists. Regar-
ding other studies on this topic, although 
specific differences in metformin side 
effects prescribed by specialists versus 
general practitioners are not clearly de-
fined, there are significant differences 
in prescribing patterns between them. 
Specialists more frequently prescribe 
metformin and advanced therapies, whi-
le general practitioners more commonly 
prescribe monotherapy and do so less 
frequently in patients with complex dise-
ase profiles (36-38).

Although this study confirmed two 
out of five hypotheses, the obtained 
results can serve as a foundation for 
further research aimed at reducing com-
plications and improving individualized 
treatment approaches. Discontinuation 
of prescribed therapy due to side effects 
represents a serious challenge in achie-
ving optimal disease control and preven-
ting long-term complications. Although 
this challenge is a global issue, this stu-
dy contextualizes it within the Croati-
an regional setting. Data on side effect 
frequency can help improve therapeutic 
guidelines and educational programs for 
patients and reduce therapy discontinu-
ation.

The strength of the study lies in the 
representativeness of the sample, clearly 
defined patient population, use of a detai-
led and structured questionnaire, adequ-
ate statistical analysis, and ultimately, 
the clinical relevance and direct applica-
bility of the study in general practice.

Limitations of this study, in addition 
to the previously mentioned population 
sample from a single institution and une-
ven data distribution, include the inabi-

lity to prove causality, risk of response 
bias in the questionnaire (including in-
tentional provision of socially desirable 
answers), and lack of control for confo-
unding factors potentially affecting side 
effect occurrence, such as metformin 
dose, diet type, concomitant medicati-
ons, chronic disease severity, etc.

Conclusions

Different metformin formulations, 
regardless of dose, differ in the occu-
rrence of side effects. Monotherapy met-
formin preparations, whether IR or ER, 
show a higher frequency of side effects 
compared to comb-preparations of met-
formin and SGLT2 or DPP-4 inhibitors. 
Furthermore, there is no statistically si-
gnificant difference in the occurrence of 
side effects depending on the prescribing 
physician. Additionally, a statistically 
significantly higher frequency of side 
effects was not demonstrated among pa-
tients who were poorly informed about 
medication intake in relation to me-
als, nor was any statistically significant 
difference found in cases of improper 
therapy intake concerning meals.

Abbreviations:
DM - Diabetes mellitus 
IDF - International Diabetes Federation 
IR - Immediate Release 
ER - Extended Release 
T1DM - Type 1 diabetes mellitus 
T2DM - Type 2 diabetes mellitus 
SGLT2 - Sodium-glucose co-transporter type 2 in 
the proximal tubules 
ADA - American Diabetes Association 
OGTT - Oral glucose tolerance test 
FPG - Fasting plasma glucose 
WHO - World Health Organization 
HHS - Hyperglycemic hyperosmolar state 
DKA - Diabetic ketoacidosis 
BMI - Body mass index
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Sažetak

ANALIZA NUSPOJAVA METFORMINA U BOLESNIKA SA ŠEĆERNOM BOLEŠĆU TIPA 2

Bojana Jovović, Marieta Bujak, Mladen Krnić

Cilj: Utvrditi učestalost nuspojava kod različitih pripravaka metformina te ispitati njihovu povezanost s načinom uzimanja 
lijeka, propisivačem terapije i educiranošću bolesnika.

Ispitanici i metode: U istraživanju je sudjelovalo 126 bolesnika sa šećernom bolešću tipa 2, putem posebno strukturiranog 
upitnika. Anketiranje je provedeno u ambulanti Regionalnog centra za endokrinologiju, dijabetologiju i poremećaje metabolizma 
KBC-a Split.

Rezultati: Nuspojave su uzrok promjene terapije kod 15,4% bolesnika. Zabilježen je statistički značajan pad nuspojava u us-
poredbi prve i trenutne terapije (p=0,004). Monoterapija pripravcima metformina, bili IR (engl. Immediate Release) ili ER (engl. 
Extended Release), znajačno češće izaziva nuspojave u odnosu na kombinirane pripravke metformina i drugih ljekova (SGLT2, 
DPP-4 inhibitora) (p=0,007). Ovisno o obroku, lijek pravilno uzima 63,2% bolesnika, a neispravno 27,2%. Nuspojave su se pojavi-
le u 10,13 % bolesnika koji su lijek uzimali pravilno, i u 15,22 % onih koji su ga uzimali nepravilno. Specijalisti su propisali terapiju 
za 89,6%, a liječnici obiteljske medicine za 10,4% bolesnika. Što se tiče informiranosti o načinu uzimanja terapije s obzirom na jelo, 
kod lošije informiranih, nuspojave su iznosile 25%, dok su među bolje informiranima iste pale s 25,4% na 11,47%.

Zaključak: Pripravci metformina se razlikuju u učestalosti nuspojava, gdje monoterapija metformisnkim pripravcima, bili IR 
ili ER, češće izaziva nuspojave od kombiniranih pripravaka istog lijeka. Nije dokazana statistička značajnost u pojavnosti nuspo-
java ovisno o propisivaču terapije. Ne postoji statistički značajna učestalost nuspojava kod pacijenata lošije informiranih o načinu 
uzimanja lijeka ovisno o jelu, kao ni statistička značajnost pojavnosti nuspojava kod neadekvatnog uzimanja terapije s obzirom na 
jelo.

Ključne riječi: DIJABETES MELLITUS TIP 2, EDUCIRANOST PACIJENTA, METFORMIN, NUSPOJAVE

Primljeno/Received: 25. 4. 2025. 
Prihvaćeno/Accepted: 16. 5. 2025.


