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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Hyperglycemia brought on by insulin resistance
and decreased insulin secretion is a hallmark of type II diabetes
mellitus (T2DM), a common metabolic disease. By increasing
the excretion of glucose in the urine, dapagliflozin, an inhibitor
of the sodium-—glucose cotransporter-2 (SGLT2), lowers
blood glucose levels and may have other systemic effects.
Aim: The purpose of this study was to assess how dapaglifiozin
affected glycemic control, thyroid function, and serum vitamin
Ds levels while looking into potential age and gender effects.
Methods: Thirty T2DM patients who had previously received
metformin treatment (18 men and 12 women, ages 31 to 70) were
enlisted. Inadditionto metformin, each participantreceived 10 mg
of dapaglifiozin daily for eight weeks. Using chemiluminescent
and ELISA assays, serum levels of HbAic, triiodothyronine
(Ts), thyroxine (T4), thyroid-stimulating hormone (TSH), and
vitamin Ds were assessed both before and after treatment.
Results: Although, changes in T+, TSH, and vitamin Ds
were not statistically significant, dapagliflozin significantly
decreased HbAic and Ts levels. While HbAic showed a near-
borderline difference between sexes (p =~ 0.10) and vitamin
Ds; showed a mild age-related trend (p = 0.07), neither
gender nor age significantly affected any of the parameters.
Conclusion: Dapaglifiozin's main effect appears to be on
peripheral metabolic regulation rather than endocrine hormone
synthesis, as evidenced by the fact that it successfully improved
glycemic control without substantially changing thyroid or
vitamin Ds levels. Dapagliflozin's stable therapeutic profile
is highlighted by the consistent biochemical responses across
age and gender, which calls for additional research with bigger
sample sizes and longer follow-up periods.

Key words. Dapaglifiozin, diabetes mellitus, metformin,
thyroid hormones, thyroid stimulating hormones.

Introduction.

Elevation of blood sugar is a deleterious abnormality that
could happen in the body. If the situation persists, this will lead
to a state of metabolic disorder called diabetes mellitus (DM).
According to the sources of such abnormality, which could be a
decreased insulin activity and/or insulin secretion, this disease
is subdivided into two types [1]. Type I, which is insulin-
dependent and treated through insulin replacement therapy,
while type II DM is treated with oral hypoglycemics, as this
type mostly occurs due to the malfunction of pancreatic beta
cells and resistance to insulin in peripheral tissues [2].

Type I DM is one of the most common and widely spread
metabolic disorders in the world, affecting approximately 415
million adults, which accounts for 9.1% of the population
[3-4]. DM in general and special type II has many serious
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complications, such as nephropathy, retinopathy, and
cardiovascular complications. Some of these complications
could lead to organ damage, impairments in functions, and
even death [5-6]. Thus, suitable treatment, controlling patients'
status, and supportive efforts to prevent its complications are the
primary responsibilities of many researchers and medical teams
worldwide.

One of the oral hypoglycemic medications that has recently
been used in the treatment of Type II DM is sodium-glucose
cotransporters 2 inhibitors (SGLT2). Dapagliflozin is a famous
agent from this group, which studies showed that it has a very
interesting way in the reduction of glucose level in the blood
via inhibition of the reabsorption of filtered glucose in the
kidney and thus will enhance glucose excretion [7]. Besides the
glycemic control, a recent study revealed that dapagliflozin and
other agents from the same group could also have an additional
beneficial outcome on the cardiovascular and renal system via
reduction of the rate of mortality, although the exact mechanism
is still unclear [8]. Moreover, another study demonstrates that
dapagliflozin and other agents could also have a protective
effect on the central nervous system via reducing the rate of
cognitive impairment and improving the cerebral microvascular
function in diabetic and Alzheimer's patients [9]. All of these
and more give a suggestion that dapagliflozin and related agents
could have a protective role for different organs, glands, and
systems in diabetic and non-diabetic patients, but these need
more digging to find out where and how with reasonable
explanations.

The thyroid gland is similar to other glands and organs in
the body, and its function could deteriorate if any elevation
or reduction happens to its hormones [10]. First of all, this
study aimed to check HbAlc in human serum to confirm the
hypoglycemic role of dapagliflozin. The second target was to
find out if dapaglifiozin could have any modifying effect on
thyroid function test {triiodothyronine (T3), thyroxine (T4),
and thyroid-stimulating hormone (TSH)} when used in type II
DM patients through checking the level of these hormones and
enzymes before taking dapagliflozin therapy and after taking it
for 3 months. On the other hand, we have vit D, which contributes
to determining the state of bone health; therefore, lowering
the serum level 1,25-dihydroxyvitamin D [1,25(0OH)2D] and
increasing levels of PTH could have a bad impact on the bone
status [11-12]. As a consequence, vitamin D level was also
checked before and after treatment to find out if dapagliflozin
could modulate its level or if there is no connection at all.

Materials and Methods.

Patients: Thirty diabetic patients taking metformin as a
monotherapy were recruited in this study (18 male and 12
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female) in the age range of 31-70 years. Diagnosis of diabetes
was made by one specialist physician. All patients gave written
informed consent to participate in this study. Patients with the
following criteria were excluded from the study (patients with
drug abuse, patients with diseases other than diabetes, patients
with diabetes who used multiple therapies, and other exclusion
criteria, including pregnant and lactating women).

Study protocol: This is a prospective observational study
conducted in Mosul City from October 2024 to April 2025. The
patients initially were on metformin monotherapy 1000mg/day
(Glucophage, MERCK®, Germany) for several months, then all
patients received Dapagliflozin 10mg/day (Divinus, Hikma®
Jordan) as an add-on therapy, and the combination was used
together for 8 weeks.

Sampling: Five milliliters of venous blood were withdrawn
from the patients initially before adding dapaglifiozin after
overnight fasting. The blood sample was divided into two parts;
one was used for HbA1C measurement, and the other was
allowed to clot in a plain tube at room temperature, and then the
serum was separated by centrifugation at 3000 rpm for 10 min
and kept frozen for bending analysis. This serum was used for
the determination of HbAlc, T3, T4, TSH, and D3 levels. At
the end of the study (after 8 weeks), another blood samples were
taken from the patients (collected and processed in the same
way), and the assessment of the same parameters (HbAlc, T3,
T4, TSH, and D3) was done.

Analytical methods.

T3, T4, TSH and Vitamin D measurement:

The CL-series T3, T4, TSH, and Vitamin D assay is a
Chemiluminescent immunoassay (CLIA) for the quantitative
determination of T3, T4, TSH, and Vitamin D in human
serum or plasma. The kit is supplied by Mindray Bio-Medical
Electronics Co., Ltd, catalog No. 105-004210-00, 105-004211-
00, 105-004212-00, and VD-T112, respectively.

HbA1c measurement:

HbAlc ELISA Kit supplied by Antibodies-online is a
competitive inhibition enzyme immunoassay technique for the
in vitro quantitative measurement of HbAlc in human serum,
plasma, and erythrocyte lysates.

Statistical analysis: GraphPad Prism version 8 (GraphPad
Software, San Diego, CA, USA) was used to analyze the
data. The mean+SD was used to express the results. Data
normality was evaluated using the Shapiro-Wilk test. Pre- and
post-treatment values were compared using paired t-tests (or
Wilcoxon signed-rank tests for non-parametric data). One-way
ANOVA and independent t-tests were used to assess the effects
of age group and gender, respectively. 0.05 < p < 0.10 was
interpreted as a trend toward significance, and a p < 0.05 was
deemed statistically significant.

Results.

Effect of Dapaglifiozin on HbAlc level: To confirm the
hypoglycemic effect of Dapaglifiozin, we add it as additional
therapy in a dose of 10mg/day. As expected, Dapaglifiozin
caused a significant reduction in HbAlc (Pre=8.267+0.2149,
compared to the Post=6.550+1.717) as shown in Figure 1.
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Table 1. Effect of Dapaglifiozin on TSH, T3 and T4 levels.

Parameters Before After P-value
TSH 2.67+0.60 2.56+0.35 0.7580
T3* 1.44+0.024 1.27+0.070 0.0223*
T4 96.03+9.46 95.60+4.94 0.9304
X
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Figure 1. Representative graph showing the effects of Dapagliflozin
on HbAIC. There is a significant reduction in HbAIC level. Data were
pooled from 30 participants (n=30) and presented as meant=SEM
Statistical significance was determined by paired t-test, ****p<0.0001
is a significant value.

Effect of Dapaglifiozin (as an additional therapy) on TSH,
T3, and T4 levels: To test the effect of Dapaglifiozin on liver
function test, we added it as additional therapy in a dose of
10mg/day. The results showed that there is no significant
effect on both TSH and T4 levels, while the T3 level reduced
significantly, as shown in Table 1 and Figure 2.

Effect of Dapaglifiozin (as an additional therapy) on
vitamin D3 level: To test the effect of Dapagliflozin on Vitamin
D3, we add it as additional therapy in a dose of 10mg/day. The
results showed that there is no significant reduction in the serum
level of vitamin D3, as shown in Figure 3.

The effect of Gender and age group on Vitamin D3, thyroid
function tests, and HbA1C: The complete characteristics of
the parameters under investigation are shown in Table 2, which
used an independent t-test (male vs female) to see the Gender
effect and used One-way ANOVA (4 groups: 30—45, 46—60, 61—
75, 7690 years) to see the Age effect. Parameter change was
calculated as (Post — Pre) for each variable, and the significant
value was> 0.05.

Discussion.

The current study examined how dapagliflozin affected vitamin
Ds, HbAic levels, and thyroid function. The findings showed
that while dapagliflozin had negligible effects on thyroxine
(Ts) and thyroid-stimulating hormone (TSH), it significantly
reduced serum triiodothyronine (T3) and HbA.c. Additionally,
after taking dapagliflozin, there was a non-significant decrease
in serum vitamin Ds.

This decrease in HbAic is consistent with other research
showing that dapaglifiozin  inhibits  sodium—glucose



Table 2. The effect of Gender and Age group on the parameters under investigation.

Parameter Test Used p-value (Gender) Significant? Ig:jll:[l)e) (Age Significant?
D3 (ng/mL) t-test/ ANOVA 0.396 No 0.072 No (trend)
T4 (nmol/L) t-test/ ANOVA 0.795 No 0.409 No
T3 (nmol/L) t-test/ ANOVA 0.884 No 0.318 No
TSH (uIU/mL) t-test/ ANOVA 0.427 No 0.864 No
HbA1C (%) t-test/ ANOVA 0.102 No (borderline) 0.777 No
X TSH T3 T4
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Figure 2. Representative graph showing the effects of Dapaglifiozin on TSH, T3, and T4. There is a significant reduction in T3 level, and there are
no changes in serum levels of both T4 and TSH. Data were pooled from 30 participants (n=30) and presented as mean+SEM Statistical significance
was determined by paired t-test, ns (non-significant) p value >0.05, while * p<0.01 is a significant value.
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Figure 3. Representative graph showing the effects of Dapagliflozin on Vitamin D3. There are no significant changes in the vitamin D3 level.

Data were pooled from 30 participants (n=30) and presented as mean+SEM Statistical significance was determined by an paired t-test, ns (non-
significant) p value >0.05.
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cotransporter-2 (SGLT2) in the proximal renal tubules, thereby
lowering plasma glucose and glycated hemoglobin [13,14].
Regardless of insulin secretion or sensitivity, dapaglifiozin
enhances glycemic control by encouraging urine glucose
excretion [15]. Depending on baseline glycemia, renal function,
and treatment duration, reported decreases in HbAic usually fall
between 0.5% and 1.0% [13]. The study's substantial reduction
in HbA.c thus validates dapaglifiozin's ability to lower blood
sugar and supports its therapeutic role in enhancing metabolic
control in diabetic patients.

Dapagliflozin significantly decreased serum Ts without
changing T+ or TSH, according to our findings. This implies
a selective impact on the metabolism of peripheral thyroid
hormones as opposed to the regulation of the pituitary-thyroid
axis. The decrease in Ts might be due to modifications in
peripheral deiodinase activity rather than a direct suppression
of thyroid hormone synthesis, as T+ and TSH stayed constant.
There is little information on the connection between thyroid
hormones and SGLT2 inhibition. According to some studies,
SGLT?2 inhibitors may indirectly regulate thyroid homeostasis
by enhancing systemic metabolism and oxidative stress [16,17].
Although there is conflicting and inconclusive evidence, a brief
clinical observation indicated changes in thyroid hormone
profiles following dapagliflozin therapy [18].

This decrease in Ts may be the result of improved glycemic
and metabolic status, which lowers the conversion of T4 — Ts.
It is well known that insulin resistance and hyperglycemia can
increase type 1 deiodinase activity, which in turn promotes the
formation of Ts. Consequently, Ts synthesis may be decreased
by glucose normalization after dapagliflozin treatment [19].
Mild calorie loss through glycosuria, which simulates a fasting-
like state and physiologically reduces Ts through decreased
deiodinase activity, may be another explanation [20]. Crucially,
unaltered TSH and T4 show that dapagliflozin does not directly
affect thyroid or pituitary gland function, which is in line with
previous experimental results [17].

Moreover, Divergent physiological processes could be the
cause of the observed decrease in circulating T3 in the absence
of notable changes in TSH and T4. On the one hand, this
pattern, which is marked by decreased peripheral T4-to-T3
conversion and a brief decrease in energy expenditure, may be
an adaptive reaction to a fasting-like or calorie-restricted state,
possibly conferring metabolic efficiency. However, low T3
syndrome, a non-thyroidal illness that has been linked to poor
metabolic outcomes, also exhibits a similar hormonal profile.
It is still unclear whether the T3 decrease seen in this study is
pathological or beneficial in the absence of functional or clinical
endpoints. These results should therefore be interpreted with
caution, and more research involving metabolic and clinical
outcomes is necessary to elucidate their significance [21,22].

Following dapaglifiozin treatment, there was a non-significant
decrease in serum vitamin Ds (25-hydroxyvitamin D). This
finding partially supports previous research showing that
SGLT?2 inhibitors may change the homeostasis of phosphate and
parathyroid hormone (PTH) without appreciably altering the
amount of 25(OH)D in the blood [23,24]. Dapagliflozin raises
serum phosphate by increasing renal phosphate reabsorption,
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which in turn triggers the release of PTH and fibroblast growth
factor-23 (FGF23). By decreasing renal 1-o-hydroxylase
activity, these hormonal changes may have a secondary effect
on vitamin D metabolism, resulting in slight drops in active
1,25(0OH)2D levels [23].

In line with the Islek et al. (2024) short-term biomarker
study, our analysis revealed a declining trend in vitamin Ds,
but the change did not reach statistical significance. Therefore,
dapaglifiozin seems to have little clinical effect on vitamin
Ds concentration during the studied period, even though it
may have a slight effect on mineral regulatory hormones
[24]. Besides that, previous study conducted using different
medication showed that serum 25-hydroxyvitamin D levels
changed after six weeks of carbamazepine or oxcarbazepine
treatment. Given the 2-3-week half-life of 25-hydroxyvitamin
D and the enzyme-inducing characteristics of these antiepileptic
medications, this relatively short duration is adequate to identify
changes in vitamin D status. These results support the need for
early monitoring after treatment initiation by showing that even
brief exposure can affect vitamin D metabolism [25].

Thus, rather than directly affecting thyroid gland function
or vitamin D synthesis, these results imply that dapaglifiozin
mainly influences metabolic and peripheral hormonal conversion
processes. An adaptive metabolic response associated with
better glycemic control and mild energy loss from glucosuria
may be the cause of the observed drop in Ts.

To determine whether dapagliflozin has clinically significant
effects on thyroid hormone metabolism and vitamin D status,
as well as to clarify the underlying mechanisms linking glucose
regulation, deiodinase activity, and mineral homeostasis, more
research with larger cohorts and longer treatment durations is
necessary.

Regarding the effect of gender and age group on HbAIC,
although the change in HbAI1C approached borderline
significance (p = 0.10), the analysis of gender and age group
effects on the biochemical parameters in the current study did
not reveal any statistically significant differences between
males and females for any of the measured variables. This
finding is consistent with other research showing that there
aren't many gender-related variations in glycemic response
after taking sodium-glucose cotransporter-2 (SGLT?2) inhibitors
like dapaglifiozin [26,27]. The hormonal environment,
insulin sensitivity, and fat distribution may vary between
males and females, but these variables don't seem to have a
significant impact on the glycemic response to dapagliflozin28.
However, the study's nearly significant change in HbAlc
may indicate minor physiological differences, perhaps as a
result of sex-specific differences in body composition or drug
pharmacokinetics [29].

Regarding the thyroid function test, there were no discernible
gender-dependent differences in thyroid function metrics (TSH,
T3, and T4). This aligns with data indicating that dapaglifiozin
primarily affects metabolism by inhibiting renal glucose
reabsorption instead of directly modifying thyroid hormones
[30]. Additionally, the hypothalamic-pituitary-thyroid axis
feedback mechanisms tightly regulate thyroid hormone
homeostasis, potentially mitigating the small metabolic effects
of SGLT?2 inhibition [31].



About the effect of age and while the change in serum
vitamin D3 showed a trend toward significance (p ~ 0.07),
the results showed that none of the biochemical parameters
were significantly impacted by age group. Given that older
people typically have decreased cutaneous synthesis, altered
renal hydroxylation, and variations in drug metabolism, this
pattern may represent age-related physiological variation in
vitamin D metabolism [32,33]. Additionally, prior studies
have demonstrated that age has a greater impact on vitamin D
levels when metabolic disorders or medication are present [34].
Therefore, the data may suggest an age-related susceptibility to
changes in vitamin D metabolism during dapagliflozin therapy,
even though the trend did not reach statistical significance.

Overall, it appears that dapagliflozin has generally consistent
biochemical effects on adult patients, as evidenced by the lack
of significant differences across gender and age groups. The
sample size was small overall (N = 30), despite exploratory
subgroup analyses by age and sex. Additional stratification,
such as grouping people into different age groups, led to
significantly lower statistical power, which limited these
analyses' dependability and interpretability. Therefore, it is
not appropriate to interpret the lack of statistically significant
differences in subgroup comparisons as proof of equivalency
or the absence of an effect. Larger, sufficiently powered studies
are needed to reach firm conclusions, and these analyses should
be viewed as hypothesis-generating. Accordingly, the near-
significant trends for vitamin D3 (age) and HbA1C (gender) that
have been found call for more investigation with bigger sample
sizes because inaddition to what mentioned earlier, they might
be biological variability rather than chance variation.

Conclusion.

This study assessed the effects of dapagliflozin on vitamin Ds
levels, thyroid function, and glycemic control while looking
into potential age and gender-related variations. Without
influencing the levels of thyroxine (Ts), thyroid-stimulating
hormone (TSH), or vitamin Ds, dapagliflozin markedly
decreased HbAic and serum triiodothyronine (T3). These results
imply that rather than directly affecting thyroid or vitamin D
synthesis, dapaglifiozin mainly affects peripheral metabolic
processes like glucose regulation and Ta-to-Ts conversion. The
modest, non-significant drop in vitamin Ds could be the result of
minor changes in the balance of minerals and hormones. While
HbA\c showed a near-borderline difference between sexes and
vitamin Ds; showed a mild age-related trend, no significant
gender- or age-related differences were found. Dapagliflozin's
role in enhancing glycemic control was supported by its overall
consistent metabolic effects across demographic groups.
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