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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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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-
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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 and objectives: There is a rising interest
in studying the possible therapeutic value of fat-soluble
micronutrients like vitamin K2 for preventing or controlling
type 2 diabetes mellitus. The present study was designed to
evaluate levels of vitamin K2 in patients with type 2 diabetes
mellitus.

Patients and Methods: The study enrolled 60 patients
with type 2 diabetes mellitus and 30 individuals as a control
group. Blood samples were collected from each participant for
estimation of vitamin K2 by (ELISA), HbAlc by (Cobas), lipid
profile by (colourimetric methods) and calculated BMI.

Results: The mean + Standard Deviation (SD) of vitamin K2
levels for the type 2 diabetes group were (185.13+£30.08) pg /ml,
with a highly significant decrease (p < 0.001) when compared
with the control group (303.91+ 58.60) pg /ml. The HbAlc,
cholesterol, TG, and LDL-C level for the type 2 diabetes group
highly significant increase (p < 0.001) when compared with
the control while HDL-C decreased when compared with the
control group.

Conclusion: The current study concluded that: Vitamin K2
levels showed a highly significant decrease in patients with
uncontrolled type 2 diabetes mellitus when compared with those
in the control group. Vitamin K2 levels play an important role
in improving glycated haemoglobin and lipid profiles in patients
with type 2 diabetes mellitus.

Key words. vitamin K, diabetes mellitus, lipid profile, HbAlc.

Introduction.

Diabetes mellitus (DM) is a long-term metabolic disorder
marked by high blood sugar levels. It can be caused by a lack of
insulin or resistance to insulin's effects on the body's tissues, or
both [1]. Diabetes is becoming more common in every region
of the world. The Global Diabetes League projects that 536.6
million individuals had diabetes (analyzed or undiscovered) in
2021, rising 46% to 783.2 million by 2045 [2]. Type 1 diabetes
mellitus (insulin-dependent), Type 2 diabetes mellitus (insulin-
independent), and pregnancy-related diabetes are the three types
of diabetes that are diagnosed the most frequently [3].

Diabetes Mellitus Type 1 (T1DM) is an autoimmune disorder
that is caused by beta-cell death in the pancreatic islets. The
beginning of type 1 diabetes is most common throughout
adolescence, namely during the puberty years, but it can happen
at any age. In children, it occurs at a rate that is similar across
the sexes, but by early adulthood, men are at a higher risk than
women of developing the illness. TIDM is one of the most
common autoimmune disorders in children and young adults,
accounting for 5-10% of all cases of diabetes [4].

Type 2 diabetes mellitus (T2DM) is a common metabolic
disease marked by high blood sugar. It is caused by either
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relative impairment of insulin secretion by pancreatic beta-cells
or insulin resistance of the insulin-sensitive tissues.

Type 2 diabetes mellitus accounts for about 90% of diagnosed
cases and affects the largest number of adults between the
ages of 40 and 59 [5]. One person dies from diabetes-related
complications every eight seconds on average throughout the
world, indicating that the prevalence of type 2 diabetes (T2D) has
reached epidemic proportions around the world. Some people
are more likely to develop DMT?2 than others, and this risk is
influenced by genetics. However, prior studies have revealed
that environmental variables including being overweight, not
exercising enough, having high fat, poor fibre diet, smoking,
and having a low birth weight, might also be crucial components
contributing to the development of DMT2. A wide range of
symptoms is characterized by the incessant need to urinate,
a feeling of persistent thirst, continuous starvation, a lack of
energy, and a gradual or rapid change in body weight [6].

Inadequate treatment and management of type 2 diabetes have
directly led to persistent morbidities such as cardiovascular
disease (CVD), renal disease, blindness, and amputations of
the lower limbs, as well as deaths. According to estimates,
T2D contributed significantly to roughly 32% of all CVD, 56%
of new end-stage renal diseases, and 1.6 million fatalities in
2016 [7]. To reduce the risk of problems associated with type
2 diabetes, careful monitoring of blood glucose levels, food,
medication usage, nutritional status, and physical activity is
required [7].

In recent years, several studies have highlighted the positive
effect that supplementing with vitamin K2 can have on
enhancing insulin sensitivity and glucose tolerance, decreasing
insulin resistance, and lowering the risk of developing type 2
diabetes. Vitamin K2 enhanced insulin sensitivity by involving
the vitamin K-dependent protein osteocalcin, exhibiting anti-
inflammatory properties, and having effects that lowered lipid
levels [8]. This study aims to evaluate levels of vitamin K2 in
patients with type 2 diabetes mellitus.

Materials and Methods.

Study Design: This study is a case-control study conducted
in Diyala governorate at Baqubah Teaching Hospital and Balad
Ruz General Hospital from the first of January to the end of
February 2023, the study included 60 patients with type 2
diabetes mellitus (30 males and 30 females). On the other
hand, 30 people as a control group of both sexes (15 males and
15 females) were taken. The ages of the two groups ranged
between (30-65) years. All the following tests were conducted
on all members of both groups to determine the level of vitamin
K2, glycated haemoglobin (HbAlc), lipid profile, and BMIL.
Through a direct interview with them, all participants provided
their informed consent to take part in the study, data collection,
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and analysis for research motives. The information about the
patient group and control group in this study was retrieved from
the patients themselves, according to a prepared questionnaire
(including their demographic characteristics, age, weight,
length, etc.).

Inclusion Criteria: The study included people who met the
following criteria:

1. Diabetic patients (T2DM) as patient’s groups.

2. Healthy non-diabetic subjects as a control group.

3. Male or female aged between 30-65 years.

Exclusion Criteria: Individuals who met one of the following
criteria were excluded from participating in the study:

1. Patients on vitamin K2 supplements therapy.

2. Patients on anticoagulant drug therapy.

3. Use glucocorticoid or orally administered antibiotics for
long-term periods.

4. Patients on lipid-lowering drug therapy.

Sample Collection and Preparation: All participants'
samples were collected by using a disposable syringe to extract
approximately five millilitres of blood from the antecubital
vein. The obtained blood was divided into two portions; the first
portion, 3 ml, was put in a separation gel tube, which facilitates
serum separation by centrifugation at 3000 rpm for 10-15
minutes. The clear serum was pipetted into clear, dry Eppendorf
tubes and stored at -20 °C for the subsequent measurement
of vitamin K2 (ELISA, Sunlong/China) and lipid profile (Kit
supplied by Linear/ Spain). The second part, consisting of
2 mL of blood, was put in a blood collection tube containing
ethylene diamine tetra-acetic acid (EDTA) as an anticoagulant
for immediate measurement of glycated haemoglobin (HbAlc)
using the kit supplied by Roche (Germany). For analysis of
measured parameters, Cobas C 111 analyzer (Roche, Germany)
and spectrophotometer (Cecil/England) were used.

Statistical Analysis: The data were analyzed using Statistical
Package for Social Sciences (SPSS) version 25.0, Microsoft
Office 2019, and GraphPad Prism version 9.0. Statistical data,
including the mean and standard deviation, were measured to
describe the variables. The groups were compared by applying
an independent sample t-test (unpaired t-test between two
groups), chi-square (for non-continuous data or percentage),
and a Mann-Whitney test (to evaluate the difference between the
patient group and the control group). The degree of association
between continuous variables was calculated by the Pearson
correlation coefficient (r), and the results were considered
statistically significant when the p-value was less than 0.05.

Results.

The control group included 15 females and 15 males, totalling
30 participants. This accounts for 33.3% of the total sample,
while in the T2DM group, there were 30 females and 30 males,
totalling 60 participants. This accounts for 66.7% of the total
sample. Overall, there were an equal number of females (45)
and males (45) in the present study, making a total of 90
participants. There was no difference in sex between the two
groups (p=1.00). Additionally, the other descriptive statistics
and statistical analysis results for the demographic parameters
measured in this study with their p-values for both the control
and type 2 diabetic patient groups (Table ).
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These results show that there is no statistically significant
difference (p<0.05) in the age, weight, and height of type 2
diabetic patients when compared to those of the control group.
In the present study, the T2DM group had a mean vitamin K2
level of 185.13 pg/mL (SD = 30.08), while the control group
had a mean vitamin K2 level of 303.91 pg/mL (SD = 58.60).

The results of the present study show a highly significant
increase (p < 0.001) in total cholesterol, TG level, LDL-C,
and VLDL-C in T2DM as compared with the control group.
Whereas there was a highly significant decrease (p < 0.001) in
HDL-C in the sera of T2D patients when compared to those of
the control group. These results indicate that lipid abnormalities
are common in T2D patients in the studied population (Figurel).

A correlational analysis was conducted to explore the
relationships between Vitamin K2 and different variables within
the T2DM group. However, the strength and significance of the
correlations vary across the parameters, indicating complex
relationships between these variables in Type 2 DM. Table 2
below provides information on the correlation coefficient (r) and
the p-value associated with each correlation. This study showed
a weak positive correlation (r = 0.07) between vitamin K2 and
age, but it was not statistically significant (p = 0.594). Also, it
showed a positive correlation (r = 0.29) between vitamin K2
and BMI, which is statistically significant (p < 0.05). However,
there are no previous studies to compare these correlations,
so further research is needed to interpret these correlations in
patients with T2DM.

Table 1. Clinical Characteristics of the Study Subjects by Group.

Parameters Subjects Mean + SD p-value
ARG o wanen 04
WD o e 8
M) o smas
BMIKEM) o asers

Table 2. Pearson Correlation Results between Vit K2 with Age, BMI,
HbAlc and Lipid Profile in the T2DM Group.

Combination (n"=60) rr p-value
Vitamin K2 and Age 0.07 0.594
Vitamin K2 and BMI 0.29 0.022
Vitamin K2 and HbAlc -0.25 0.057
Vitamin K2 and Chol -0.39 0.002
Vitamin K2 and TG -0.31 0.016
Vitamin K2 and HDL C 0.17 0.197
Vitamin K2 and LDL C -0.39 0.002
Vitamin K2 and VLDL C -0.31 0.016

“r: correlation coefficient “n: number

Discussion.

These results show that there is no statistically significant
difference (p = 0.524) in the BMI of type 2 diabetic patients
when compared to those of the control group. These results
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Figure 1. Evaluation of measured parameters in patients with type 2 diabetes mellitus. Data Expressed as mean=SD.

indicate that BMI may not be a distinguishing factor between
individuals with type 2 diabetes and those without it, and these
results agree with Malone et al. [9]. They found in his study that
obesity is not the cause of T2DM and that the insulin resistance
of T2DM occurs primarily in the muscles of lean individuals
predisposed to diabetes before they become obese.

However, the results of the present study disagree with Yaturu
etal. [10], who found that elevated BMI and waist circumference
(WC) were significantly associated with T2DM because most
obese individuals have elevated plasma levels of free fatty acids
(FFA), which are known to cause peripheral (muscle) insulin
resistance. This disagreement may be due to the small sample
size of the control group.

Vitamin K2 (menaquinone, MK) is an essential lipid-soluble
vitamin that performs crucial functions in blood coagulation
and bone health. It has been gaining attention for its potential
role in the prevention of cardiovascular disease, type 2 diabetes,
and various health outcomes [11].

These findings indicate that patients with type 2 diabetes
in the studied population had highly significant (p < 0.001)
lower vitamin K2 levels compared to the control group. This
implies that the levels of vitamin K2 have a connection with
the glycaemic state in type 2 diabetes, and these results agree
with Mittal et al. [12] and Helmy et al. [13]. Who found in
their studies that serum vitamin K2 levels in T2D patients were
significantly reduced when compared to those of the control
group, especially when hyperglycemia is uncontrolled.

Although the cause of vitamin K2 deficiency in patients with
T2D compared to the control group is unclear, this may be
due to those patients mainly receiving multiple drugs that may
alter their intestinal normal flora, which has an important role
in vitamin K2 production. In addition, some of those patients
have a strict low-fat diet, which reduces vitamin K2 absorption
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because it is a fat-soluble vitamin. Also, some of those patients
who reduced their animal diets developed a vitamin K2 deficiency
because animal meals are the main source of vitamin K2.

The retrospective studies on the association between diabetes
and vitamin K2 levels are limited, and there is a scarcity of
studies directly comparing these findings. While the specific
relationship and effect between vitamin K2 levels and T2DM
remain unclear, many prospective interventional studies have
suggested that vitamin K2 supplementation has shown vitamin
K's beneficial effect in enhancing insulin sensitivity and glucose
tolerance, avoiding insulin resistance, and lowering the risk of
developing type 2 diabetes (T2D). This is explained by vitamin
K2's effect on osteocalcin (OC) and adiponectin levels and their
relationship with glycemic control and insulin sensitivity, in
addition to its anti-inflammatory and lipid-lowering effects [14].

These results indicate that lipid abnormalities are common
in T2D patients in the studied population. These results are in
good agreement with Thapa et al. [15], Feingold et al. [16] and
Athyros etal. [17], who found in their studies that hyperlipidemia
is the commonest complication of T2DM and predisposes them
to premature atherosclerosis and macrovascular complications
and that most lipid abnormalities in T2D are elevated serum
total cholesterol, triglycerides, LDL-C, and low serum HDL-C.

Insulin resistance in T2DM leads to increased peripheral
lipolysis and the release of FAs for energy purposes, and
excesses of these FAs are accumulated in the liver and then
converted to TGs. Also, increased hepatic VLDL production
occurs due to increased substrate availability via FFAs,
decreased apolipoprotein B100 degradation, and increased
lipogenesis [18].

The higher level of small, dense LDL cholesterol (sdLDL-C)
particles is the most frequent type of dyslipidemia linked with
insulin resistance. These particles are more susceptible to arterial



entrance and retention, oxidation, have a lower affinity for the
LDL receptor and are more likely to cause atherosclerosis [19].

Managing lipid levels is an important aspect of diabetes care
to reduce the risk of cardiovascular complications. This may
involve lifestyle modifications, such as adopting a healthy
diet, engaging in regular physical activity, weight reduction,
and other factors that affect lipids, as well as micronutrient
supplementation and medication interventions, if necessary, to
optimize lipid profiles [20-24].

The present study showed a negative correlation (r = -0.25)
between vitamin K2 and HbAlc, but it is not statistically
significant (p<0.057) and these results agree with Mittal et
al. [12], Hussein et al. [23]. Those who reported an inverse
association between vitamin K2 and glycated haemoglobin
(HbAlc), and this finding implies that the levels of vitamin K2
have a connection with the glycemic state in type 2 diabetes.

Conclusion.

The current study concluded that vitamin K2 levels showed
a highly significant decrease in patients with T2DM when
compared with those in the control group. This finding supports
his potential role in the pathophysiology of T2DM. There was a
negative correlation between levels of vitamin K2 and glycated
haemoglobin (HbAlc), and this finding implies that his levels
have improved glycemic control in type 2 diabetes. There was a
negative correlation among levels of vitamin K2 with cholesterol,
TG, LDL-C and VLDL-C; and a positive correlation with
HDL-C. This finding implies that their levels play an important
role in improving the lipid profile in type 2 diabetes. There was
a negative correlation between glycated haemoglobin (HbAlc)
and cholesterol, TG, LDL-C, and VLDL-C. Thus, HbAlc level
is not only a useful biomarker of long-term glycaemic control
but also a good marker of dyslipidaemia and identifies patients
who are at a greater risk of cardiovascular complications in type
2 diabetics.
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