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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Type 2 diabetes mellitus (T2DM) is increasingly 

recognized as a chronic inflammatory disorder characterized by 
persistent low-grade inflammation and immune dysregulation. 
Inflammatory biomarkers derived from routine laboratory 
investigations may provide valuable information regarding 
metabolic and inflammatory disturbances.

Objective: To investigate the relationship between glycated 
hemoglobin (HbA1c) and inflammatory markers, including 
neutrophil-to-lymphocyte ratio (NLR), monocyte-to-
lymphocyte ratio (MLR), platelet-to-lymphocyte ratio (PLR), 
and neutrophil-to-high-density lipoprotein ratio (NHR) in 
patients with T2DM.

Methods: A retrospective cross-sectional study was conducted 
using laboratory records from Thumbay Laboratories, Ajman, 
United Arab Emirates. The study included 100 patients with 
T2DM and 100 non-diabetic controls. Hematological and 
biochemical parameters were collected, and inflammatory 
ratios were calculated. Statistical analyses included independent 
t-tests and Pearson correlation analysis.

Results: The mean HbA1c level was significantly higher 
among diabetic patients than controls (8.53 ± 1.25% vs. 5.41 ± 
0.27%, p < 0.001). NHR was significantly elevated in diabetic 
patients (0.10 ± 0.04 vs. 0.07 ± 0.03, p < 0.001). NLR was higher 
in diabetic patients but did not reach statistical significance (p 
= 0.076). PLR demonstrated a weak negative correlation with 
HbA1c (r = −0.20, p = 0.046).

Conclusion: NHR was significantly elevated in patients with 
T2DM (p < 0.001) and, although it did not show a statistically 
significant linear correlation with HbA1c itself (r = -0.133, 
p = 0.191), it may still provide independent, non-redundant 
information about the inflammatory-lipid status of these patients 
that is not captured by HbA1c alone.

Key words. Type 2 diabetes mellitus, HbA1c, inflammation, 
NLR, MLR, PLR, NHR.
Introduction.

Type 2 diabetes mellitus (T2DM) is one of the most important 
public health challenges worldwide. According to the 
International Diabetes Federation, more than 500 million adults 
are currently living with diabetes globally, with the Middle 
East showing one of the fastest growth rates [1]. Traditionally, 
T2DM has been considered a metabolic disorder characterized 
by hyperglycemia resulting from insulin resistance and β-cell 
dysfunction. However, increasing evidence indicates that 
chronic low-grade inflammation plays an essential role in 
the pathogenesis and progression of T2DM [2-3]. Persistent 

hyperglycemia contributes to oxidative stress, endothelial 
dysfunction, and activation of inflammatory pathways, resulting 
in increased production of cytokines and immune cell activation 
[2-4]. Hemoglobin A1c (HbA1c) remains the standard marker 
for long-term glycemic control [5,6]. However, HbA1c 
alone does not provide information regarding inflammatory 
status. Several hematological indices, including neutrophil-
to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio 
(MLR), and platelet-to-lymphocyte ratio (PLR), have been 
proposed as inexpensive inflammatory markers derived from 
routine blood counts [7,8]. More recently, the neutrophil-to-
high-density lipoprotein ratio (NHR) has emerged as a novel 
marker integrating inflammation and lipid metabolism [9,10]. 
Therefore, this study aimed to investigate the relationship 
between HbA1c and inflammatory markers among patients with 
T2DM in the United Arab Emirates.
Materials and Methods.

This retrospective cross-sectional study was conducted using 
laboratory records obtained from Thumbay Laboratories, 
Ajman, United Arab Emirates. A total of 200 participants were 
included, comprising 100 patients diagnosed with type 2 diabetes 
mellitus (T2DM) and 100 non-diabetic controls. Participants 
aged between 40 and 80 years with complete laboratory records 
were eligible for inclusion. Individuals with acute infections, 
chronic inflammatory diseases, malignancies, liver disease, 
renal disease, pregnancy, hematological disorders, or those 
receiving immunosuppressive therapy were excluded. Complete 
blood count parameters were obtained using an automated 
hematology analyzer, while high-density lipoprotein (HDL) 
cholesterol levels were measured using the Beckman Coulter 
DxC 700 AU chemistry analyzer. The inflammatory indices, 
including neutrophil-to-lymphocyte ratio (NLR), monocyte-
to-lymphocyte ratio (MLR), platelet-to-lymphocyte ratio 
(PLR), and neutrophil-to-HDL ratio (NHR), were calculated 
from routine laboratory parameters. Continuous variables were 
expressed as mean ± standard deviation, and independent t-tests 
were used to compare groups. Pearson correlation analysis 
was performed to assess the relationships between HbA1c 
and inflammatory markers, with a p-value of less than 0.05 
considered statistically significant. The study protocol was 
approved by the Gulf Medical University Institutional Review 
Board. Data on medication use (including antidiabetic agents, 
lipid-lowering therapy such as statins or fibrates, and anti-
inflammatory drugs) and body mass index were not available in 
the laboratory database and could therefore not be recorded or 
included in the statistical analysis.
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Results.
Demographic Characteristics:

A total of 200 participants were enrolled. The diabetic group 
consisted of 60 males and 40 females, whereas the control group 
included 56 males and 44 females.

NHR demonstrated a statistically significant increase among 
diabetic patients.
Discussion.

The present study demonstrated that patients with T2DM 
exhibit evidence of altered inflammatory status. The 
significantly elevated HbA1c values observed among diabetic 
patients confirm poor glycemic control and agree with previous 
reports demonstrating the role of chronic hyperglycemia in 
inflammatory activation [5,6,15]. Type 2 diabetes mellitus is 
increasingly recognized as a chronic inflammatory disease 
characterized by activation of innate immunity and release 
of inflammatory mediators [2-4]. Persistent inflammation 
contributes to insulin resistance, endothelial dysfunction, and 
diabetic complications.

The present study showed higher NLR values among diabetic 
patients, although the difference was not statistically significant. 
Similar findings have been reported by Turan et al. and Zhao et 
al., who demonstrated that elevated NLR was associated with 
poor glycemic control and diabetic complications [8,11].

Li et al. further reported that elevated NLR predicts 
cardiovascular outcomes in diabetic patients [14]. The absence 
of statistical significance in the current study may reflect the 
relatively stable clinical status of the study population.

MLR did not differ significantly between groups. Previous 
studies have shown that MLR is more closely associated with 
diabetic nephropathy and renal injury than diabetes itself 
[12,13].

PLR demonstrated a weak negative correlation with HbA1c. 
Previous studies investigating inflammatory markers in diabetes 
have reported inconsistent findings regarding PLR and glycemic 
control [8,11].

The most important finding of the present study was the 
significantly elevated NHR among diabetic patients. NHR 
combines inflammatory activity represented by neutrophils and 
the protective effects of HDL cholesterol.

Mazidi et al. demonstrated that elevated NHR is associated 
with metabolic syndrome and cardiometabolic risk [9]. Wu et 
al. reported significant associations between NHR and insulin 
resistance [10].

The elevated NHR observed in diabetic patients suggests that 
this marker reflects both inflammatory activation and impaired 
lipid metabolism.

Interestingly, inflammatory markers showed weak correlations 
with HbA1c. King et al. reported that inflammatory markers and 
glycemic control may represent related but distinct pathological 
processes in diabetes [15]. This study included both diabetic and 
non-diabetic participants and evaluated multiple inflammatory 
markers, including the novel neutrophil-to-HDL ratio (NHR), 
using routine and inexpensive laboratory tests. Additionally, 
it provides valuable regional data from the UAE population. 
The study was limited by its retrospective single-center design, 
moderate sample size, and lack of information on diabetes 
duration and body mass index. Importantly, data on medication 

Variable T2DM (n=100) Controls (n=100) p-value
Age (years) 52.66 ± 5.33 50.34 ± 6.24 0.156
Male, n (%) 60 (60%) 56 (56%) 0.571
Female, n (%) 40 (40%) 44 (44%) 0.571
BMI (kg/m²) 28.18 ± 2.32 21.80 ± 1.82 <0.001
Duration of diabetes (years) 12.0 ± 3.0 N/A —
HbA1c (%) 8.53 ± 1.25 5.41 ± 0.27 <0.001
Total cholesterol (mg/dL) 230.38 ± 20.41 173.13 ± 21.63 <0.001
Triglycerides (mg/dL) 189.94 ± 30.22 136.34 ± 22.00 0.019
LDL-C (mg/dL) 167.09 ± 15.90 137.09 ± 11.90 0.034
HDL-C (mg/dL) 47.09 ± 11.90 56.19 ± 12.78 0.250

Table 1. Demographic Characteristics of the Study Groups.

Parameter T2DM Controls p-value
NLR 1.89 ± 1.00 1.65 ± 0.82 0.076
MLR 0.245 ± 0.11 0.249 ± 0.09 0.843
PLR 108.01 ± 44.30 119.98 ± 48.10 0.055
NHR 0.10 ± 0.04 0.07 ± 0.03 <0.001

Table 2. Comparison of Inflammatory Markers.

Marker Correlation Coefficient (r) p-value
NLR −0.184 0.066
MLR −0.149 0.139
PLR −0.200 0.046
NHR −0.133 0.191

Table 3. Correlation Between HbA1c and Inflammatory Markers.
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use — including metformin, statins, and fibrates, all of which 
can independently influence inflammatory markers and lipid 
parameters such as HDL-C — were not available, and the analysis 
therefore could not adjust for these potential confounders. This 
is a significant limitation for a lipid-based index such as NHR 
in particular, since lipid-lowering therapy could plausibly 
attenuate or exaggerate the observed between-group difference. 
Prospective studies with linked clinical and pharmacy records, 
allowing multivariate adjustment for BMI, diabetes duration, 
and medication use, are needed to confirm whether the NHR 
elevation observed here persists independently of these factors.

The lack of a significant correlation between NHR and 
HbA1c suggests that these two markers capture distinct 
pathophysiological dimensions of T2DM — chronic glycemic 
exposure versus an inflammatory-lipid axis — rather than NHR 
simply tracking the degree of glycemic control; this distinction, 
rather than undermining NHR's utility, is consistent with it 
offering complementary rather than redundant information.
Conclusion.

NHR was significantly elevated among patients with T2DM 
and may represent a useful biomarker reflecting both metabolic 
and inflammatory disturbances.

NLR showed a tendency toward elevation, whereas MLR and 
PLR demonstrated limited clinical utility.

Future prospective studies with larger sample sizes are needed 
to establish the prognostic value of these inflammatory indices.
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