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Association between Glycemic Control and Hematologic Indices in Type 2 Diabetic

Patients
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Background: Diabetes mellitus (DM) is characterized by impaired glucose regulation and various complications. It is known that chronic inflam-
mation and platelet activation play a role in development of insulin resistance or diabetic complications. This study investigated whether hemato-
logic parameters are useful for monitoring blood glucose regulation or complications in DM patients.

Methods: Total 90 diabetic patients were divided into two groups according to their hemoglobin Alc (HbALc) levels: 59 regulated DM patients
with HbAlc levels <7% and 31 unregulated DM patients with HbAlc levels =7%.

Results: White blood cell counts (P=0.021), neutrophil counts (P=0.005), monocyte counts (P=0.040), neutrophil % (P=0.042) and the neutro-
phil lymphocyte ratio (NLR) (P=0.032) were significantly higher in the unregulated DM group compared to that in the regulated DM group. There
were no differences in lymphocyte counts, lymphocyte %, monocyte %, mean neutrophil volume, mean monocyte volume, platelet count, and
mean platelet volume between groups. Neutrophil counts and NLR were higher in unregulated DM patients with complications than in the regulat-
ed DM group. A positive correlation was observed between HbAlc and white blood cell count (r=0.389, P<0.001) and neutrophil count (r=0.361,

P<0.001).

Conclusions: In DM patients, neutrophil counts and NLR were related to glycemic control and the presence of complications. Additionally, neu-
trophil counts showed a positive correlation with HbAlc. Therefore, neutrophil counts and NLR can be used as related markers for diabetic regula-

tion and complications during the follow-up of diabetic patients.
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Table 1. Comparison of demographic and hematologic data between
regulated DM group (HbA1c <7%) and unregulated DM group (HbA1c
>79%)

Patient
Characteristics Regulated DM Unregulated DM Pvalue
(N=59) (N=31)
Age (yr) 565+ 12.8 544+ 149 0.485
Sex (male/female) 34/25 15/16 0.403
BMI (kg/m?) 2556+ 3.95 26.38 £2.83 0.342
DM duration (yr) 6.61+5.87 835+ 6.14 0.191
Retinopathy (%) 2203 38.71 0.093
Albuminuria (%) 508 6.45 0.788
WBC (x10°/L) 7.36 £ 1.80 848 +2.68 0.021
Neutrophil (x10°/L) 409+ 1.23 5141223 0.005
Neutrophil (%) 55351882 59.66 £ 10.44 0.042
MNV (fL) 15041 £7.50 149.80 + 8.61 0.729
Lymphocyte (x10%1) 2.57+0.85 2.62+1.02 0.832
Lymphocyte (%) 35.12+£8.07 31.64+9.38 0.069
NLR 1.73+0.78 223+1.40 0.032
Monocyte (x10°/L) 0.48+0.16 0.54+0.20 0.040
Monocyte (%) 6.60 £ 1.59 6.49 £ 1.90 0.767
MMV/(fL) 169.33 = 5.53 168.24 +7.05 0.421
Platelet (x10°/L) 233.52 £50.21 236.32 £ 5541 0.809
MPV (fL) 8.44+0.87 8.53+0.72 0.646

Values are presented as mean =+ SD.

Abbreviations: BMI, body mass index; DM, diabetes mellitus; Hb, hemoglobin; WBC,
white blood cells; MNV, mean neutrophil volume; NLR, neutrophil lymphocyte ra-
tio; MMV, mean monocyte volume; MPV, mean platelet volume.
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Table 2. Correlations between HbA1c and hematologic parameters

Factors r P value
WBC (x10°/L) 0.389 <0.001
Neutrophil (x10°/L) 0.361 <0.001
Neutrophil (%) 0.125 0.242
NLR 0.161 0.129
Monocyte (x10°/L) 0.154 0.146

Abbreviations: See Table 1.
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Fig. 1. Differences in neutrophil count and neutrophil-lymphocyte ratio (NLR) among 4 groups with diabetes mellitus (DM).
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Table 3. Comparison of hematologic data between regulated DM patients and unregulated DM patients with and without microvascular complica-

tion
Regulated DM Unregulated DM
Characteristics Microvascular complication Microvascular complication — Microvascular complication Microvascular complication P value
(&) (N = 36) (+) (N = 23) HN=14 (+H(N=17)
Age (yr) 549+ 120 59.0+13.8 569+ 135 524+160 0.455
Sex (male/female) 23/13 1112 6/8 9/8 0.480
BMI (kg/m?) 2577 £3.91 2512 £4.12 27.49 +2.87 25,62 +2.63 0.393
DM duration (yr) 447 +3.69 9.68+7.12 7.29+3.67 9.24+7.61 0.003
HbA1c 6.20+0.16 6.35+0.57 849+ 1.13 9.00£ 1.71 <0.001
WBC (x10°/L) 7.50 % 1.65 7.14+203 794271 892+ 2.66 0.063
Neutrophil (x10°/L) 426+ 124 383+ 1.19 462+1.97 557+2.39 0.001
Neutrophil (%) 56.53£9.23 53.51£7.98 57.38 +£9.32 61.53 + 11.20 0.071
MNV (fl) 150.68 +7.33 149.99 +£7.92 148.83 £ 5.84 150.60 & 10.48 0.896
Lymphocyte (x10°/L) 2571083 2.59+0.89 261£0.79 262+1.20 0.997
Lymphocyte (%) 34.38+847 36.28+7.43 33.85+844 29.81+£9.98 0.129
NLR 1.83+0.88 1.58 £ 0.57 1.85+0.73 255+ 1.74 0.031
Monocyte (x10°/L) 0.47+£0.15 0.51+0.19 0.50+0.23 0.57+0.18 0.315
Monocyte (%) 6.25+1.33 7.15+1.84 6.26 +1.77 6.68 +0.23 0.213
MMV(fL) 169.27 + 5.66 169.44 + 5.44 167.60 & 4.87 168.77 = 8.56 0.819
Platelet (x10°/L) 238.63 +51.33 22552 +48.42 22691 £ 46.25 244.06 + 62.27 0.621
MPV (fl) 838+0.70 854+ 1.09 8.66+0.66 8424077 0714
Abbreviations: See Table 1.
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