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Do insulin resistance and inflammation parameters
change according to the blood types in non-obese
healthy individuals?
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Abstract

Objective: Insulin resistance (IR) is defined as a decrease in insulin sensitivity in tissues targeting
insulin and is a risk factor for many diseases. In this study, we aimed to elucidate the relationship
of insulin resistance, inflammation parameters and blood types in non-obese healthy individuals.

Methods: A total of 275 volunteers without any chronic disease who applied for check-up were
included in the study. Demographic characteristics, body mass index, biochemical parameters,
hemogram and blood types of the patients were recorded and compared between groups.

Results: Of the 17.5% (n=48) individuals who had insulin resistance and those with BMI <25
were included in the study. C-reactive protein (CRP), neutrophil/lymphocyte ratio (NLR), platelet/
lymphocyte ratio (PLR) and systemic immune-inflammatory index (SII) values were significantly
higher in those with IR than those without IR (p<0.05). In those with IR, the rate of those with AB
blood type was found to be significantly higher than the rate of those with blood type 0 (p=0.017).

Conclusion: We found that subclinical chronic inflammation indicators such as NLR, PLR, Sl and
CRP were significantly higher in non-obese and healthy individuals with IR than those without IR.
Curative treatments to be initiated in the early period in individuals with IR may provide additional
therapeutic benefits beyond lowering glucose, preventing metabolic diseases.
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INTRODUCTION

Insulin resistance (IR) is defined as decreased insulin sensitivity in tissues that target insulin, such as adipose tissue,
muscle, and liver, and is a risk factor for many diseases, such as type Il diabetes (T2D), cardiovascular disease,
non-alcoholic fatty liver disease (NAFLD), and metabolic syndrome (1, 2). Although several mechanisms play a
role in the development of IR, the mechanisms by which inflammation increases insulin resistance have recently
come to the fore (3).

Paracrine and/or endocrine factors that induce insulin resistance in target cells such as adipocytes or hepatocytes
are thought to play a role in inflammatory insulin resistance (3). Cytokines that are most commonly involved in
insulin resistance include TNF-a and interleukin—13 (IL-18). Additionally, cytokine receptor activation in insulin
target cells is thought to activate signaling pathways that directly or indirectly impair insulin action (4).

T2D is characterized by elevated blood glucose levels and insulin resistance due to impaired insulin signaling in
insulin-targeted tissues, and is one of the major causes of obesity (5). Studies have shown that insulin resistance
can develop in individuals with normal body weight, and if not treated, cardiovascular disease and T2D can
develop (6, 7).

Although there are many studies on insulin resistance in obese patients, the data are limited on the pathophysiology
of insulin resistance in non-obese individuals (8). In this study, we aimed to elucidate the relationship between
insulin resistance, inflammation parameters and blood types in non-obese healthy individuals.

MATERIALS AND METHODS

A total of 275 healthy volunteers without any disease who applied to the internal medicine outpatient clinic for
check-up were included in the study. The study was approved by Health Sciences University Diskapi Yildinm
Beyazit Training and Research Hospital Ethics Committee (2022-06/139/26). All procedures were applied in
accordance with the principles of the Declaration of Helsinki.

Individuals with a history of chronic disease (cardiac diseases, diabetes, hypertension, lung diseases, chronic
kidney failure, thyroid abnormalities, liver or hematologic disorders), malignities, immunodeficiency, thalassemia,
history of acute or chronic inflammatory disease, pregnancy, infection and medication in the last 1 month were
excluded. Non-obese (BMI<25 kg/m?) individuals were included in the study and were classified as those with
and without insulin resistance. Those who were obese and overweight (BMI>25 kg/m?) and those with the above
mentioned chronic diseases were excluded from the study.

Body mass index (BMI) was calculated by dividing weight in kilograms by the square of height in meters.
Homeostasis model assessment of insulin resistance (HOMA-IR) was calculated using the following equation:
HOMA-IR= Fasting Glucose (mg/dL) X Fasting Insulin (ulU/mL)/405. Individuals with HOMA scores of >2.7 were
considered to have IR (9). Demographic characteristics, biochemical parameters, hemogram, C-reactive protein
(CRP), insulin and blood types were recorded. Systemic immune-inflammation index (SI)= neutrophil count X
platelet count/lymphocyte count formula, NLR= neutrophil count divided by lymphocyte count; PLR=platelet
number divided by lymphocyte number, monocyte to high density lipoprotein ratio (MHR) was obtained by
dividing monocyte number by HDL number (10, 11).

Statistical analysis

The data were analyzed via IBM SPSS Statistics 28 package program. While evaluating the study data, frequencies
(number, percentage) were given for categorical variables, and descriptive statistics (mean, standard deviation)
were given for numerical variables. The normality assumptions of the numerical variables were examined with
the Kolmogorov Smirnov normality test and it was seen that the variables were not normally distributed. For this
reason, non-parametric statistical methods were used in the study. The differences between the two independent
types were checked with the Mann Whitney U Test, and the relationships between the two independent categorical
variables were checked with the Chi-Square analysis. A p value of 0.05 has been accepted as statistically significant.
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RESULTS

The mean age of the patients included in the study was 31.81+10.35 years and 69.1% (n=190) were female. Insulin
resistance was present in 17.5% (n=48) of the patients and the mean body mass index was 22.39+ 2.33 kg/m?.
The blood type of 43.6% of the patients was A, 25.1% was 0, 18.2% was B and 13.1% was AB (Table 1).

When inflammation parameters were compared between the groups with and without insulin resistance,
statistically significant differences were found in the values of white blood cells (WBC), neutrophils, platelets, NLR,
PLR, SIl and CRP (p<0.05). Neutrophil, platelet, NLR, PLR and SII values were significantly higher in those with
insulin resistance than those without insulin resistance (p<0.001). WBC and CRP values of patients with insulin
resistance were found to be significantly higher than those without insulin resistance (p=0.002, p=0.027) (Table 2).

As a result of chi-square analysis, a statistically significant relationship has been achieved between patients with

insulin resistance and blood types (p<0.05). The rate of those with blood type AB had significantly higher insulin
resistance was compared to those with blood type 0 (p=0.017) (Table 3).

Table 1. Demographic characteristics of the individuals

(n=275) n (%)

Gender
Male 85 (30.9)
Female 190 (69.1)
Insulin resistance
Yes 48 (17.5)
No 227 (82.5)
Blood types
0 69 (25.1)
A 120 (43.6)
B 50 (18.2)
AB 36 (13.1)

Mean£SD
Age (year) 31.81£10.35
Glucose (mg/dl) 91.85+8.31
Insulin (mU/1) 7.42+7.96
BMI (kg/m?) 22.3942.33

Abbreviations: BMI: Body Mass Index

DISCUSSION

Although obesity is recognized as an important cause of T2D, 50% of patients with T2D in Europe and more
than 60% in Asia are not obese according to WHO criteria (BMI<30 kg/m?) (12). These results led researchers to
investigate the causes of T2D and insulin resistance in non-obese patients. In previous literature, inflammation
and environmental factors in which inflammatory markers such as IL-6, Th17 and IFN-y play a role in the etiology
in non-obese patients have come to the fore more than visceral fat deposition (13,14). The mean age of the
patients in our study was 31.81+10.35 years, the mean BMI was 22.39+2.33 kg/m?, and insulin resistance has been
observed in 17.5% (n=48) of the patients.

Previous studies have found associations with elevated NLR, PLR and Sl levels in conditions with chronic
inflammation such as diabetes mellitus, obesity, atherosclerotic events, various cancers types and metabolic
syndrome (15-17). The fact that insulin resistance is an important risk factor for T2D, hypertension, metabolic
syndrome and cardiovascular diseases suggested that insulin resistance may be associated with inflammatory
parameters such as NLR, PLR and Sl in the blood (18). However, it was previously shown that insulin mediates
the regulation of some functions such as stimulating the chemokinesis of neutrophils and has an increasing effect
on proliferation and cytokine production on lymphocytes (19,20). In our study, we found that the NLR, PLR and
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Table 2. Biochemical results according to the insulin resistance

Insulin resistance

Chi-
Yes No P

n (%) n (%) Square
Gender
Male 18 (21.2) 67 (78.8) 1.183 0.277
Female 30 (15.8) 160 (84.2)

Value Value Z P
Age (year) 31.5649.71 31.86<10.50 -0.088 0.930
Glucose (mg/dl) 97.00+9.26 90.77+7.69 -4.202 <0.001*
Insulin (mU/l) 20.35+11.37 4.68+2.64 -10.843 <0.001%
WBC (x10° pl) 7.67+1.22 7.31+5.70 -3.156 0.002*
Neu (x10° pl) 5.60+1.83 3.95+1.11 6.170 <0.001%
Lym (x10° pl) 2.21+0.56 2.47 (0.9-30.3) -0.688 0.492
Plt (x10° pl) 339.2+80.2 265+57.7 -5.866 <0.001*
Mon (x10° pl) 0.40+0.11 0.53 (0.1-7.9) -0.153 0.879
Ferritin (mg/1) 41.7 (3.6-147.6) 38.8 (0.04-256) -1.198 0.231
NLR 2.76+1.31 1.87+0.70 -5.078 <0.001*
PLR 165.6+66.0 126.4+43.7 -4.181 <0.001*
SII 934.8+473.9 497.3+230.1 -6.550 <0.001*
CRP (mg/l) 0.48 (0-6.5) 0.39 (0-10) -2.208 0.027*
BMI (kg/m?) 22.8242.21 22.30+2.35 -1.388 0.165

Abbreviations: Z: Mann Whitney U, *: p<0.05 WBC: White Blood Cell, Neu: Neutrophils, Lym: Lymphocytes, Plt:
Platelets, Mon: Monocytes, NLR: Neutrophil/Lymphocyte Ratio, PLR: Platelet/Lymphocyte Ratio, SII: Systemic
Immune-Inflammation Index, CRP: C-Reactive Protein, BMI: Body Mass Index

Table 3. Examining of the relationship between insulin resistance and blood types

Insulin resistance

Yes No Chi-Square P
n (%) n (%)
Blood types
0 6(8.7) 63 (91.3)
A 20 (16.7_,) 100 (83.3 ) 10.251 0.017*
B 10 (20.0,,) 40 (80.0,,)
AB 12 (33.3)) 24 (66.7,)

Abbreviations: *: p<0.05, The ‘a’ and ‘b’ indices were used to show the difference.

SIl values of non-obese patients with IR who did not have any chronic disease were significantly higher than
those without IR. Similarly, Lou et al. elaborated that high NLR values could be a reliable marker of IR in newly
diagnosed diabetic patients (21).

CRP is a chronic subclinical indicator of infection, which has been previously shown to be associated with
insulin resistance and is a risk factor for cardiovascular diseases and T2D (22). Yudgin et al. showed that CRP
values in healthy individuals were associated with insulin resistance and endothelial dysfunction, independent
of anthropometric measurements of obesity (23). In another multicenter study conducted with non-diabetic
populations, chronic subclinical inflammation displayed by inflammatory markers such as CRP and WBC was
found to be directly related to IR (24). Similarly, in our study, we found that neutrophil, platelet, WBC and CRP
values of those with IR were significantly higher than those without IR in non-obese healthy individuals. We
thought that these results supported the existence of subclinical infection in non-obese and healthy individuals
with IR.
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It is thought that blood type antigens are among the hereditary determinants that have an important place
in understanding the susceptibility to many diseases (25). Studies have shown that ABO and Rh blood type
antigens were associated with coronary heart disease, various cancers, diabetes, and especially T2D (26). Some
investigators stated that B blood type was associated with a higher risk of developing T2D while 0 blood type was
associated with a lower risk (25,27). In our study, we found that the rate of T2D in patients with IR was significantly
higher in AB blood type than those with 0 blood type. Zhang et al., compared 0 blood type with other types and
stated that cardiovascular disease risk was found to be significantly higher in blood types other than 0 (28). We
thought that our results supported the low-risk results for 0 blood type in the development of metabolic diseases
as shown in other research.

Limitations:

Since IR was investigated in non-obese healthy individuals in this study, the limited number of patients in the IR
group constituted the limitation of the study. More detailed evaluations with larger patient groups are required
to obtain definitive results.

CONCLUSION

We found that subclinical chronic inflammation indicators such as NLR, PLR, SIl and CRP were significantly higher
in non-obese and healthy individuals with IR than those without IR. Curative treatments to be initiated in the early
period in individuals with IR may provide additional therapeutic benefits beyond lowering glucose, preventing
metabolic diseases.
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