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ABSTRACT
Objectives: We aimed to evaluate the correlation of triglyceride (TG) level with hemogram and biochemical 
parameters in non-diabetic but insulin resistant and non-insulin resistant obese patients.
Methods: Patients with diabetes, neurological, cardiac and rheumatological diseases were not included in the 
study. Statistical analysis was performed by recording the hemogram and all biochemical parameters of the 
patients. The patients were divided into 2 groups. Patients with a HOMA-IR level below 2.7 in group 1 and 
patients with a HOMA-IR level above 2.7 in group 2.
Results: 70 patients were selected for our study. 24 of these were assigned as those without insulin resistance 
and were named Group 1 and 46 of these patients were assigned as those with insulin resistance were named 
Group 2. TG level was found to be lower in Group 1(80.05 + 32.17) compared to Group 2 (176.67 + 16.21) (p 
= 0.0001). 
There was no significant correlation between TG level and hemogram parameters in group 1. In Group 2, TG 
level and hematocrit (r = 0.475; p = 0.001) showed a significant positive correlation, while platelet lymphocyte 
ratio (r = 0.474; p = 0.001) showed a significant negative correlation. In Group 2, TG and ferritin (r = 0.421; p 
= 0.004) showed a significant positive correlation.
Conclusion: In obese patients without diabetes, triglyceride levels were found to be high in those with high 
insulin resistance. The significant correlation of triglyceride level with hct, PLR and ferritin in insulin resistance 
reveals the importance of these parameters in the atherosclerotic process.
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Insulin resistance is an important and reversible 
risk factor for diabetes. 1 Hypertriglyceridemia 
(HTG) has an important place in metabolic disor-

ders. Lifestyle factors and genetic play important role 
in the pathophysiology of hypertriglyceridemia. HTG, 
in cases of accompanying insulin resistance, is an in-
dispensable fact that cardiovascular diseases (CVD) 
are also increasing. 2 HTG is also a risk for the for-
mation of pancreatitis. 3 In this study, we performed 

evaluated the relationship between biochemical pa-
rameters and hemogram with TG levels, especially in 
patients with and without insulin resistance. 

METHODS

Patients aged 18-75 years were included in this 
study. Patients with cardiac, rheumatological, neu-
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rological, diseases, diabetes, and malignancies were 
not included. Hemogram and all biochemical pa-
rameters of the patients were recorded as laboratory 
findings studied in a single center when they applied 
to the internal medicine clinic. Patients divided into 
two groups: Group 1 patients with HOMA-IR level 
below 2.7; Group 2 Patients  HOMA-IR level above 
2,7. In these groups, triglyceride levels was compared 
with hemogram parameters such as hb (hemoglobin), 
Hct (hematocrit), MCV (mean erythrocyte volume), 
platelet, MPV (mean platelet volume), PDW (platelet 
distribution width), WBC (leukocyte), lymphocyte, 
neutrophil, PLR (platelet/lymphocyte ratio). NLR 
(neutrophil/lymphocyte ratio) Triglyceride levels 
were also compared with other biochemical parame-
ters such as age, BMI (body mass index), ALT (alanine 
aminotransferase), AST (aspartate aminotransferase), 
GGT (gammaglutamyl transferase), FBC (fasting 
blood sugar), HOMA-IR (Insulin resistance), Insulin, 
HbA1C was BUN (blood urea nitrogen), Creatinine, 
HDL (high-density lipoprotein), LDL (low-density 
lipoprotein), ferritin, TSH (Thyroid-stimulating hor-
mone) and CRP (C-reactive Protein).

T test was used for statistical comparison. SPSS 
for Windows V.24.0 (SPSS Inc. Chicago, IL) package 
program was used for statistical evaluations. Obtained 
values were given as mean ± standard deviation or as 
numbers and percentages. The level of significance in 
the evaluations was accepted as p < 0.05. Whether the 
data met the parametric conditions for the measure-
ment variables of the two groups was evaluated using 
the Kolmogorov Smirnov Test.

The values of the measurement variables were 

compared between groups using the Student’s t-test, 
those that did not fit the normal distribution, and the 
Mann-Whitney-U test. Spearman was used in correla-
tion analysis and kruskal valis was used in compari-
son of 2 different groups.

RESULTS

70 patients were selected for our study. 24 of these 
were assigned as those without insulin resistance and 
were named Group 1 and 46 of these patients were 
assigned as those with insulin resistance were named 
Group 2. TG level was found to be lower in Group 
1(80.05 + 32.17) compared to Group 2 (176.67 + 
16.21) (p = 0.0001). Group 2 was accepted as HTG. 
While no significant correlation was found between 
TG level and hemogram parameters in Group 1, Hb 
(r = 0.404; p = 0.005), Hct (r = 0.475; p = 0.001), 
MCV (r = 0.424; p = 0.003), in Group 2, WBC (r = 
0.335; p = 0.023) showed a significant positive cor-
relation with lymphocyte (r = 0.406; p = 0.005), while 
it showed a significant negative correlation with PLR 
(r = 0.474; p = 0.001) (Table 1).In the correlation anal-
ysis between triglyceride and biochemical parameters, 
TG showed a positive correlation with age (r = 0.429; 
p = 0.036) and TSH ( r = 0.441; p = 0.031) in Group 1, 
while ALT (r = -0.473; p = 0.020) showed a negative 
correlation with In Group 2, TG and AST (r = 0.350; p 
= 0.017), ALT (r = 0.353; p = 0.016), GGT (r = 0.381; 
p = 0.009), BUN (r = 0.365; p = 0.013), Positive with 
creatinine (r = 0.286; p = 0.054), Total cholesterol (r = 
0.567; p = 0.0001), LDL (r = 0.531; p = 0.0001) and 
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Table 1. Correlation of triglyceride level with hemogram parameters 
Triglyceride Group 1 n = 24 Group 2 n = 46  

R value P value R value P value 
Hemoglobin -0.017 0.935 0.404** 0.005 
Hematocrit -0.216 0.311 0.475** 0.001 
MCV 0.211 0.322 0.424** 0.003 
Platelet 0.205 0.336 -0.035 0.816 
PDW 0.223 0.296 0.007 0.962 
MPV -0.107 0.620 -0.013 0.932 
Leucocyte 0.140 0.514 0.335* 0.023 
Neutrophil 0.038 0.861 0.079 0.602 
Lymphocyte 0.084 0.695 0.406** 0.005 
NLR -0.073 0.736 -0.233 0.119 
PLR 0.071 0.740 -0.474** 0.001 
MCV: mean corpuscular volume; PDW: platelet distribution width; MPV: mean platelet volume; NLR: neutrophils/lymphocyte 
ratio; PLR: platelet/lymphocyte ratio 
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ferritin (r = 0.421; p = 0.004) while it correlated neg-
atively with HDL (r = -0.496; p = 0.0001) (Table 2).

DISCUSSIONDISCUSSION

In this study, we evaluated the relationship between 
HTG and hemogram indices in patients with insulin 
resistance. The main link in this relationship may be 
inflammation and oxidative stress. Blood cell count 
is a commonly applied detection method. Among the 
blood cells, white blood cell count (WBC) and eryth-
rocyte blood cell (RBC) count are associated with 
insulin resistance and metabolic syndrome. 4-6 In this 
study, we also found that HTG in patients with insulin 
resistance; we found that it showed positive correla-
tion with WBC, lymphocyte, Hb and Hct. We did not 
find a relationship between TG and hemogram param-
eters in our control group patients without insulin re-
sistance. Hct is the most important determining factor 
for blood flow velocity. If Hct is elevated, blood vis-
cosity increases markedly, which also reduces blood 
flow velocity and glucose delivery from the blood to 
the muscles. This leads to insulin resistance. 7 In fact, 
some studies have found that phlebotomy significant-

ly improves insulin resistance and diabetes. 8, 9 When 
hypertriglyceridemia is added to it, blood viscosity in-
creases even more. 10

Total white blood cell, subtypes and their ratios 
(Neutrophil, Platelet, Eosinophil-Lymphocyte ratio; 
NLR, PLR, ELR ratio) in other blood parameters 
have been used as an indicator of chronic inflamma-
tion recently. 11-16 PLR is an inflammatory parameter 
that has been defined in recent years and can be easily 
calculated from a complete blood count. It has been 
reported that severity of inflammation is associated 
with the high PLR. 17 In our study, we found that HTG 
showed a negative correlation with the PLR. PLR is 
an indicator that shows changes in lymphocyte and 
platelet counts due to prothrombotic and acute inflam-
matory conditions. PLR has been studied, especially 
in neoplastic diseases accompanied by thrombosis 
and immunosuppression. In the literature, it has been 
suggested that PLR has prognostic importance in car-
diovascular diseases and diabetes mellitus, hyperten-
sion, hepatic cirrhosis, familial Mediterranean fever 
and malignancies. 18 Many large-scale studies have 
used the variation in PRL to predict the severity of 
inflammation in rheumatic diseases. 19

Ferritin concentration, another parameter of ours, is 
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Table 2. Correlation of triglyceride level with biochemical parameters 
Triglyceride Group 1 n = 24 Group 2 n = 46  

R value P value R value P value 
Age 0.429* 0.036 0.096 0.524 
BMI -0.137 0.524 0.038 0.800 
AST -0.243 0.253 0.350* 0.017 
ALT -0.473* 0.020 0.353* 0.016 
GGT -0.110 0.608 0.381** 0.009 
Glucose 0.040 0.854 0.268 0.072 
Insulin 0.156 0.467 0.049 0.748 
HOMA-IR 0.131 0.542 0.223 0.136 
HbA1c -0.245 0.249 0.223 0.137 
BUN 0.045 0.835 0.365* 0.013 
Creatinine -0.376 0.070 0.286 0.054 
Total cholesterol 0.345 0.099 0.567** 0.000 
LDL 0.221 0.300 0.531** 0.000 
HDL -0.251 0.248 -0.496** 0.000 
TSH 0.441* 0.031 0.196 0.192 
Ferritin -0.122 0.571 0.421** 0.004 
CRP 0.365 0.080 -0.206 0.170 
BMI: Body mass index; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; GGT: γ-glutamyl transferase; 
HOMA-IR: homeostasis model assessment of insulinresistance; HbA1c: Hemoglobin A1c; BUN: blood urea nitrogen; LDL: 
low density lipoprotein-cholesterol; HDL: high density lipoprotein cholesterol;TSH: thyroid-stimulating hormone  ;CRP: C‐
reactive protein 
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associated with metabolic syndrome 20, 21 and non-al-
coholic hepatosteatosis; 22 and these abnormalities can 
also lead to carotid atherosclerosis. 23 In our study, it 
was found that TG levels were positively correlated 
with ferritin in patients with insulin resistance. In a 
study, it was found that insulin resistance and liver 
enzyme levels improved when iron was removed by 
phlebotomy in patients with familial hypertriglycer-
idemia. 24 Looking at other parameters, high serum 
LDL cholesterol level is an important risk factor for 
cardiovascular disease (CVD), especially for coronary 
artery disease.

Lowering LDL cholesterol levels lowers the risks 
of CVD and reduces its mortality and morbidity. 25-26 
However, the role of high triglyceride levels in CVD 
is still controversial. The atherogenic effect of tri-
glycerides has long been unclear. Controversy over 
hypertriglyceridemia as an independent risk factor 
for CVD has arisen in part because high triglyceride 
levels are often a component of atherogenic dyslipid-
emia, which are associated with increased levels of 
LDL cholesterol and lower HDL cholesterol levels. 
Today, however, results from large studies show that 
high levels of fasted or fed triglycerides, particularly 
triglyceride-rich lipoproteins, and their residues, are 
independently associated with an increased risk of 
CVD. 27, 28 In our study, we found that high TG levels 
were associated with hypercholesterolemia and neg-
atively correlated with HDL cholesterol levels. The 
presence of hypercholesterolemia and hypertriglycer-
idemia in insulin resistant patients are serious risk fac-
tors for CVD. 

HTG is also associated with non-alcoholic fatty 
liver disease, and studies have shown that it is more 
associated with fatty liver, especially when compared 
to other LDL and HDL cholesterol. 29, 30 We compared 
triglyceride and liver enzymes, and we found a posi-
tive correlation in our study.

CONCLUSION

As a result, TG levels were found to be associated 
with both hemogram parameters (Hb, Hct, lympho-
cyte, PRL) and other biochemical parameters (such 
as cholesterol levels, liver enzymes and ferritin) in 
patients with insulin resistance when compared with 
the control group. In some previous studies, it was 
thought that these values may be related to each other, 
especially since they are components of the metabolic 
syndrome. So, to reduce both insulin resistance and 

TG levels, first of all, dieting, especially reducing car-
bohydrate intake; doing regular exercise, using drugs 
that reduce TG levels and reduce insulin resistance 
will be a precaution for future CVD.

In obese patients without diabetes, triglyceride lev-
els were found to be high in those with high insulin 
resistance. The significant correlation of triglyceride 
level with hct, PLR and ferritin in insulin resistance 
reveals the importance of these parameters in the ath-
erosclerotic process.
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