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/Abstract A

Objective: To evaluate the triglycerid-glucose indexs (TyG, TyG-BMI and TyG-WC) in measurement insulin resistance and
the correlation between the triglycerid-glucose indexs with conventional HOMA-IR index in Vietnamese metabolic syndrome
patients with or without hypertension.

Subjects and methods: A cross-sectional study of 69 patients with mean age 64,96 + 14,01 with metabolic syndrome in Heart
Center, Hue Central hospital and were diagnosed of MS according to NCEP-ATP III 2009 included in the study.

Results: The percentage of insulin resistance of metabolic syndrome patients was 44,9%. The mean value of the index TyG,
Tyg-BMI and TyG-WC respectively were 4,56 + 0,52, 102,21 + 18,59 and 399,29 + 52,85. There was no difference in TyG,
TyG-BMI and TyG-WC among metabolic syndrome patient with and without hypertension (p > 0,05). There was the positive
correlation between TyG index with HOMA-IR index in patient with metabolic syndrome (r = 0,488, p < 0,001), insulin resis-
tance (r = 0,482, p < 0,05), non-insulin resistance (r = 0,407, p < 0,05). TyG-WC had the association with HOMA-IR in patient
with metabolic syndrome (r = 0,327, p < 0,05), non-insulin resistance (r = 0,482, p < 0,05). TyG was significantly a independent
prediction insulin resistance with OR = 3,362 (KTC95% 1,211 - 9,303). The TyG index was significantly different between
insulin resistance and non-insulin resistance patient (p < 0,05).

Conclusion: The study showed that there was a difference in the TyG index between Vietnamese metabolic syndrome patients
with and without insulin resistance. There was a moderate correlation between the TyG index and the HOMA-IR index. TyG is a
independent predictor but it need the further studies to define whether TyG index can be used to evaluating the insulin resistance

\m metabolic syndrome.

)

Keywords: Arterial hypertension; Metabolic syndrome; insulin resistance should be detected and diagnosed early before
Triglyceride-Glucose index, TyG-BMI and TyG-WC index progressing to more serious illnesses later. Metabolic syndrome
(MS) is a compound of important risk factors, among which the

Introduction background was insulin resistance [3]. Insulin resistance is the

cornerstone of increased risk in patients with MS. Based on the
effects of triglycerid metabolism products and changes in fasting
blood glucose that affect insulin sensitivity Triglycerid/Glucose
Indexs (TryG index) has been shown by many studies to be strongly
associated with the Homeostatic model assessment HOMA-IR

Insulin resistance is a decrease in the sensitivity of insulin
to muscle and adipose tissue, reducing the liver’s ability to
metabolize glucose [1]. Otherwise, Insulin resistance is considered
a factor to increase the risk of developing type 2 diabetes and
cardiovascular disease, increasing the mortality [2]. For that reason,
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index in the diagnosis of insulin resistance [4,5]. Furthermore,
this index has high sensitivity and specificity, which can be
considered as an alternative to hyperglycemia clamp test [6,7,8].
Therefore, we conducted the study: “ Triglycerid-Glucose Index
in the diagnosis of insulin resistance in patients with metabolic
syndrome with or without hypertension” with two objectives: 1)
Evaluation of insulin resistance by Triglycerid - Glucose indexs
(TyG, TyG-BMI, TyG-WC) in patients with metabolic syndrome.
2) Definition the correlation of these index (TyG, TyG-BMI, TyG-
WC) with HOMA-IR index in patients with metabolic syndrome
with or without hypertension.

Subjects and Methods
Inclusion Criteria

All patients > 18 years of age, patients who admitted at the
Heart center, Hue Central Hospital from June 2017 to June 2018
were eligible for diagnosis of MS according to NCEP-ATP III
2009 included in the study.

Exclusion Criteria

patients <18 years of age who are diagnosed with diabetes
with blood glucose >10 mmol/L and disagree with the study.

Study Design

It was a cross-sectional description. All the patients were
undergone the clinical examination, exploiting personal history
such as Hypertension (HTN), diabetes, alcoholism, drug use.
Metabolic syndrome was diagnosed when the patient has any of
5 criteria as follow: WC > 40 inches (M), >35 inches (F), fasting
glucose > 100 mg/dl or treated, TG > 150 mg/dl or treated, HDL-C
<40 mg/dl (M), < 50 mg/dl (F) or treated, SBP > 130 mmHg or
DBP > 85 mmHg or treated.

The clinical variables were age, gender, Waist Circumference
(WCQ), hypertension, Body Mass Index (BMI) and the subclinical
variables were fasting blood glucose, blood insulin, hs-CRP, lipid
profile. The Triglycerid/Glucose indexs were calculated as follow:
TyG =Ln [TG (mg/dL) x Go (mg/dL)/2], TyG-BMI = TyG x BMI
and TyG-WC = TyG x WC. [9,10,7]. The insulin resistance index
was calculating by HOMA-IR = Glucose x Insulin/22,5 [11,12].
The ratio of atherosclerosis was the TC/HDL-C, TC/HDL-C and
LDL-C / HDL-C. The study protocol was in compliance with
the Ethical Committee of Hue Central Hospital and University
of Medicine and Pharmacy, Hue University. Written informed
consents were signed from all participants included in the study.

Processing and Analyzing Data

Use SPSS 20 software to process data. Consider the
correlation between standardized continuous variables by Pearson
function and non-standard distribution by Spearman. Use the
logistic regression equation to evaluate the insulin resistance
prediction ability of TyG indexs. Concretly, we use a linear
regression function to examine the correlation between factors
and indices with HOMA-IR insulin resistance index, calculate R2
coefficient and linear regression equation. This correlation will
be analyzed in patients with insulin resistance, insulin resistance
and general metabolic syndrome group. Logistic regression to
calculate OR, Cl 95% and consider the ability to predict insulin
resistance according to HOMA-IR index of TyG, TyG-BMI and
TyG-WC.Our study included Hs-CRP inflammation, lipid bilan,
atherosclerosis ratio and TyG index in correlation with HOMA-IR.
Then compare the correlation of the factors and HOMA-IR index.

Results
General Characteristics of the Study Objects

There were 69 patients participating in the study who met
the criteria for selection (Table 1).

HTN (a) (n = 35) Without I;‘gN(b)(“ - Total(n = 69) (a)?(b)
n % n % n %

Gender Male 12 17,4 23 333 35 50,7 | >0,05
Female 23 333 1 15,9 34 493

Age group <60 8 229 14 412 2 319 | >0,05
> 60 27 77,1 20 58,8 47 68,1

BMI (kg/m?) <23 20 57,1 20 58,8 40 58,0 | >0,05
>23 15 429 14 412 29 42,0

2

J Obes Nutr Disord, an open access journal
ISSN: 2577-2244

Volume 4; Issue 01



Citation: Tuan TA, Minh LTA, Muoi T, Tien HA, Minh HV (2019) Which Triglycerid-Glucose Indexs can be Applied in the Diagnosis of Insulin Resistance in Viet-
namese Metabolic Syndrome Patients with or without Hypertension? J Obes Nutr Disord 1: 136. DOI: 10.29011/2577-2244.100036

Waist cireumference | o) 9 13 5 7,2 14 203 | >0,05
(cm)
Abdomen 26 37,7 29 42 55 79,7
obesity
Age (years) Total 68,51+ 10,45 61,29 + 16,28 64,96 + 14,01 <0,05
Male 66,58 + 14,42 59,26 £ 17,23 61,77 £ 16,49 > 0,05
Female 69,52 + 7,84 65,55 + 13,86 68,24 £ 10,14 > 0,05
Waist circumference
(cm) 86,43 £ 9,03 89,26 +7,17 87,83 + 8,234 > 0,05
BMI (kg/m?) 22,998 + 4,44 22,015 +2,60 22,513 +£ 3,66 > 0,05
SBP (mmHg) 135,14 £ 7,21 115,29 + 12,37 125,36 £ 17,95 < 0,001
DBP (mmHg) 78,57+ 9,44 69,41 + 8,86 74,06 + 10,19 <0,001
Total Cholesterol 5,19+ 1,55 4,96+ 1,64 5,07+1,59 >0,05
(mmol/L)
Tryglicerid
2,47+ 1,79 2,07+ 0,82 2,27+ 1,40 > 0,05
(mmol/L)
LDL-Cholesterol 3,04+ 1,15 3,07 + 1,46 3,05+ 1,30 >0,05
(mmol/L)
HDL-Cholesterol 1,15+ 0,34 0,96 = 0,19 1,06 % 0,29 <0,05
(mmol/L)
NonHDL-
Cholesterol 4,04 + 1,46 3,99 + 1,57 4,02+ 1,50 > 0,05
(mmol/L)
Glucose (mmol/L) 6,47+ 1,71 6,20 + 1,34 6,34+ 1,53 > 0,05
Insulin (nU/mL) 18,82 £ 16,18 8,78 £ 4,06 13,87 12,82 <0,05
hs-CRP (mg/L) 6,12+9,19 3,92 +3,07 5,04 + 6,93 > 0,05
HOMA-IR 5,33 £4,43 2,34+ 1,14 3,86 £ 3,56 <0,05
The proportion of men and women in the research group is nearly the same. The median age of the study group was 64.96 + 14.01 years old. The
highest was 88 years old and the youngest was 21 years old. People over 60 account for 68.1%. The proportion of overweight and obese patients
with BMI > 23 kg/m? accounted for 42% and the abdominal circumference accounted for 79.7%. Mean serum HDL-C and insulin were different
between the two groups of patients with and without hypertension (p <0.05). Average HOMA-IR study group was 3.86 = 3.56.

Table 1: General characteristics of the study subjects.
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The proportion of men and women in the research group is nearly the same. The median age of the study group was 64.96 +
14.01 years old. The highest was 88 years old and the youngest was 21 years old. People over 60 account for 68.1%. The proportion of
overweight and obese patients with BMI > 23 kg/m? accounted for 42% and the abdominal circumference accounted for 79.7%. Mean
serum HDL-C and insulin were different between the two groups of patients with and without hypertension (p <0.05). Average HOMA-

IR study group was 3.86 + 3.56 (Table 2).

lell I;I";'IS\I) (a) With((l)lui I;I:{)N(b) Titzlggn p (a).(b)
n % n % n %

With Insulin resistance (HOMA-IR > 2.6 ) 20 57,1 11 32,4 31 449 <0,05
Without Insulin resistance (HOMA-IR < 2,6) 15 42,9 23 67,6 38 55,1

Table 2: Rate of insulin resistance in metabolic syndrome patients

The Insulin Resistance (IR) rate of the study patients was 44.9%. This ratio was significant difference between two groups of
patients with and without hypertension (p <0.05) (Table 3).

Clinical data With IR (n=31) (HOMA-IR > 2,6) Without IR (n = 38) (HOMA-IR <2,6) p
Age (years ) 68,13 +11,92 62,37 £15,18 > 0,05
Waist circumference (cm) 87,84 + 8,47 87,82 + 8,15 >0,05
BMI (kg/m?) 22,847 + 4,267 22,24 +3,12 > 0,05
SBP (mmHg) 128,71 £ 20,61 122,63 £ 15,19 >0,05
DBP (mmHg) 75,48 10,595 72,89 + 9,84 > 0,05
Total Cholesterol (mmol/L) 5,259+ 1,71 4,926 + 1,486 > 0,05
TriGlycerid (mmol/L) 2,703 + 1,89 1,92 +£ 0,673 <0,05
LDL-Cholesterol (mmol/L) 3,097 +£1,28 3,021 +1,34 > 0,05
HDL-Cholesterol (mmol/L) 1,089 + 0,358 1,033 + 0,216 > 0,05
NonHDL-Cholesterol (mmol/L) 4,17+ 1,57 3,89 +143 >0,05
Glucose (mmol/L) 6,66 £ 1,372 6,074 + 1,619 > 0,05
Insulin (pU/mL) 23,13 + 14,25 6,32 +2,668 <0,001
hs-CRP (mg/L) 592+9,13 4,32+4,42 > 0,05
TC/HDL-C ratio 5,06+ 1,677 4,875+ 1,52 > 0,05
TG/HDL-C ratio 2,76 +£2,16 1,92 +£0,726 <0,05
LDL-C/HDL-C ratio 2,95+ 1,104 2,99 + 1,408 > 0,05

Table 3: Clinical characteristics distributed by insulin resistance group.

There was a significant difference between mean TG, blood insulin and TG / HDL-C ratio between the two groups with and
without insulin resistance (p <0.05) (Table 4).
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TG 473+0,6 4,42 +£042 4,56 + 0,52 <0,05
TyG-BMI 107,43 + 21,80 97,95 + 14,44 102,21 + 18,59 >0,05
TyG-WC 413,41 + 54,20 387,78 £ 49,48 399,29 + 52,85 >0,05

Table 4: Value of Triglycerid/ Glucose Indexs (TyG, TyG-BMI and TyG-WC).

The average TyG index of the study group was 4.56 + 0.52 and there was the difference between the two groups with and without
insulin resistance (p <0.05) (Table 5).

Hypertension (n = 35) Without HTN (n = 34) p
TyG index
HOMA-IR > 2,6 (n=31) 4,82 + 0,66 4,56 + 0,421 > 0,05
HOMA-IR < 2,6(n = 38) 4,31 +0,42 4,49+ 0,41 > 0,05
TyG - BMI index
HOMA-IR > 2,6 (n=31) 111,13 £ 24,62 100,71 + 14,05 > 0,05
HOMA-IR < 2,6(n = 38) 97,23 + 16,23 98,42 + 13,51 > 0,05
TyG - WC index
HOMA-IR >2,6 (n=31) 415,12 + 59,79 410,31 £44,78 > 0,05
HOMA-IR < 2,6(n = 38) 370,94 + 50,28 398,75 + 46,79 > 0,05

Table 5: Characteristics of TyG, TyG-BMI, TyG-WCindex according to hypertension (HTN).

There were no significant differences in the values of TyG, TyG-BMI and TyG-WC between patients with and without hypertension
(Table 6).

With IR (n=31) (HOMA-IR > 2,6) Without IR (n = 36) (HOMA-IR < 2,6) p
TyG Index

Male (n = 35) 4,57+ 0,596 4,48 £0,439 > 0,05
Female (n = 34) 4,872 +0,579 4,35+ 0,39 <0,05
TyG - BMI Index

Male (n = 35) 104,94 £ 21,15 100,83 + 13,50 > 0,05
Female (n = 34) 109,77 £ 22,82 94,76 + 15,16 > 0,05
TyG - WC Index

Male (n = 35) 411,04 + 65,58 405,29 £41,53 > 0,05
Female (n = 34) 415,64 £ 43,02 368,32 + 51,38 > 0,05

Table 6: Value of Triglycerid Glucose index (TyG, TyG, TyG-WC) by gender.

There was only a difference between TyG index in women between group with and without insulin resistance (p <0.05) (Table 7).

With IR (n=31) (HOMA-IR > 2,6) Without IR (n = 36) (HOMA-IR < 2,6) p
TyG Index
<60 years old (n = 22) 4,84 +0,70 4,49 + 0,48 > 0,05
> 60 years old ( n =47) 4,69 £0,57 4,37+0,37 <0,05
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TyG - BMI index
<60 years old (n =22) 96,53 £ 18,21 96,53 = 18,21 > 0,05
> 60 years old ( n=47) 109,73 £ 23,53 98,88 £ 11,73 > 0,05
TyG - WC index
<60 years old (n = 22) 412,89 £ 50,06 389,86 + 62,08 > 0,05
> 60 years old ( n=47) 413,56 + 56,38 386,42 + 40,75 > 0,05

Table 7: Value of Triglycerid Glucose Index (TyG, TyG, TyG-WC) index by age group.

There was a difference between TyG index in patients> 60 years old between group with and without insulin resistance (p <0.05).
There was no statistically significant difference between TyG-BMI and TyG-WC between the group with and without insulin resistance

(Table 8).

Patients\Index MS with IR (n=31) r (p) MS without IR (n =38) r (p) MSr (p)
Hs-CRP 0,016 (> 0,05) -0,082 (> 0,05) -0,064 (> 0,05)
Lipid profile
Cholesterol 0,36 (<0,05) -0,004 (> 0,05) 0,253 (< 0,05)
Triglycerid 0,272 (> 0,05) 0,327 (< 0,05) 0,254 (< 0,05)
HDL-C 0,231 (> 0,05) -0,204 (> 0,05) 0,189 (> 0,05)
LDL-C 0,177 (> 0,05) -0,071 (> 0,05) 0,096 (> 0,05)
Non-HDL-C 0,339 (> 0,05) 0,043 (> 0,05) 0,231 (> 0,05)
Atherosclerosis index
TC/HDL-C 0,2 (>0,05) 0,140 (> 0,05) 0,146 (> 0,05)
TG/HDL-C 0,147 (> 0,05) 0,406 (< 0,05) 0,209 (> 0,05)
LDL-C/HDL-C 0,03 (> 0,05) 0,019 (> 0,05) -0,002 (> 0,05)
TyG Index
TyG 0,482 (< 0,05) 0,407 (< 0,05) 0,488 (< 0,001)
TyG - BMI 0,136 (> 0,05) 0,231 (> 0,05) 0,222 (> 0,05)
TyG - WC 0,251 (> 0,05) 0,482 (< 0,05) 0,327 (< 0,05)

Table 8: Correlation between HOMA-IR index and other factors.

TyG index was positively correlated with HOMA-IR index in patients with metabolic syndrome, the group of patients with insulin
resistance and without insulin resistance (p <0.05) (Figures 1-3).
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Figure 1: Spearman correlation between TyG index and HOMA index in group of metabolic syndromes with insulin resistence.
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Figure 2: Spearman correlation of TyG, TyG-WC index with HOMA index in the group of metabolic syndrome without insulin
resistance.
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Figure 3: Spearmen correlation of TyG indicators with HOMA-Index in the group of Metabolic syndromes.
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The TyG-WC index was positively correlated with the HOMA-IR index in the group of patients with MS and group of MS without

insulin resistance (p <0.05) (Table 9).

OR C195% p

Hs-CRP 1,035 0,963 - 1,113 >0,05

Lipid profile
Cholesterol 1,144 0,844 - 1,551 > 0,05
Triglycerid 1,593 1,029 - 2,467 <0,05
HDL-C 1,975 0,368 - 10,606 > 0,05
LDL-C 1,046 0,725 - 1,509 > 0,05
NonHDL-C 1,133 0,822 - 1,562 >0,05

Atherosclerosis index
TC/HDL-C 1,077 0,796 - 1,457 >0,05
TG/HDL-C 1,483 1,010 - 2,179 <0,05
LDL-C/HDL-C 0,969 0,665 - 1,413 > 0,05
TyG index
TyG 3,362 1,211 -9,303 <0,05
TyG - BMI 1,031 1,001 - 1,061 <0,05
TyG - WC 1,010 1,000 - 1,020 >0,05
TyG and TyG-BMI indices had independent prognostic significance for insulin resistance in patients with metabolic syndrome (p <0.05).

Table 9: Logistic regression between insulin resistance and indicators.

Discussion

Insulin Resistance and Characteristics of TyG, TyG-BMI
and TyG-WC index in Patients with Metabolic Syndrome
with or without Hypertension

HOMA-IR Index and Insulin Resistance Rate

Our study on 69 subjects’ metabolic syndrome showed that
HOMA-IR was 3.86 + 3.56. This result is lower than that of Luis
conducted on 241 subjects with 4.4 = 1.6 [5]. The HOMA-IR index
in the hypertension group was higher than the non-hypertensive
group with the value of 5.33 £ 4.43 compared to 2.34 + 1.14,
this difference was significant and statistically significant with p
<0.05. The average value of HOMA-IR in patients without insulin
resistance was 1.604 + 0.53, which is close to the results of Leay-
Kiaw Er et al. 1.58 £ (1.24-1.98) [6].

According to the recommendations of the World Health
Organization and the European Insulin Resistance Research Group
(EGIR): the highest quartile of HOMA-IR certificate group as the
cutoff point, which is greater than this value, is considered as

insulin resistance. So, we selected the reference value according
to a reliable international study by Ascaso Juan F. in which the
HOMA-IR > 2.6 was considered as insulin resistance [11]. In our
study, the rate of insulin resistance in the research group according
to HOMA-IR was 44.9%, our study is slightly higher than that of
our previous study [13], the same results as other study on Asian
Americans despite lower BMI [14]. Otherwise, the proportion of
hypertensive patients with insulin resistance is much higher than
that of patients without hypertension, it was 57,1%, this difference
is statistically significant with p<0.05. The reason can be justified
because hyperinsulinemia with insulin resistance was a new risk
factor for Vietnamese hypertensive patients [1,2,13].

Tyg, Tyg-BMI and Tyg-WC Index on Patients with Metabolic
Syndrome

In 2014, a cross-sectional study directly to measure the
amount of insulin resistance was concluded that the TyG index
was most effectively assessed for early identification of insulin
resistance. Along with, BMI and WC are two simple, inexpensive
and non-invasive anthropometric parameters that are useful in
diagnosing obesity as well as assessing metabolic risk [15]. TyG-
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BMI, TyG-BMI and TyG-WC have been shown by many studies
to be a scale for estimating and replacing HOMA-IR. These TyG
indicators are more significant than the HOMA-IR index in the
diagnosis of insulin resistance [6,16]. In our study, the TyG index
was calculated based on fasting triglycerides and fasting blood
glucose after an 8-hour fasted patient showed a result of 4,55 +
0,52. Our results are close to that of Juan Salazar et al. Done in
2004, subjects > 18 years old in Venezuelan in 2017 was 4.6 + 0.3
[8]. A study in Mexico, analysis of multiple subjects showed TyG
results was 3.7 £ (3.5 -3.9) in healthy subjects, 5.3 + (4.9 - 5.6) in
obese people, 5.5 + (5.0 - 5.7) in pre-diabetes [9].

Differences in our study subject’s selection and other studies
affect TyG results but the difference is not significant. Comparing
TyG index between men and women, there is no statistically
significant difference. Although the value of TyG in our study in
the both sexes is similar to that of Luis E. Simental-Mendia et
al. it may be because the sample is not large enough to make a
significant difference between men and women [5]. TyG index was
distributed by age group in patients with and without hypertension
and no statistically significant differences. For patients with and
without hypertension, we compared the average value of the
TyG index between patients with and without insulin resistance,
and there was no significant difference between patients with or
without insulin resistance and with or without hypertension (p>
0.05). The TyG index in our study was higher in the group with
insulin resistance than the group without insulin resistance. In men
and women, the group with insulin resistance in women is higher
than in men, this difference is significant with p <0.05. When
compared by age group, patients > 60 years with HOMA-IR >
2.6 had a higher value of TyG than those of HOMA-IR < 2.6 and
had a significant difference (p <0, 05), TyG values were 4.69 +
0.58 and 4.37 + 0.37 respectively. When compared to other studies
such as B Kang (2017) done in adolescence, Leay-Klaw Er (2016)
performed in patients without diabetes all gave the same conclusion
when comparing between the two HOMA-IR group [6,10].

In our study, the value of TyG-BMI is 102,218 + 18,618 and
TyG-WC is 399,31 + 52,91. There was no significant difference
between the hypertensive group and the nonhypertensive group
with p>0.05, the difference between patients with or without insulin
resistance was not significant when the patient had hypertension
(p> 0, 05). In terms of gender between the two research groups
with and without insulin resistance, TyG-BMI and TyG-WC were
not significantly different. Comparing by age group, both research
groups have low TyG-BMI and TyG-WC in < 40. However, the
differences by 3 age groups are not statistically significant. In
general, the values of TyG-BMI and TyG-WC were higher in the
insulin-resistant group (HOMA-IR > 2.6). Perhaps the sample of
our study is not large enough, so it could not make a statistically
significant difference between the two groups with and without
insulin resistance.

Correlation Between TyG, TyG-BMI and TyG-WC and
HOMA-IR Index in Patients with Metabolic Syndrome with
or without Hypertension

In patients with insulin resistance, blood cholesterol and TyG
index were positively correlated with HOMA-IR. In particular,
TyG index has the strongest correlation with HOMA-IR with r =
0.483, p <0.05, next is blood cholesterol concentration with r =
0.36, p <0.05.

For patients without insulin resistance, triglycerides and the
TyG index remained correlated with HOMA-IR. In addition, TyG-
WC was also correlated with r = 0.482, p <0.05, TG / HDL-C
ratio was also correlated with r = 0.406, p <0.05. In patients with
metabolic syndrome (with or without hypertension), TyG was
significantly correlated with the largest HOMA-IR index (r=0.488,
p <0.001). This is a strong correlation between the TyG index and
the insulin resistance index. Our results were similar to those of
Fernando Guerrero-Romero and colleagues in 99 patients after
considering the pearson correlation between TyG and HOMA-IR.
But our study has a stronger correlation, Fernando giving R =0.391
(p=0.01) [9]. The 2008 Luis study also demonstrated a correlation
between TyG and HOMA-IR with r = 0.32 [5]. In 2017, B Kang’s
work published the results of TyG index which is a very useful
insulin resistance diagnostic marker with r = 0.41, p <0.001 [10].

Logistic regression of TyG indices and insulin resistance
showed that TyG was able to predict independently of insulin
resistance according to HOMA-IR’s diagnostic threshold > 2.6
with p <0.05, OR = 3,362 (CI 95%: 1,211 - 9,303). With OR =
4.11 (C195%: 2.51 - 14.80) and p <0.001 Leay-Klaw Er also have
similar conclusions about the independent relationship between
TyG and insulin resistance [6]. Regardless of the research group’s
correlation, the results show that the TyG index is positively
correlated with the HOMA-IR index. Our results are consistent
with many foreign studies of prestigious authors in Mexico, Korea
and Italy [9,10].

For TyG-WC, our study also showed a correlation with
HOMA-IR insulin resistance index in patients with metabolic
syndrome with or without hypertension and patients with
metabolic syndrome which has insulin resistance with r = 0.332
respectively, p <0.05 and r = 0.482, p <0.05. There is no agreement
on the insulin diagnosis value of TyG-WC between the studies.
Leay-Kiaw Er’s study also found no strong association between
TyG-WC and HOMA-IR insulin resistance index [7]. However,
some authors have found the opposite result that TyG-WC is
more diagnostic than TyG-BMI can be explained by the reason of
the waist including subcutaneous fat and visceral adipose tissue.
Visceral adipose tissue plays a major role in insulin resistance, the
waist circumference cannot adequately represent visceral adipose
tissue, so the ability to assess insulin resistance is insufficiently
convincing [6].
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Conclusion

The rate of insulin resistance in Vietnamese patients with
metabolic syndrome is 44.9% and metabolic syndrome with
hypertension was 57,1%. The average value of TyG, TyG-BMI and
TyG-WC was respectively 4.56 £ 0.52, 102.21 £ 18.59 and 399.29
+ 52.85. The TyG index had a significant difference between the
group of MS with and without insulin resistance. Only TyG index
showed the strongest positive correlation with HOMA-IR index (p
<0.05) and TyG index had an independent prognostic significance
with OR = 3,362 (CI 95%: 1,211 - 9,303). This is our initial study,
although the encouraging results and it need have the further
studies to define whether TyG index can be used to evaluating the
insulin resistance in metabolic syndrome.

References

1. Huynh Van Minh HV,Thanh LC, Trinh TD, Tho TD, et al.(1997) Insuli-
naemia and slight overweight: the case of viethamese hypertensives.
International Journal of Obesity New England 21: 897-902.

2. Huynh Van Minh et al. (1997) Insulinoresistance et hypertension arteri-
elle essentielle chez les vietnamiens. Archives des maladies du coeur
et des vaisseaux, France Tome 90. No 8. 1143-1145.

3. Reaven G (2004) “The metabolic syndrome or the insulin resistance
syndrome? Different names, different concepts, and different goals”,
Endocrinology and metabolism clinics of North America 33: 283-303.

4. O’'Malley G, Santoro N, Northrup V, D’Adamo E, Shaw M, et al. (2010)
“High normal fasting glucose level in obese youth: a marker for insulin
resistance and beta cell dysregulation”, Diabetologia 53: 1199-1209.

5. Simental-Mendia LE, Rodriguez-Moran M, Guerrero-Romero F (2008)
“The product of fasting glucose and triglycerides as surrogate for iden-
tifying insulin resistance in apparently healthy subjects”, Metabolic
syndrome and related disorders 6: 299-304.

6. Leay-Kiaw Er, Wu S, Chou HH, Hsu LA, Teng MS, et al. (2016) “Trig-
lyceride glucose-body mass index is a simple and clinically useful sur-
rogate marker for insulin resistance in nondiabetic individuals”, PloS
one 11: 0149731.

7.

8.

10.

1.

12.

13.

14.

15.

16.

Rodriguez-Moran M, Simental-Mendia LE, Guerrero-Romero (2017)
“The triglyceride and glucose index is useful for recognising insulin
resistance in children”, Acta Paediatrica 106: 979-983.

Salazar J, Bermudez V, Calvo M, Olivar LC, Luzardo E, et al. (2017)
“Optimal cutoff for the evaluation of insulin resistance through triglyc-
eride-glucose index: A cross-sectional study in a Venezuelan popula-
tion. version 3; F1000Res 6: 1337.

Guerrero-Romero F, Simental-Mendia LE, Gonzalez-Ortiz M, Mar-
tinez-Abundis E, Ramos-Zavala MG, et al. (2010) “The product of trig-
lycerides and glucose, a simple measure of insulin sensitivity. Com-
parison with the euglycemic-hyperinsulinemic clamp”, The Journal of
Clinical Endocrinology & Metabolism 95: 3347-3351.

Kang B, Yang Y, Lee EY, Yang HK, Kim HS, et al. (2017) “Triglycerides/
glucose index is a useful surrogate marker of insulin resistance among
adolescents”, International Journal of Obesity 41: 789-792.

Ascaso JF, Pardo S, Real JT, Lorente RI, Priego A, et al. (2003) “Di-
agnosing insulin resistance by simple quantitative methods in subjects
with normal glucose metabolism”, Diabetes care 26: 3320-3325.

Wallace TM1, Levy JC, Matthews DR (2004) Use and Abuse of HOMA
Modeling Diabetes Care 27: 1487-1495.

Minh HV, Thanh LC, Ngoc PT, Trinh TD, Tho TD, et al. (1997) Insulin
resistance: a new risk factor inViethamese hypertensives. Abstracts
Book. The second Pacific Rim conference on hypertension in Manila,
Philippine Pg no 57.

Pu J, Romanelli R, Zhao B, Chung S, Nimbal V, et al. (2015) Higher
Prevalence of Insulin Resistance Among Asian Americans Despite
Lower Body Mass Index. J Patient Cent Res Rev 2: 100.

Tingting D, Yuan G, Zhang M, Zhou X, Sun X, et al. (2014) “Clinical
usefulness of lipid ratios, visceral adiposity indicators, and the triglyc-
erides and glucose index as risk markers of insulin resistance”, Car-
diovascular Diabetology 13:146.

Vasques AC, Novaes FS, de Oliveira Mda S, Souza JR, Yamanaka A,
et al. (2011) “TyG index performs better than HOMA in a Brazilian pop-
ulation: a hyperglycemic clamp validated study”, Diabetes research
and clinical practice 93: €98-e100.

10

J Obes Nutr Disord, an open access journal
ISSN: 2577-2244

Volume 4; Issue 01


https://www.nature.com/articles/0800487
https://www.nature.com/articles/0800487
https://www.nature.com/articles/0800487
https://www.ncbi.nlm.nih.gov/pubmed/15158520
https://www.ncbi.nlm.nih.gov/pubmed/15158520
https://www.ncbi.nlm.nih.gov/pubmed/15158520
https://www.ncbi.nlm.nih.gov/pubmed/20204321
https://www.ncbi.nlm.nih.gov/pubmed/20204321
https://www.ncbi.nlm.nih.gov/pubmed/20204321
https://www.ncbi.nlm.nih.gov/pubmed/19067533
https://www.ncbi.nlm.nih.gov/pubmed/19067533
https://www.ncbi.nlm.nih.gov/pubmed/19067533
https://www.ncbi.nlm.nih.gov/pubmed/19067533
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149731
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149731
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149731
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149731
https://www.ncbi.nlm.nih.gov/pubmed/28218949
https://www.ncbi.nlm.nih.gov/pubmed/28218949
https://www.ncbi.nlm.nih.gov/pubmed/28218949
https://www.ncbi.nlm.nih.gov/pubmed/29375810
https://www.ncbi.nlm.nih.gov/pubmed/29375810
https://www.ncbi.nlm.nih.gov/pubmed/29375810
https://www.ncbi.nlm.nih.gov/pubmed/29375810
https://www.ncbi.nlm.nih.gov/pubmed/20484475
https://www.ncbi.nlm.nih.gov/pubmed/20484475
https://www.ncbi.nlm.nih.gov/pubmed/20484475
https://www.ncbi.nlm.nih.gov/pubmed/20484475
https://www.ncbi.nlm.nih.gov/pubmed/20484475
https://www.ncbi.nlm.nih.gov/pubmed/28104918
https://www.ncbi.nlm.nih.gov/pubmed/28104918
https://www.ncbi.nlm.nih.gov/pubmed/28104918
https://www.ncbi.nlm.nih.gov/pubmed/14633821
https://www.ncbi.nlm.nih.gov/pubmed/14633821
https://www.ncbi.nlm.nih.gov/pubmed/14633821
https://www.ncbi.nlm.nih.gov/pubmed/15161807
https://www.ncbi.nlm.nih.gov/pubmed/15161807
http://csdlkhoahoc.hueuni.edu.vn/index.php/article/detail_full/3704
http://csdlkhoahoc.hueuni.edu.vn/index.php/article/detail_full/3704
http://csdlkhoahoc.hueuni.edu.vn/index.php/article/detail_full/3704
http://csdlkhoahoc.hueuni.edu.vn/index.php/article/detail_full/3704
https://digitalrepository.aurorahealthcare.org/jpcrr/vol2/iss2/57/
https://digitalrepository.aurorahealthcare.org/jpcrr/vol2/iss2/57/
https://digitalrepository.aurorahealthcare.org/jpcrr/vol2/iss2/57/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209231/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209231/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209231/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209231/
https://www.ncbi.nlm.nih.gov/pubmed/21665314
https://www.ncbi.nlm.nih.gov/pubmed/21665314
https://www.ncbi.nlm.nih.gov/pubmed/21665314
https://www.ncbi.nlm.nih.gov/pubmed/21665314

