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ABSTRACT

Aim: To know serum triglyceride to HDL-cholesterol ratio in Type 2 diabetic patients.

Study design: Observational study

Place and duration of study: Department of medicine, GTTH Lahore from 15-08-2014 till 15-10-2014.
Methods: Analysis included data of 95 patients, who were either admitted or reported to the diabetic
clinic of GTTH, Lahore Pakistan. All patients were suffering from Type 2 diabetes mellitus.
Hypertriglyceridemia due to other causes like, nephrotic syndrome, hypothyroidism and Type 1
diabetes mellitus were excluded from the study. Serum HDL-Cholesterol was measured in each
patient. The Triglyceride/HDL-Cholesterol ratio was calculated. Chi-square test was applied and p-

value of <0.05 was accepted as significant.

RESULTS: A total of 95 patients suffering from Type 2 diabetes mellitus and fulfilling the inclusion
criteria were enrolled in the study. Among the patients studied, mean fasting blood glucose was
173.96+39.2, mean fasting serum triglyceride was 206.15+50.41 and mean HDL-cholesterol was
44.51+7.56. The mean calculated ratio between triglyceride and HDL-cholesterol was 4.85+£1.75.

Conclusion: Markedly high levels of TG/HDL-cholesterol ratio was seen in patients with elevated

triglyceride and low HDL-cholesterol levels.
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INTRODUCTION

Diabetes mellitus induces a state of dyslipidemia with
abnormalities in all lipoproteins namely, LDL-
cholesterol, HDL-cholesterol and Triglyceride levels.
Type 2 diabetes is associated with various patterns of
dyslipidemias that predispose patients to macro
vascular complications like coronary heart disease.
Dyslipidemia in Type 2 diabetes is characterized by
moderate h}/pertriglyceridemia and low level of HDL-
cholesterol.” Once clinical disease develops the
patients have a poor prognosis, than normglycemic
individuals with normal lipids. Similarly
hypertriglyceridemia  with  low  HDL-cholesterol
represent a high risk group for Coronary Heart
Disease, (CHD) morbidity and mortality in Type 2
diabetes®. Hypertriglyceridemia, itself is an
independent risk factor for CHD?®. Frequent
coexistence of hypertriglyceridemia and low HDL-
cholesterol poses a greater risk for CHD
development4. Elevated serum triglycerides are
commonly associated with insulin resistance and
represent a valuable clinical marker of metabolic
syndrome ie., atherogenic dyslipidemia,
hypertension, elevated plasma glucose and
prothrombotic state further increases the risk of
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CHD?®. Thus there is a need to evaluate lipid profile in
our Type 2 diabetic population and determine the
trends of the major risk factors for CHD.
Subsequently this will supplement our physicians in
making decision about therapeutic and dietary
measures in diabetic population.

PATIENTS AND METHODS

A total of 95 patients were included in the study,
among that 52 were males and 43 females. All
patients were already diagnosed with Type 2
diabetes mellitus. Mean age of the patients was
determined. Their fasting sample of serum was taken
and measured for blood glucose, triglyceride and
HDL-cholesterol levels. The serum triglyceride was
further categorized into normal and high levels and
the HDL-cholesterol was categorized into low and
high values. The Triglyceride/HDL-cholesterol ratio
was calculated, by dividing the serum triglyceride
over HDL-cholesterol levels.

RESULTS

A total of 95 patients, diagnosed with Type 2 diabetes
mellitus and fulfilling the inclusion criteria were
enrolled in the study. Mean age of the patients
calculated was 55.14+1.16. Males were 52 and
females were 43 in number. Mean fasting blood
glucose was 173.96+£39.21. Fasting serum
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triglyceride was < 150mg/dL with mean of
137.00£9.90 in patients with mean fasting blood
glucose of 149.71+24.23 and it was > 150mg/dL in
patients with mean of 219.36x43.74 in patients with
mean fasting blood glucose of 178.60+39.91, with p-
value of 0.001, that is statistically significant. HDL-
cholesterolwas low, mean of 38.38+6.29 with mean
fasting blood glucose of 175.76+4.45 and it was high,
mean of 48.60+5.22 with mean fasting blood glucose
of 173.57+£37.73. The p-value was 0.001, statistically
significant. The mean TG/HDL-cholesterol ratio was
3.28+0.50 in patients with triglyceride <150mg/dL and
was 5.13+1.75 in those with triglyceride of
>150mg/dL. The p-value was 0.001, statistically
significant. The mean TG/HDL-cholesterol was
5.80+2.7 in patients with low HDL and was 4.2+1.13
in patients with high HDL-cholesterol of mean
48.60+5.29. The p-value was 0.001, statistically
significant.

Table 1: Baseline Characteristics of the Diabetic Population

Variables Mean + SD or n (%)
Age 55.14 +11.16
Gender

Male 53

Female 42

Fasting Blood Sugar 173.96 £ 39.21

HDL Cholesterol 4451 +7.56
HDL categories

Low HDL 42 (39.6)
High HDL 63 (59.4)

Fasting Triglyceride 206.15 £ 50.41

Triglyceride categories

TG < 150 17 (16)
TG = 150 89 (84)
TG/HDL ratio 4.85+*1.75

Fig. 1: Association (Correlation) of Fasting Triglyceride with
HDL Cholesterol
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Table 2: Comparison of Mean of biochemical parameters
(Fasting Triglyceride, HDL- Cholesterol, and TG/HDL ratio)

among Diabetic patients with Low and High HDL.

Low HDL High HDL P-
(Mean = SD) | (MeantSD) value
Age (Years) | 55.6+£10.47 55.03+11.66 | 0.80
Fasting 175.76+£41.45 | 173.57+37.73 | 0.78
blood sugar
Fasting 214.14454.17 | 201.97+47.09 | 0.23
triglyceride
HDL- 38.38+6.29 48.60+5.22 0.001*
cholesterol
TG/HDL 5.80+2.07 4.21+1.13 0.001*
ratio

Table 3: Comparison of Mean of biochemical parameters
(Fasting Triglyceride, HDL- Cholesterol, and TG/HDL ratio)
among Diabetic patients with Normal and Above Normal

Triglyceride.
TG < 150 TG 2150 P-
(MeanzSD) (MeanzSD) value
Age (Years) | 49.06+8.39 56.30+11.28 0.013*
Fasting 149.71+24.23 | 178.60+39.91 | 0.005*
blood sugar
Fasting 137.00+9.90 | 219.36+43.74 | 0.001*
triglyceride
HDL- 42.50+5.53 44.88+7.84 0.249
cholesterol
TG/HDL ratio | 3.28+0.50 5.13+1.75 0.001*

Fig.2: Association (Correlation) of Triglyceride/HDL ratio
with HDL cholesterol
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DISCUSSION

Dyslipidemia is common among Type 2 diabetic
patients. Diabetics had significantly raised levels of
total cholesterol, LDL cholesterol and triglyceride with
significantly lower level of HDL-cholesterol as
compared to controls’. Raised serum triglyceride and
low HDL-cholesterol often precede the onset of Type
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2 diabetes for many years®. Diabetic dyslipidemia is
characterized by elevated triglyceride and low HDL-
cholesterol®. A total of 100 patients with diabetes
mellitus were evauated for lipid profile, out of which
31% had raised triglyceride and 11% had decreased
HDL-cholesterol.4 A study published in Pakistan
Journal of Pharmacy Jan.2012 edition by Shahid SM
et al described diabetes, hypertension and
nephropathy with reference to glycemic control,
dyslipidemia and endothelial dysfunction indicating
the foremost basis of morbidity and mortality
worldwide and rapidly progressing in Pakistan. Study
revealed significantly  high  Triglyceride/HDL-
cholesterol ratio as compared to controls®.
Triglyceride levels were raisedin 49% of diabetic
patients and 80% had less than normal HDL-
cholesterol®. Combination of high LDL and a low
HDL- cholesterol was the commonest pattern of
dyslipidemia found. The triglyceride level in female
patients were higher.” Insulin resistance is a condition
in which cells fail to respond to the normal actions of
insulin. Most people with this condition have high
level of insulin in their blood. Insulin resistance
appears to play an important role in coronary heart
disease and can predict mortality. A study in which
most of the patients were Caucasians identified
Triglyceride/HDL-cholesterol ratio of > 3 as a reliable
predictor of insulin resistance. However not all
studies have found TG/HDL-cholesterol ratio to be
associated with insulin resistance. For example in a
relatively small study of 125 African Americans
participated neither fasting triglyceride nor the
TG/HDL-cholesterol ratio was shown to be a marker
of insulin resistance. Although confirmatory studies
are needed, data suggests that an elevated TG/HDL-
cholesterol ratio may be clinically useful for the
prediction of insulin resistance. Hyperinsulinemia is
associated with low HDL-cholesterol levels”®. The
prevalence of low HDL-cholesterol level in those with
diabetes was almost twice as high as the prevalence
in non-diabetic individuals®. The prevalence of high
plasma triglyceride in individuals with diabetes was
significantly higher than in those without diabetes®.
Triglycerides are almost always higher in studies on
South Asians compared with those on white
Caucasians'***  The majority of studies
examining HDL-cholesterol concentration have
reported lower levels in South Asian immigrants
compared with white Caucasians'®**°. This pattern
of dyslipidemia involving raised triglycerides and
decreased HDL-cholesterol is typical of the
dyslipidemia associated with diabetes and an
important characteristic of the metabolic syndrome.
The dyslipidemia of the metabolic syndrome,
tendency towards low HDL-cholesterol and raised
triglyceride i.e., high TG/HDL-c ratio is typical of the

lipid profile of many South Asians. It is now believed
that the TG/HDL-c ratio is one of the most important
predictors of heart disease. In a Harvard lead study,
author reported high triglyceride alone increased the
risk of heart attack nearly threefold and people with
the highest ratio of TG/HDL-c had 16 times the risk of
heart attack as those with the lowest ratio of
triglyceride to HDL-c. In the study of 340 heart attack
patients and 340 of the healthy same age counter-
parts the TG/HDL-c ratio was the strongest predictor
of heart attack, even more accurate than the
LDL/HDL ratio™®. Nearly all routinely assessed lipid
variables were associated with the extent of coronary
disease but only the ratio of TG/HDL-c were robustly
associated with the disease extent. Elevation in ratio
of TG/HDL-c was the single most powerful predictor
of coronary heart disease among all the lipid
variables examined'’ The importance of TG/HDL-c
can be seen from the recently published results of the
ongoing Copenhagen male study, which studied the
effect this ratio has on the long-term development of
heart disease. The researcher compared healthy
patients who had low TG/HDL-c ratio, <1.7 with
patients with TG/HDL-c, >6. They were amazed to
find that patients with low TG/HDL-c had a lower risk
of developing heart disease than those who had a
high TG/HDL-c. Our study revealed that TG/HDL-c
was high in patients with high triglyceride and low
HDL-c levels in patients with elevated blood glucose,
in Type 2 diabetes. This is in concordance to many
international studies carried out. The need is to
educate patients with Type 2 diabetes that they
should regularly get their fasting lipids checked. The
physicians must calculate the TG/HDL-c ratio in each
case and advise not only medications to decrease
the ratio but also encourage patients to exercise
regularly.

CONCLUSION

Elevation in the ratio of Triglyceride to HDL-
cholesterol is the most powerful predictor of heart
disease in Type 2 diabetes mellitus.

REFERENCES

1. Muhammad Adnan, Iffat Shabbir, Zeha Ali, Fatim A et
al. Impact of Age, Gender and Diabetes on serum lipid
levels. Pak. J.Med. Res. Vol 52,No.l1 Jan-
March2013:213-217

2. 2 FruchartJC,Sacks F, Hermann MP et al. The residual
risk reduction initiative: a call to action to reduce
residual vascular risk in patients with dyslipidemia. Am
J. Cardiol.vol.102;2008:341-445

3. 3Farmer JA, Nicholas R, Thomas P et al. Diabetic
dyslipidemia and atherosclerosis: evidence from
clinical trials. Curr.Diab. Rep.2008Feb;8(1):71-77.

PJMHS Vol. 9,NO. 1, JAN - MAR 2015 39



Serum Triglyceride to HDL Ratio in Patients with Type 2 Diabetes Mellitus

10.

Khursheed MU, Bika RD, Syed ZA, Thanwar D et al.
Lipid profile of patients with diabetes mellitus. World
App. Sci. J.12(9):2011

Shahid SM, NawabN,Sheikh R, Mahboob T. Glycemic
control, dyslipidemia and endothelial dysfunction in
diabetes, hypertension and nephropathy. Pak J
Pharm. Sci. 2012 Jan;25(1):123-9

A S Shera, S Jawad, AMagsood, S Jamil, A Zafar, M
Azfar. Prevalance of chronic complications and
associated factors in Type 2 diabetes. JPMA Feb.
2004;176-80

Mooradian AD et al. Low serum high density
lipoprotein cholesterol in obese subjects with normal
triglyceride. The role of insulin resistance and
inflammatory cytokines. Diabetes ObesMetab Jan
2007; 9: 441-43

Mooradian AD et al. Obesity related changes in high
density lipoprotein metabolism. Obesity March
200916:1152-60

Kennel WB. Lipid, diabetes and coronary heart
disease.: instigate from the Framingham Study. Am
Heart J. may 2011: 1100-7

MC Kergee, Shah B,Marmot MG. Association of
central obesity and insulin resistance with diabetes
prevalence and cardiovascular risk in South Asians.
Lancet May-Jun 2009 337:381-86

11.

12.

13.

14.

15.

16

17

Anand SS, Yousaf S, Vaksan V et al. Differences in
risk factors, atherosclerosis and cardiovascular
disease between ethnic group in Canada. Lancet
March-April 356:279-84

Fischbacter CM, Hunt S, Alexander L. How physically
active are South Asians in United Kingdom? A
literature review. J Public Health(Oxf)26:250-58

Davis TM, Cull CA, Holmann RR.U.K. prospective
Diabetes Study (UKPDS) Relationship between
ethnicity and glycemic control, lipid profile and blood
pressure during the first 9 years of Type 2 diabetes.
Diabetes Care 24:1167-74

Bhatangar D, Anand IS, Durrington PN et al. Coronary
risk factors in people from the Indian Sub-continent
living in West London and their siblings | India. Lancet
345:405-9

Hughes LO, Raval U, Raffery EB.First myocardial
infarction in Asian and white men. BMJ 298:1345-50
AH Barnett, AN Dixon, MW Haneef, NT Raymond, S
Kumar. Type2 diabetes and cardiovascular risk in the
UK South Asian Community.Diabetologia April 2006;
(10):325-30

ProstesoLevus de Luz, DeirdaroFerrato, Jose Rocha
et al. High ratio of Triglyceride to HDL-cholesterol
predicts extensive coronary disease. Clinics
Aug.2008;63(4):427-32.

40 PJMHS Vol 9,NO. 1, JAN — MAR 2015



