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INTRODUCTION

ASSOCIATION OF HIGH DENSITY LIPOPROTEIN LEVELS
WITH ADVANCING AGE IN TYPE 2 DIABETES PATIENTS IN
TERTIARY HOSPITAL.

Shahzad Alam Khan', Igra Imtiaz?

ABSTRACT... Background: HDL particles have several biological functions. Low levels of
HDL-cholesterol are responsible for atherosclerotic disease. Type 2 diabetes is a metabolic
disease of chronic etiology and low HDL-cholesterol is frequent finding in diabetics. Levels
of HDL with advancing age are inconsistent, few study show decline in HDL with increasing
age while others show vice versa results. Objectives: Objective of this study was to establish
an association between low HDL levels with advancing age in type 2 diabetic patients. Study
Design: Cross sectional descriptive study. Setting: Diabetes Outpatient Department Nishtar
Hospital Multan. Period: 6 months extending from March 2018 to August 2018. Materials and
Methods: 145 patients with newly or previously diagnosed type 2 diabetes mellitus, age >35
years were considered for the study. Those diabetics who had family history of dyslipidemias (to
rule out familial hyperlipidemias) were excluded. Study was started after acquiring permission
from ethical committee. All the patients were evaluated for the HDL levels by getting a fasting
lipid assay. Results: Out of 145 cases 78 (53.6%) were males while remaining 67 (46.4%) were
female. Mean age of the patients was 57.27 + 6.91 years. Mean HDL level was 37.82 + 8.42.
It was seen that HDL is low in 116/145 (80%) patients. Those diabetic patients who were < 60
(91 cases), HDL was noticed to be low in 67/91(73.62%) patients. Among patients >60 years
(54 cases), HDL was identified to be low in 49/54(90.7%) patients. P-value was found out to be
0.012 Conclusion: Due to falling levels of HDL with advancing age in diabetic patients, there
is increase in cardiovascular events in elderly diabetic patients. So the measures which tend
to increase HDL level will also give protection against adverse cardiovascular event in elderly
diabetics.
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irrespective of sex, ethnicity and race, however,
the data supporting its role in cardio protection is

HDL particles have several biological functions,
the most important is the ability of HDL to promote
efflux of cholesterol from cells and help to transport
cholesterol in reverse direction from lipid laden
macrophages. Low levels of HDL-cholesterol
are responsible for atherosclerotic disease in an
indirect way by causing increased concentration
of triglyceride-rich lipoproteins. Low levels of HDL-
cholesterol potentially aggravates the chances of
adverse coronary events in individuals already
having CAD as well as among those who don’t
have previous CAD."? It also potentiates the risk
of silent myocardial infarction and silent coronary
artery disease in high risk T2DM patients.?
Although Low-HDL levels are predictor of CHD

lacking.*®

Type 2 diabetes is a metabolic disease of
chronic etiology which occurs due to defective
action and/or secretion of insulin. Low HDL-
cholesterol is frequent finding in diabetes™® every
second diabetic female has low levels of HDL-
cholesterol and every forth diabetic male has
very low HDL-cholesterol. Initial observational
studies recognized HDL-cholesterol as a potent
independent factor for increasing cardiovascular
(CV) hazards among those patients who are
already taking optimum statin dose.*'°® Park JH
et al'!, noticed that the HDL-C level in males tend
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TYPE 2 DIABETES PATIENTS

to fall linearly, while a more rapid decline of these
levels was seen in females during their middle
age period. It has been seen that the HDL-C
level in the elder members of longevity family
remain higher as compared to younger members
of non-longevity family. HDL-C tends to remain
high in healthier elderly persons when compared
with younger persons with co-existing diabetes
and coronary artery disease.'? Various cross
sectional and longitudinal studies show that HDL-
cholesterol concentration is higher in healthy
older subjects.’®'” Numerous studies show that
HDL-Cholesterol level changes with growing age
is not consistent.’®** Some studies illustrated
that HDL-C declines?*2 with increasing age while
other suggest that HDL-C does not change with
advancing age.'8#

Walter noticed that plasma HDL-C levels tend
to fall in men during teenage and early youth,
however in old age individuals levels either remain
unchanged or tend to rise.* On the other hand
HDL-C levels in females remains invariably stable
throughout the span of their life, however, once
menopause occurs only there and then HDL-C
concentration starts falling.?

All the previous work has been done to see the
relationship of HDL levels with advancing age in
otherwise healthy people. Little work has been
done to look for this association in diabetic
population who are more prone to untoward
effects of low HDL. This study will provide a good
baseline data to establish the relation of low
HDL with increasing age in diabetic population.
It would also help in taking measures to prevent
fall in HDL in elderly diabetic so that adverse
cardiovascular risk can be minimized.

OBJECTIVE

Purpose of carrying out this study was to
establish any relation between low HDL levels
and advancing age in type 2 diabetic patients.

OPERATIONAL DEFINITIONS
Low HDL Levels

Low HDL is defined as HDL <40mg/dl for males
and <50mg/dI for females.

Type 2 Diabetes

Patients already diagnosed as T2DM or recently
diagnosed on the grounds of fasting blood sugar
levels > 126 mg/dl or 2 hours after meal blood
sugar level > 200mg/dl in a patient over 35 years
of age.

Setting
Diabetes Outpatient Department Nishtar Hospital
Multan.

Duration of Study
6 months extending from March 2018 to August
2018.

Sampling Technique
Consecutive non probability

Data Collection Procedure

145 consecutive patients diagnosed with non-
insulin dependent diabetes mellitus who attended
the diabetes outdoor clinic and meeting the
inclusion criteria were considered for the study.
Study was started after acquiring permission
from ethical committee. After taking duly signed
informed consent individuals having diabetes
were enrolled. All the patients were evaluated
for the HDL levels by getting a fasting lipid assay
from Central Lab. of Nishtar Hospital. The results
were entered in a specially designed proforma.
All the data was analysed by using SPSS version
20. Mean and standard deviation for age, duration
of diabetes and serum HDL were calculated.
Frequencies were calculated for low HDL level
with respect to age groups. Stratification was
done for variables of age, gender, duration of
diabetes. Chi-square test was applied to see the
association of HDL level with advancing age.
P-value < 0.05 was considered significant.

RESULTS

A total of 145 patients were taken as study
cases. Out of these 78 (53.6%) were males while
remaining 67 (46.4%) were female. Mean age of
the patientswas 57.27 + 6.91 years. Mean duration
of diabetes mellitus was 9.22 + 4.69 years.
Frequencies of various lipid abnormalities seen
in study population were hypereholesterolemia
(567.20%), hypertriglyceridemia (70.34%) and low
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HDL (80%) Graph-1). Mean HDL level was 37.82
+ 8.42. It was seen that HDL is low in 116/145
(80%) patients (Graph-2). Among 78 diabetic
male patients mean HDL was 36.01 + 7.65 and
among 67 female patients mean HDL was 42.09
+ 7.89. So HDL levels were low in male patients
as compared to female patients.

Frequency of various lipid abnormalities
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Figure-1. Frequency of various lipid abnormalities
in study population.

Frequency of low HDL

Hl Low HDL

Normal HDL

Figure-2. Frequency of low HDL in study population.

In age group < 60 years, there were 91 patients,
males were 54/91(59.34%) while females were
37/91(40.65%). Mean duration of diabetes mellitus
was 8.075 + 2.105 years, mean HDL level was
39.07 + 8.6 and HDL was low in 67/91(73.62%)
patients. Hyperlipidaemias was present in
72/91(79.27%). Serum triglyceride was found to
be high in 63/91(69.36%). LDL was found to be
high in 54/91(59.45%). There were 24(16.5%)
males and 30(20.65%) females.

In age group >60 years, there were 54 patients
in total, male were 24(16.5%) and female were
30(20.65%). Mean duration of diabetes mellitus

was 11.59 + 2.59 years, mean HDL level was
38.85 + 7.83. HDL was found to be low in
49/54(90.7%) patients. P-value for association of
low HDL and advancing age was found out to be
0.012 (Table-l, Figure-3).

Age < 60 Age > 60 P-

N =111 N =34 Value
Males 54/91 (59.34%) 24/54 (44.45%) 0.043
Females 37/91 (40.65%) 30/34 (55.56%) '
Mean <
duration of 8.075 + 2.105 11.59 + 2.59

0.001

DM
Low HDL 67/91 (73.62%) 49/54 (90.7%) 0.012

Table-l. Association of gender, duration of diabetes
and low HDL with advancing age.

1 90.70%
0.9
0.8 73.20%
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Low HDL

W age<60 age>60

Figure-3. Association of age and low levels HDL in
diabetic population.

DISCUSSION

The purpose of this study was to identify any
relation between HDL levels and advancing
age in diabetic population. The main findings
were that HDL-C concentration decreases with
increase in age in diabetic people. This study
strongly endorses the notion that other measures
like physical activity and drugs like fibrates may
be recommended to increase HDL-C in elderly
diabetics.

Diabetes mellitus (DM) is a cluster of several
metabolicderangements. Classicalderangements
in lipid metabolism in type 2 diabetics include
high triglycerides (Tq) levels, low levels of high
density lipoprotein cholesterol (HDL-c) levels,
and increased concentration of LDL. US National
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Cholesterol Education Program Expert Panel on
Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment
Panel lll [ATP lll])declared in their 3rd report those
diabetics who have low levels of high-density
lipoprotein cholesterol (HDL-C) have profound
risk factor for ischemic heart disease.?

In our study, we noticed that HDL was low in 116
(80%) patients and it was the most frequently
occurring dyslipidaemia in our patients with
T2DM. Harris SB et al?, discussed the common
patterns of diabetic dyslipidaemias which showed
that high-density lipoprotein-cholesterol (HDL)
levels below normal is the commonest finding.
It is also in coherence with another study?®
conducted in department of medicine Nepalgunj
medical college and Teaching Hospital, Banke,
Nepal, which showed abnormally low levels
of HDL as the largest abnormality (62%) then
there was hypertriglyceridemia (56.5%), then
hypercholesterolemia (53.7%) and the least was
high LDL in (44.4%). Weerarathna TP et al.?° found
prevalence of low HDL as 17.6%.

In a Pakistani research carried out by Ahmad N, et
al.®® 100 patients with T2DM were studied and not
a single patients had a low HDL-Cholesterol. It is
a very unusual finding in type 2 diabetics. It may
be attributed to very small size of the sample or
some laboratory related error.

In our study we see that male diabetic patients
had lower levels of HDL as compared to females.
In a study conducted by Gilani SY et al®*', low HDL
was found to be more common in females than
males (p<0.05). This difference may be because
of inequality of male and female sample in our
study.

An interesting aspect of our study is that we have
tried to see relation between HDL levels and
increase in age in diabetic patients. Previously, a
very little work has been so far done to establish
an association between the two. In order to see
this association we divided type 2 diabetic people
in two groups. Those diabetic patient who were
less than 60 years age had 73.62% frequency
of low HDL levels. Patients above 60 years age

had 90.7% frequency of low HDL levels. P-value
was found to be 0.012 which shows a significant
relation between low HDL levels with advancing
age in type 2 diabetic people. Windler E et al*?
and Saleheen D et al® noticed that level of HDL
tend to rise with increasing age. Wilson PW et
al.** had also similar findings. These are quite in
accordance with our study. However, all these
studies observed trends of low HDL in otherwise
healthy population. Contrary to that Weerarathna
TP et al®found that in diabetic patients low HDL
had more strong relation with younger age in Sri
Lankan population.

CONCLUSION

In contrary to previous data which suggests
that changes in HDL cholesterol with advancing
age are nonlinear, our study shows that patients
with non-insulin dependent DM have a linear
association between HDL cholesterol and
increase in age. Due to falling levels of HDL
with advancing age in diabetic patients, there
is increase in cardiovascular events in elderly
diabetic patients. So the measures which tend
to increase HDL level will also give protection
against adverse cardiovascular event in elderly
diabetics.

Copyright© 05 May, 2019.

REFERENCES

1. WangJ, ShiL, ZouY, Tang J, Cai J, Wei Y, et al. Positive
association of familial longevity with the moderate-
high HDL-C concentration in Bama Aging Study.
Aging (Albany NY). 2018 Nov 28; 10(11):3528-40.

2. Arca M, Montali A, Valiante S, Campagna F, Pigna
G, Paoletti V, et al. Usefulness of atherogenic
dyslipidemia for predicting cardiovascular risk in
patients with angiographically defined coronary
artery disease. Am J Cardiol. 2007; 100(10):1511-16.
doi: 10.1016/j. amjcard. 2007.06.049.

3. Valensi P, Avignon A, Sultan A, Chanu B, Nguyen MT,
Cosson E. Atherogenic dyslipidemia and risk of silent
coronary artery disease in asymptomatic patients
with type 2 diabetes: a cross-sectional study.
Cardiovascular diabetology. 2016 Dec;15(1):104.

4. Toth PP, Barter PJ, Rosenson RS, Boden WE, Chapman
MJ, Cuchel M, et al. High-density lipoproteins:
a consensus statement from the National Lipid
Association. J Clin Lipidol. 2013; 7(5):484-525. doi:

Professional Med J 2019;26(9):1471-1476.

www.theprofesional.com

10.1016/j.jacl.2013.08.001.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Windler E%5BAuthor%5D&cauthor=true&cauthor_uid=17654448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleheen D%5BAuthor%5D&cauthor=true&cauthor_uid=26025389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weerarathna TP%5BAuthor%5D&cauthor=true&cauthor_uid=28057504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weerarathna TP%5BAuthor%5D&cauthor=true&cauthor_uid=28057504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang J%5BAuthor%5D&cauthor=true&cauthor_uid=30485248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi L%5BAuthor%5D&cauthor=true&cauthor_uid=30485248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zou Y%5BAuthor%5D&cauthor=true&cauthor_uid=30485248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang J%5BAuthor%5D&cauthor=true&cauthor_uid=30485248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cai J%5BAuthor%5D&cauthor=true&cauthor_uid=30485248
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei Y%5BAuthor%5D&cauthor=true&cauthor_uid=30485248
https://www.ncbi.nlm.nih.gov/pubmed/30485248

TYPE 2 DIABETES PATIENTS

5

5.

10.

11.

12.

13.

14.

Keene D, Price C, Shun-Shin MJ, Francis DP. Effect
on cardiovascular risk of high density lipoprotein
targeted drug treatments niacin, fibrates, and CETP
inhibitors: meta-analysis of randomized controlled
trials including 117 411 patients. BMJ. 2014,
349:94379. doi: 10.1136/bmj.g4379.

Ip CK, Jin D, Gao J, Meng Z, Meng J, Tan Z, et al.
Effects of add-on lipid-modifying therapy on top of
background statin treatment on major cardiovascular
events: A meta-analysis of randomized controlled
trials. Int J Cardiol. 2015; 191:138-48. doi: 10.1016/j.
ijcard.2015.04.228.

Di AE, Sarwar N, Perry P, Kaptoge S, Ray KK, Thompson
A, et al. Major lipids, apolipoproteins, and risk of
vascular disease. JAMA. 2009; 302:1993-00.

Bruckert E. Baccara-Dinet M, Eschewge E. Low HDL-
cholesterol is common in European Type 2 diabetic
patients receiving treatment for dyslipidaemia: Data
from a pan-European survey. Diabet Med. 2007 Apr;
24(4):388-91.

Wilkins JT, Ning H, Stone NJ, Criqui MH, Zhao L,
Greenland P, LIloyd-Jones DM. Coronary heart disease
risks associated with high levels of HDL cholesterol.
Journal of the American Heart Association. 2014 Mar
13;3(2):e000519. doi: 10.1161/JAHA.113.000519.

Estrada-Luna D, Ortiz-Rodriguez M, Medina-Brisefo L,
Carreodn-Torres E, Izquierdo-Vega J, Sharma A, Cancino-
Diaz J, Pérez-Méndez O, Belefant-Miller H, Betanzos-
Cabrera G. Current therapies focused on high-
density lipoproteins associated with cardiovascular
disease. Molecules. 2018 Nov;23(11):2730.

Park JH, Lee MH, Shim JS. Effects of age, sex, and
menopausal status on blood cholesterol profile
in the Korean population. Korean Circ J. 2015 Mar;
45(2):141-48.

He X, Zhang W, Pang G, Lv Y, Hu C, Yang Z. Prevalence
and clinical profile of metabolic syndrome in
longevity: study from Guangxi Zhuang Autonomous
Region, China. BMC geriatrics. 2017 Dec;17(1):169.

Loh TR, Ma S, Heng D, Khoo CM. Age-related changes
in the Cardiometabolic profiles in Singapore resident
adult population: findings from the National Health
Survey 2010. PloS one. 2016 Aug 29;11(8):e0162102.

Yamada M, Wong FL, Kodama K, Sasaki H, Shimaoka
K, Yamakido M. Longitudinal trends in total serum
cholesterol levels in a Japanese cohort, 1958-
1986. J Clin Epidemiol 1997; 50:425-34.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Upmeier E, Lavonius S, Heinonen P, Viitanen M, Isoaho
H, Arve S, Lehtonen A. Longitudinal changes in serum
lipids in older people the Turku elderly study 1991-
2006. Age and ageing. 2011 Jan 20;40(2):280-3.

Weijenberg MP, Feskens EJ, Kromhout D. Age-related
changes in total and high-density-lipoprotein
cholesterol in elderly Dutch men. Am J Public
Health 1996; 86:798-803.

Abbott RD, Yano K, Hakim AA, Burchfiel CM, Sharp DS,
Rodriguez BL, et al. Changes in total and high-density
lipoprotein cholesterol over 10- and 20-year periods
(the Honolulu Heart Program). Am J Cardiol 1998;
82:172-8.

Carroll MD, Lacher DA, Sorlie PD, et al. Trends in
serum lipids and lipoproteins of adults, 1960-
2002. JAMA. 2005; 294:1773-81.

Siervogel RM, Wisemandle W, Maynard LM. Serial
changes in body composition throughout
adulthood and their relationships to changes in
lipid and lipoprotein levels. The Fels Longitudinal
Study. Arterioscler Thromb Vasc Biol. 1998; 18:1759-
64.

Wilson PWF, Anderson KM, Harris T, et al. Determinants
of change in total cholesterol and HDL-C with age:
The framingham study. J Gerontol. 1994; 49:M252-7.

Garry PJ, Hunt WC, Koehler KM, et al. Longitudinal
study of dietary intakes and plasma lipids in healthy
elderly men and women. Am J Clin Nutr. 1992; 55:682—
8.

Ferrara A, Barrett-Connor E, Shan J. Total, LDL, and
HDL cholesterol decrease with age in older men
and women. The Rancho Bernardo Study 1984-
1994. Circulation. 1997; 96:37-43.

Weijenberg MP, Feskens EJ, Kromhout D. Age-related
changes in total and high-density-lipoprotein
cholesterol in elderly Dutch men. Am J Public
Health. 1996; 86:798-803.

Gobal FA, Mehta JL. Management of dyslipidemia in
the elderly population. Ther Adv Cardiovasc Dis. 2010;
4(6):375-83. doi: 10.1177/1753944710385048.

Walter M. Interrelationships among HDL metabolism,
aging, and atherosclerosis. Arterioscler Thromb
Vasc Biol. 2009; 29(9):1244-50. doi: 10.1161/
ATVBAHA.108.181438.

Professional Med J 2019;26(9):1471-1476.

www.theprofesional.com


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Bruckert%2C+E
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Baccara-Dinet%2C+M
https://www.ncbi.nlm.nih.gov/pubmed/?term=Low+HDL%E2%80%90cholesterol+is+common+in+European+Type+2+diabetic+patients+receiving+treatment+for+dyslipidaemia%3A+data+from+a+pan%E2%80%90European+survey
http://dx.doi.org/10.1161/JAHA.113.000519
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4372980/

TYPE 2 DIABETES PATIENTS

6

26.

27.

28.

29.

30.

National cholesterol education program. Third
report of the national cholesterol education program
(NCEP) expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (adult
treatment panel Ill) final report. Circulation. 2002;
106(25):3143-421.

Harris SB, Ekoé JM, Zdanowicz Y. Glycemic control
and morbidity in the Canadian primary care setting.
Diabetes Res Clin Pract. 2005; 70:90-7.

Shrewastwa MK, Thanpari C, Yadav NK, Mittal RK, Rohil
V. Dyslipidemia in type-2 diabetes mellitus patients
in western of Nepal: A hospital based study. Bali Med
J. 2013; 2:44.

Weerarathna TP, Herath HMM, Liyanage G. Prevalence
of low HDL cholesterol and its associations among
Sri Lankan patients with diabetes mellitus on statin
therapy. Diabetes Metab Syndr. 2017 Nov; 11 Suppl
1:5253-S256.

Ahmed N, Khan J, Siddiqui TS. Frequency of
dyslipidaemia in type 2 diabetes mellitus in patients
of hazara division. J Ayub Med Coll Abbottabad 2008;
20(2):51-4.

31. Gilani SY?,

32.

33.

34.

Bibi S, Ahmed N, Shah SR. Gender
differences of dyslipidemia in type 2 diabetics. J
Ayub Med Coll Abbottabad. 2010 Jul-Sep; 22(3):146-8.

Windler E, Schoffauer M, Zyriax BC. The signifi-
cance of low HDL-cholesterol levels in an ageing so-
ciety at increased risk for cardiovascular disease.
Diab Vasc Dis Res. 2007 Jun; 4(2):136-42.

Saleheen D, Scott R, Javad S et al. Association of HDL
cholesterol efflux capacity with incident coro-
nary heart disease events: A prospective case-con-
trol study. Lancet Diabetes Endocrinol. 2015 Jul;
3(7):507-13.

Wilson PW, Anderson KM, Harri T, Kannel WB, Castelli
WP Determinants of change in total cholesterol and
HDL-C with age: the Framingham Study. Journal of
gerontology. 1994 Nov 1;49(6):M252-7.

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. #
1 Shahzad Alam Khan

Author-s Full Name

Contribution to the paper

Conception of idea, Planning,

Data analysis.

2 Igra Imtiaz

Data collection.

Author=s Signature
//ﬁj

Yo Mo

Professional Med J 2019;26(9):1471-1476.

www.theprofesional.com


https://www.ncbi.nlm.nih.gov/pubmed/?term=Weerarathna TP%5BAuthor%5D&cauthor=true&cauthor_uid=28057504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herath HMM%5BAuthor%5D&cauthor=true&cauthor_uid=28057504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liyanage G%5BAuthor%5D&cauthor=true&cauthor_uid=28057504
https://www.ncbi.nlm.nih.gov/pubmed/28057504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilani SY%5BAuthor%5D&cauthor=true&cauthor_uid=22338441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bibi S%5BAuthor%5D&cauthor=true&cauthor_uid=22338441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed N%5BAuthor%5D&cauthor=true&cauthor_uid=22338441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shah SR%5BAuthor%5D&cauthor=true&cauthor_uid=22338441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilani+SYH+and+hdl
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilani+SYH+and+hdl
https://www.ncbi.nlm.nih.gov/pubmed/?term=Windler E%5BAuthor%5D&cauthor=true&cauthor_uid=17654448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%B6ffauer M%5BAuthor%5D&cauthor=true&cauthor_uid=17654448
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zyriax BC%5BAuthor%5D&cauthor=true&cauthor_uid=17654448
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+significance+of+low+HDL-cholesterol+levels+in+an+ageing+society+at+increased+risk+for+cardiovascular+disease
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleheen D%5BAuthor%5D&cauthor=true&cauthor_uid=26025389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott R%5BAuthor%5D&cauthor=true&cauthor_uid=26025389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Javad S%5BAuthor%5D&cauthor=true&cauthor_uid=26025389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Association+of+HDL+cholesterol+efflux+capacity+with+incident+coronary+heart+disease+events%3A+a+prospective+case-control+study

