CHAPTER 9

DYSLIPIDAEMIA
IN SOUTH AFRICA

Frans | Maritz®

1. INTRODUCTION

Dyslipidaemia remains a major cardiovascular risk factor in the South African population. It affects
some groups more than others, but is also affecting those previously at lesser risk who are now
caught up in the changes brought about by development, the association with a westernised
lifestyle, and the HIV epidemic. South Africa is already weighed down by a quadruple burden of
disease, including the pre-transitional diseases associated with poverty and underdevelopment,
the emerging “Western” chronic diseases of lifestyle, injuries, both intentional and unintentional,
and HIV/AIDS." A dramatic increase in obesity and diabetes, appropriately referred to as diabesity,
has been predicted globally for the next decade to the extent that it is referred to as a pandemic.?
Dramatic increases in diabesity have been noted in westernised countries and have given rise
to concern.* To regard this epidemic of diabesity as only a disorder of affluence is a profound
misconception; the projected figures for sub-Saharan Africa tell another story>® - the burden that
diabesity will place on developing countries, including South Africa, is even greater than that
expected in first world countries.?

Diabesity is associated with, and partly the result of, insulin resistance, and forms part of the
insulin resistance syndrome.” Associated with this rise in diabesity there is an increase in all those
cases of the insulin resistance syndrome who have not yet developed dysglycaemia yet are regarded
as prediabetics.® This insulin resistance syndrome brings with it a particular and characteristic form
of dyslipidaemia that is partially qualitative rather than quantitative in nature.’ The Adult Treatment
Panel (ATPIII) of the National Cholesterol Education Program (NCEP) acknowledges the importance
of this syndrome as a cardiovascular risk factor and incorporates two components of the associated
dyslipidaemia into its diagnostic criteria (i.e., the ones most likely to have the greatest clinical
utility).' There are some indications that the projected epidemic of the insulin resistance syndrome
is already well on its way in South Africa.>'"'? Accordingly, this review will focus mainly on the lipid
abnormalities of the insulin resistance syndrome and which are likely to be the commonest form of
dyslipidaemia to be seen in the country in the future, if not already present.

2. THE SOUTH AFRICAN LIPID GUIDELINES

The history and development of lipidology in South Africa was eloquently reviewed in the previous
compilation of Chronic Diseases of Lifestyle by the Medical Research Council.® The authors
identified the need for a new and updated set of guidelines for the management and treatment of
dyslipidaemia. The publication of clinical guidelines for the diagnosis, management and prevention
of the common forms of dyslipidaemia in South Africa appeared not long thereafter.'* These
guidelines defined the management of hypercholesterolaemia identified during screening and
was illustrated by way of an algorithm. An individual’s risk of cardiovascular disease was assessed
by applying a scoring system that utilises the person’s age, gender, total cholesterol (TC) level,
high-density lipoprotein cholesterol (HDLC) level, the presence, or absence of hypertension and
diabetes, and smoking status. This methodology was derived from the Framingham study.” The
guidelines did not allow a family history to be factored in, but were otherwise widely accepted and
disseminated for use. Nonetheless, the detection and management of dyslipidaemia, and especially
in patients at high risk of cardiovascular disease, were found to be suboptimal in general practice.'®
The guidelines are still often not appropriately applied, resulting in inappropriate pharmacological
therapy. The practice of treating hypercholesterolaemia with tablets alone and with little or no
advice or encouragement regarding lifestyle modification is widespread."”

Frans sadly passed away on June 23, 2005. At the time of writing this chapter he held the following positions: Senior Specialist and Head: Department of Internal
Medicine, Karl Bremer Hospital and Professor: Department of Internal Medicine, Faculty of Health Sciences, Department of Internal Medicine, University of
Stellenbosch and Tygerberg Hospital, Western Cape, South Africa.
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Atthetimetheseguidelinesweredeliberated,agenerallack of awareness existed of the dyslipidaemia
of the insulin resistance syndrome and its impact on the future management of dyslipidaemia.
Despite the already predicted pandemic of diabesity,'® it was not sufficiently appreciated that
there would be such a rise in the prevalence of a dyslipidaemia other than hypercholesterolaemia.
Although the data had already been published, the concept of type 2 diabetes as a coronary
equivalent had not yet been propounded.’ Cholesterol modifying treatment, in many aspects, has
entered a new era; the cut-off points for the levels of TC to be targeted for statin therapy have
decreased, the goals of therapy are ever lower, the pleiotropic effects of statins are increasingly
appreciated, and the efficacy and cost of statins have improved. Clearly, in this altered environment
there is a need for a revision of the guidelines for the management of dyslipidaemia in South
Africa.

3. INTERACTION OF CARDIOVASCULAR RISK FACTORS

A cholesterol-centric, or even a lipid-centric, view of cardiovascular risk, and a management strategy
aimed solely at the modification of lipids, have no role to play in the management of individuals at high
risk for cardiovascular events. The amount of time, either educational or with patients, which is devoted
to smoking-cessation or lifestyle modification is inordinately less than the time spent on risk factors
where there is a vested interest of the pharmaceutical industry. A system where a patient’s hypertension
is treated in one clinic, the lipids managed in another, the diabetes in another venue, the ischaemic heart
disease (IHD) or other vascular diseases in yet another clinic, while the smoking cessation and lifestyle
modification are managed by yet other people, cannot be ideal or cost-effective. Rather, a holistic
approach to the management of the patient with cardiovascular risk factors needs to be promoted.

Cardiovascular risk factors are particularly prevalent in the South African population and are set to
increase because of increasing urbanisation.?’ There is no lack of these risk factors in the black population,
the prevalences of which are linked to increasing urbanisation.?"° What atherosclerotic vascular disease
there is in the black population manifests itself by a high incidence of stroke.* Even within this group
of black patients with stroke the incidence of IHD may be as high as their white counterparts.® It is
consistently reported that the caseload of IHD is on the increase in the black population of South Africa
and that more of these persons are seen suffering from myocardial infarctions, particularly in urban
hospitals catering for the black population.

4. LIPID ABNORMALITIES

The prevalence of lipid abnormalities in South Africa has not been determined in a random
population sample through national surveys. However, available data were collected from smaller
regional surveys of randomly selected groups. The settings in which these studies (9.1--9.10) were
conducted and the number of participants are shown in Table 9.1.3' The distribution of the lipid
parameters in the different population groups is shown in Table 9.2 for men and women in the age
groups 25-64 years.

Table 9.1. Ten randomised community-based studies of participants (aged 25-64 years) with lipid
values in South Africa between 1982 and 1996

Population Study site Year Men Women Total
group (N) (N) (N)
African rural QwaQwa (Free State)’'* 1990/1 279 574 853
Dikgale (Limpopo)**t+ 1997/8 237 957 1494
Cape Town (Western Cape)* 1990 292 373 665
African urban Mangaung (Free State)®'* 1990/1 290 468 758
Durban (KwaZulu-Natal)** 1986 125 107 232
Coloured Cape Town (Western Cape)* 1982 384 395 779
Mamre (Western Cape)*® 1996 276 370 646
Indian Durban (KwaZulu-Natal)*"* 1984/6 300 301 601
Durban (KwaZulu-Natal)3* 1987 173 181 354
White Robertson, Swellendam, Riversdal 1983 2722 - -

(Western Cape)®**
Riversdal, Caledon, Bredasdorp*tt 1993 163 164 327
* Oldest age category = 55-69 years
t Data of Dikgale study (1997/8) extracted from data from reference (32), youngest age group,
30-34 years
** Data of the CORIS study (1983) extracted from data from reference (39)
11 Age group 35-44 years
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In general the serum TC values in the African population group were lower than the levels found
in the other three population groups, and differences were larger in the older participants than in
the younger ones. Typically, the TC values increased with age, though this phenomenon was far less
marked in African population groups than in the other population groups.

The HDLC levels are also shown in Table 9.2. There were very few differences in the HDLC levels
reported in the nine studies and consequently the ratio of HDLC to TC was generally found to
be higher in the African population group than in the other three groups. This suggests that the
African population group with its lower TC levels is experiencing additional protection against
atherosclerosis-related diseases by virtue of its relatively higher proportion of protective HDLC.

Nine studies also reported the blood triglyceride (TG) levels of the different groups. Some
studies analysed fasting blood samples while others used non-fasting samples. TG levels are the
only lipid fraction that is influenced by fasting. This is seen in the significantly larger standard
deviations of the distributions of TG levels in the studies where participants were non-fasting. Only
six of the studies reported on the low-density lipoprotein cholesterol (LDLC) levels calculated with
the Friedewald equation.*' These six studies were all conducted in either the African or the coloured
population group. As would be expected, the LDLC levels of the African population group were
significantly lower than in the coloured group, again pointing to the relatively lower level of risk in
the African group compared to other groups.

Table 9.3. Prevalence (%) of hypercholesterolaemia in South Africa in people 30 years and older.
total cholesterol >5 mmol/2

Years African Coloured Indian White
Men 20-44 13.9 80.8 84.9 83.9

45-59 22.0 84.5 923 93.8

60 + 333 79.6 78.4 96.0

30+ 19.7 81.7 86.5 90.0

Total number (=30) 589 584 591758 209 266 1240 006
Women 20-44 10.4 66.9 65.1 75.0

45-59 40.4 94.8 87.8 95.3

60 + 53.9 97.9 90.3 99.4

30+ 29.2 79.9 77.4 88.4

Total number (=30) 963500 657360 204117 1311614
All 20-44 12.1 73.6 74.9 79.5
Persons 45-59 316 90.0 89.9 94.6

60 + 44.7 90.4 85.2 97.9

30+ 247 80.7 81.7 89.2

Total number 1553084 1249117 413384 2551620

Total number South Africans 30 years and older with hypercholesterolaemia = 5 767 205

Table 9.3 shows the prevalence of hypercholesterolaemia in the age groups 30 years and older
using a cut-off point of 5 mmol/£. The prevalence rates were age-standardised against the actual
population of the different groups recorded in the Census 2001 to obtain a national estimate for
each population group and the entire population aged 30 years and older.* The marked differences
between the prevalence rates among the African population and the other three groups are
striking. However, it is an unexpected finding that about a quarter of all African people that were
studied had a TC level of 5 mmol/2 or higher, a similar prevalence rate as found for hypertension
in this ethnic group. This suggests that health services should consider screening African people
aged 30 years or older for hypercholesterolaemia on examination. The data suggest that at least
1.5 million African people aged 30 years or older are hypercholesterolaemic. Furthermore, the older
women were found to have hypercholesterolaemia far more frequently than older men. This could
probably be associated with the high obesity rates recorded in older African women. For the other
groups, men tend to have hypercholesterolaemia at least as frequently as women, with younger
women having lower rates than those of men and older women having much higher prevalence
rates. By extrapolating the prevalence to all South Africans aged 30 years or older, these findings
indicate that more than 5.5 million people carry a risk for a chronic disease of lifestyle by virtue of
their TC level.
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Familial hypercholesterolaemia (FH), by virtue of founder gene effects, is very common in the
Afrikaner population. In fact, the overall prevalence was estimated to be 1:72 compared to 1:500
worldwide.”* However, this disease has also been noted in other ethnic groups, including those
of Jewish origin as well as in Indians.**® Although less common, FH also occurs in the black
population* and a relatively more frequent polymorphism has been noted in the promoter region
of the LDL-receptor gene.**The characterisation of the commonly occurring mutations has led to the
development of a procedure for mutational screening of FH which clinicians can easily request.®'>3

A strong family history of IHD is common in patients with acute coronary syndrome, ranging
from 30% to 54%, and yet who do not have FH, suggesting an inherited basis for other risk factors
for IHD in South African populations.

Familial hypercholesterolaemia and other forms of high TC can usually be effectively managed
by statins. Their favourable effects on cardiovascular morbidity and mortality, as demonstrated in
other countries, are bound to also occur in South Africa. Unfortunately, unless a particular patient’s
hypercholesterolaemia is responsive to lifestyle modification, the statin therapy should probably be
given lifelong to maintain the cardiovascular benefit, and this has profound financial implications
for the individual as well as health funders.

5. THE DYSLIPIDAEMIA OF INSULIN RESISTANCE

This pattern of dyslipidaemia is distinguished from hypercholesterolaemia because an increased
LDLC level is not present; it is characterised by increased TG and a decreased HDLC level. This is
often additionally characterised by postprandial lipaemia, extremely atherogenic, small, dense
LDL lipoprotein particles and increased levels of ApoB (HyperApoB), and is associated with
endothelial dysfunction, including a hypercoaguability resulting from, among others, increased
Plasminogen Activator Inhibitor type 1 (PAI-1) levels and hyperfibrinogenaemia. This dyslipidaemia
is recognisable as that occurring in type 2 diabetes but it is important to stress that it occurs in the
presence of insulin resistance long before the onset of dysglycaemia. Indeed, this characteristic
dyslipidaemia comprises part of the five diagnostic criteria proposed by the ATPIIl of the NCEP for
the insulin resistance syndrome: a) central obesity as measured by a waist circumference exceeding
102 ¢cm in males and 88 cm in females, but there is evidence that an increased waist:hip ratio of
more than 1 in males and greater than 0.8 in females may more accurately predict cardiovascular
disease;** b) TG levels greater than 1.7 mmol/£; c) an HDLC level less than T mmol/2 in males and
less than 1.3 mmol/£ in females; d) a blood pressure greater than 130/80 mmHg; and e) a fasting
plasma glucose greater than 6.1 mmol/£. Of note is that diabetes need not be present to make the
diagnosis of the common and ever-increasing syndrome. This pattern of dyslipidaemia clusters in
certain ethnic groups susceptible to the development of insulin resistance®>*® and may serve as a
surrogate marker of the insulin sensitivity of a population.

Looking at the distribution of these dyslipidaemic parameters in the South African population
can be instructive. This high TG/low HDLC pattern of dyslipidaemia is common in the South African
Indian population®’*7% and also in Indians who suffer from IHD.2%5>¢' This comes as no surprise
as this ethnic group has been demonstrated to have a very insulin resistant profile in which pre-
diabetes and type 2 diabetes are common.'22262%¢ Again, it comes as no surprise that atherosclerotic
vascular disease, and in particular IHD, also have a high frequency in this population.

Although the black population in Durban clearly was found to have lower TG levels than the
Indian population®’#” there is reason to believe that these differences may narrow with time as
there are areas in South Africa where the black peoples are developing profiles associated with an
increase in insulin resistance. Urbanisation has been associated with an increase in TG levels in black
subjects,? and other epidemiological studies have demonstrated significantly raised triglyceride
levels in blacks.??533 Whether these lipid profiles are indeed markers of insulin resistance remains
to be determined. In the Western Cape, the relatively common occurrence of type 2 diabetes and
its risk factors have been remarked on.%® In an area predominantly inhabited by black subjects
who have a high prevalence of hypertension, there were very strong associations with features
of the metabolic syndrome and its other co-morbid conditions.®® There is also a clear relationship
between urbanisation in this population and the increase in cardiovascular risk factors.” There are
firm data to confirm that urbanisation has an adverse effect on cardiovascular risk factors, including
the lipid profiles,?*** and it has been suggested that urbanisation sets the stage for an epidemic of
atherosclerotic vascular disease.?®

The coloured population of the Western Cape has been shown to have a high prevalence of
cardiovascular risk factors, particularly dyslipidaemia.”’”* The data indicate that the presence of
hypertriglyceridaemia is particularly common’! as is hypertension and other co-morbid conditions
of the metabolic syndrome. Diabetes and hypertension were also common causes of mortality
- both co-morbid conditions of the insulin resistance syndrome. A recent study showed a high
prevalence of central obesity and an associated clustering of cardiovascular risk factors, very
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reminiscent of the insulin resistance syndrome.” Impressions gained from admissions at secondary
hospitals in the Western Cape Province are that the insulin resistance is common in those admitted
with an acute coronary syndrome.

INADEQUATE TREATMENT OF HYPERLIPIDAEMIA

A survey of 200 private practices across the country described the detection and management
of hypercholesterolaemia in about 13 000 patients. Their mean TC level was 6 mmol/£ and 14%
of them had IHD. However, their treatment status was generally poor with only 28% having a TC
level below 5 mmol/£. This demonstrates that large numbers of these patients who could benefit
most and whose lives could be saved by cholesterol-lowering therapy were not receiving it."®
The most effective treatment for hypercholesterolaemia is by the use of HMG-CoA reductase
inhibitors, commonly referred to as statins. It seems astonishing that until 2004 in the Western
Cape Province, statins were not freely available for managing dyslipidaemia, and patient’s access
in this huge geographical area was limited to lipid clinics at two academic centres where the
waiting times exceeded one year. The reason for this has been attributed to financial constraints,
despite abundant evidence to demonstrate the cost-effectiveness of statin therapy. A manager of
a prominent academic health-care institution is purported to have stated that pharmacological
lipid-modifying treatment would not be supported because dyslipidaemia was not a disease of the
masses, whereas the statistics clearly show otherwise.

THE CHANGING PATTERN OF DYSLIPIDAEMIA

The various avenues of evidence suggest that there is an increasing trend towards an insulin-
resistant phenotype in the different South African ethnic groups. Therefore, it has become apparent
that lipidology can no longer be viewed in isolation, and the importance of screening individuals
at high cardiovascular risk should be stressed repeatedly. At present, it is frequently found that
many patients with acute coronary syndrome are discharged from hospital before having had a
lipogramme done.

The various avenues of evidence suggest that there is an increasing trend towards an insulin
resistant phenotype in the different South African ethnic groups. Therefore, it has become apparent
that lipidology can no longer be viewed in isolation, and the importance of screening individuals
at high cardiovascular risk should be stressed repeatedly. At present, it is frequently found that
many patients with acute coronary syndrome are discharged from hospital before having had a
lipogramme done. The high prevalence of dysglycaemia in patients with acute coronary syndrome
suggests that it would be a highly cost-effective measure to perform a fasting glucose or a modified
glucose tolerance test before discharge.’> This is particularly relevant where the management
of these patients is recommended,’® and before the onset of type 2 diabetes at which stage the
presence of IHD is already established.” The importance of this early, and hopefully preventative,
management is all the more relevant because the atherogenic dyslipidaemia is already present long
before dysglycaemia develops. Those managing dyslipidaemia should have a sound knowledge of
insulin resistance and the consequent dysglycaemia.

A greater emphasis will have to be placed on the important role of lifestyle modification in the
management of this syndrome. However, there are some data to indicate that lifestyle modification
can be instituted with a beneficial effect even in South Africa,”” but the large number of patients
that are lost to follow-up in such a programme is a challenge that needs addressing.

Statins are now universally available, even in the public sector, and have been prescribed in
the national Essential Drug List. They are extremely effective in the management of primary
hypercholesterolaemia. They are the first choice drugs in patients with the high TG/low HDLC
syndrome and who have a mild to moderately increased TG level; this is despite the fact that the
effect of statins on TG and HDLC levels are minimal at best. The advent of a large portion of the
population who will present with an insulin-resistant phenotype may in future dictate that other
choices should be considered for the management of their dyslipidaemia, such as the Peroxisome
Proliferator Activated Receptor (PPAR)-alpha agonists, the fibrates, or the more recent PPAR-gamma
agonists. These both effectively decrease TG levels and increase HDLC levels, and, additionally, to a
greater or lesser degree, improve insulin sensitivity. Unfortunately, the policies adopted by many
health-care funders in both the public and private sectors still preclude the effective management
of the dyslipidaemia of the insulin resistance syndrome. Implicit in the holistic management of the
insulin resistance syndrome, before the onset of dysglycaemia, is the primary prevention of type 2
diabetes.”
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8. THE COST OF LIPID-MODIFYING MANAGEMENT

There is no doubt that lipid-modifying therapy is expensive and, contrary to popular belief, the
aggressive institution of lifestyle modification to achieve the results of published material is also
expensive and may not be cost-efffective.* Undoubtedly, the misuse and inappropriate use of
lipid-modifying drugs have wasted much money and have engendered a resistance in those who
decide how health-care funds are distributed. There is enough literature to support the ultimate
cost-effectiveness of the use of statins in first-world countries. However, can this automatically be
assumed for developing countries where studies to demonstrate similar benefits are lacking, and
are all the formulae for cost-benefit ratios appropriate for South Africa?

9. DYSLIPIDAEMIA AND THE HIV EPIDEMIC

South Africa is in the middle of an HIV epidemic which is predicted to increase.”” The experience
internationally with highly active anti-retroviral treatment (HAART) has shown that these drugs, and
especially the protease inhibitors, may result in a metabolic syndrome qualitatively similar to that
seen in diabesity.®® These patients develop insulin resistance which is frequently severe enough
to cause lipodystrophy,® which in turn is manifested by a central distribution of adiposity, but at
other times by lipo-atrophy - an apparent paradox also seen in other causes of insulin resistance.
The dyslipidaemia also manifests as a high TG/low HDLC syndrome, and severe cases can present
as a chylomicronaemia syndrome.®* The insulin resistance associated with HIV is reminiscent of
the metabolic syndrome of diabesity in other ways: these patients show evidence of endothelial
dysfunction and even increased PAI-1 levels.®> Therefore, it is not surprising that this syndrome
should be associated with an increased cardiovascular risk,® and mediated by mechanisms very
similar to those postulated in diabesity. However, not all HIV-infected patients treated with HAART
develop this insulin resistance syndrome, and the presence of a pre-existing genetic predisposition
needs to be investigated. The treatment of this syndrome®” incorporates many of the principles
of the management of diabesity and studies have shown that they respond well to metformin®
and very well to PPAR agonists.®® The dyslipidaemia responds well to fibrates, but statins (except
pravastatin), because of their metabolism by the hepatic cytochrome system, have the potential
to result in unfavourable interactions with HAART,® although other researchers have reported
that statins can be safely used together with HAART.*"*2 As HAART has now become more readily
available and used, we can expect to see many more patients with this peculiar insulin resistance
syndrome.

10. CONCLUSIONS

Dyslipidaemia is, quantitatively and qualitatively, an important cardiovascular risk factor in all
population groups of South Africa. The advent of the predicted global pandemic of diabesity
will profoundly affect persons of all social strata. The burden imposed by the insulin resistance of
diabesity will be compounded by that seen with the use of HAART and this will affect the pattern
of dyslipidaemia.

Lipidology should not be seen as a discipline that is reserved for an exclusive few with a
detailed knowledge of obscure monogenetic disorders. Rather, because of the large number of
diverse common disorders associated with dyslipidaemia, it behoofs all health-care workers to
have a modicum of knowledge of lipidology, and special interest groups and societies devoted to
dyslipidaemia should identify this as their primary objective.

REFERENCE LIST

1

Bradshaw D, Groenewald P, Laubscher R, Nannan N, Nojilana B, Norman R, et al. Initial burden of
disease estimates for South Africa, 2000. S Afr Med J 2003;93:682-688.

Zimmet P, Alberti KG, Shaw J. Global and societal implications of the diabetes epidemic. Nature
2001;414:782-787.

Zimmet P. Globalization, coca-colonization and the chronic disease epidemic: can the Doomsday
scenario be averted? J Intern Med 2000;247:301-310.

Zimmet P, Shaw J, Alberti KG. Preventing Type 2 diabetes and the dysmetabolic syndrome in the real
world: a realistic view. Diabet Med 2003;20:693-702.

Motala AA. Diabetes trends in Africa 25. Diabetes Metab Res Rev 2002;18(Suppl 3):514-S20.

Motala AA, Omar MA, Pirie FJ. Diabetes in Africa. Epidemiology of type 1 and type 2 diabetes in
Africa. J Cardiovasc Risk 2003;10:77-83.

Schmidt MI, Duncan BB. Diabesity: an inflammatory metabolic condition. Clin Chem Lab Med
2003;41:1120-1130.

Kramer D, Raji A, Plutzky J. Prediabetes mellitus and its links to atherosclerosis. Curr Diab Rep
2003;3:11-18.

Chronic Diseases of Lifestyle in South Africa since 1995 - 2005



13
14

15
16

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Reaven G. Syndrome X. Curr Treat Options Cardiovasc Med 2001;3:323-332.

Executive Summary of The 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 lll). JAMA 2001;285:2486-2497.

Motala AA, Pirie FJ, Gouws E, Amod A, Omar MA. High incidence of Type 2 diabetes mellitus in South
African Indians: a 10-year follow-up study. Diabet Med 2003;20:23-30.

Walker AR, Adam F, Walker BF. World pandemic of obesity: the situation in Southern African
populations. Public Health 2001;115:368-372.

Fourie JM, Steyn K (eds). Chronic Diseases of Lifestyle. Parowvallei: MRC (Technical Report.), 1995.
Diagnosis, management and prevention of the common dyslipidaemias in South Africa--clinical
guideline, 2000. South African Medical Association and Lipid and Atherosclerosis Society of
Southern Africa Working Group. S Afr Med J 2000;90:164-168.

Kannel WB, Wilson PW. An update on coronary risk factors. Med Clin North Am 1995;79:951-971.
Steyn K, Fourie JM, Shepherd J. Detection and measurement of hypercholesterolaemia in South
Africans attending general practitioners in private practice--the cholesterol monitor. S Afr Med J
1998;88:1569-1574.

King H, Rewers M. Diabetes in adults is now a Third World problem. World Health Organization Ad
Hoc Diabetes Reporting Group 159. Ethn Dis 1993;3(Suppl):S67-574.

Haffner SM, Lehto S, Ronnemaa T, Pyorala K, Laakso M. Mortality from coronary heart disease
in subjects with type 2 diabetes and in nondiabetic subjects with and without prior myocardial
infarction. N Engl J Med 1998;339:229-234.

Walker AR, Sareli P. Coronary heart disease: outlook for Africa. J R Soc Med 1997;90:23-27.

Ranjith N, Verho NK, Verho M, Winkelmann BR. Acute myocardial infarction in a young South African
Indian-based population: patient characteristics on admission and gender-specific risk factor
prevalence. Curr Med Res Opin 2002;18:242-248.

Walker AR. Changes in public health in South Africa from 1876. J R Soc Health 2001;121:85-93.
Seedat YK, Mayet FG. Risk factors leading to coronary heart disease among the black, Indian and
white peoples of Durban. J Hum Hypertens 1996;(10 Suppl 3):593-594.

Groenewald P, Bradshaw D, Nojilana B, Bourne D, Nixon J, Mahomed H, et al. Cape Town Mortality,
2001, Part |, Cause of death and premature mortality. Cape Town: City of Cape Town, South African
Medical Research Council, University of Cape Town. 2003.

Pestana JA, Steyn K, Leiman A, Hartzenberg GM. The direct and indirect costs of cardiovascular
disease in South Africain 1991. S Afr Med J 1996;86:679-684.

Kruger HS, Venter CS, Vorster HH. Physical inactivity as a risk factor for cardiovascular disease in
communities undergoing rural to urban transition: the THUSA study. Cardiovasc J S Afr 2003;14:16-
23, quiz 23,28.

Bourne LT, Lambert EV, Steyn K. Where does the black population of South Africa stand on the
nutrition transition? Public Health Nutr 2002;5:157-162.

Oosthuizen W, Vorster HH, Kruger A, Venter CS, Kruger HS, de Ridder JH. Impact of urbanisation on
serum lipid profiles--the THUSA survey. S Afr Med J 2002;92:723-728.

Vorster HH. The emergence of cardiovascular disease during urbanisation of Africans. Public Health
Nutr 2002;5:239-243.

Joubert J, McLean CA, Reid CM, Davel D, Pilloy W, Delport R, et al. Ischemic heart disease in black
South African stroke patients. Stroke 2000;31:1294-1298.

van Rooyen JM, Kruger HS, Huisman HW, Wissing MP, Margetts BM, Venter CS, etal. An epidemiological
study of hypertension and its determinants in a population in transition: the THUSA study. J Hum
Hypertens 2000;14:779-787.

Mollentze WF, Moore AJ, Steyn AF, Joubert G, Steyn K, Oosthuizen GM, et al. Coronary heart disease
risk factors in a rural and urban Orange Free State black population. S Afr Med J 1995;85:90-96.
Alberts M, Urban P, Steyn K, Stenvold |, Tverdal A, Nel JH, et al. Prevalence of cardiovascular diseases
and associated risk factors in a rural black population of South Africa. Eur J Cardiovascular Prev
Rehabil 2005;12:347-354.

Oelofse A, Jooste PL, Steyn K, Badenhorst CJ, Lombard C, Bourne L, et al. The lipid and lipoprotein
profile of the urban black South Africa population of the Cape Peninsula - the BRISK study. S Afr Med
J1996;86:162-166.

Seedat YK, Mayet FGH, Latif GH, Joubert G. Risk factors and coronary heart disease in Durban blacks
- the missing links. S Afr Med J 1992; 82:251-256.

Steyn K, Jooste PL, Langenhoven ML, Benadé AJS, Rossouw, JE, et al. Coronary risk factors in the
coloured population of the Cape Peninsula. S Afr Med J 1985; 67:619-625.

Steyn K, Levitt NS, Hoffman M, Marais AD, Fourie JM, Lambert EV, et al. The global cardiovascular
disease risk pattern in a peri-urban working-class community in South Africa. The Mamre Study.
Ethn Dis 2004;14:233-241.

Chronic Diseases of Lifestyle in South Africa since 1995 - 2005



37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

Seedat YK, Mayet FGH, Khan S, Somers SR, Joubert G. Risk factors for coronary heart disease in the
Indians of Durban. S Afr Med J 1990;78:447-454.

Seedat YK; Mayet FGH, Gouws E. Risk factors for coronary heart disease in the white community of
Durban. S Afr Med J 1994;84:257-262.

Rossouw JE, Jooste PL, Chalton DO, Jordaan ER, Langenhoven ML, Jordaan PCJ, et al. Community-
based Intervention: The Coronary Risk Factor Study (CORIS). Int J Epidemiol 1993;22:428-438.
Steyn K, Steyn M, Swanepoel ASP, Jordaan PCJ, Jooste PL, Fourie JM, et al. Twelve-Year results of the
Coronary Risk Factor Study (CORIS). Int J Epidemiol 1997;26:964-971.

Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration of low-density lipoprotein
cholesterol in plasma, without use of the preparative ultracentrifuge. Clin Chem 1972;19:499-502.
Statistics South Africa. Census 2001 Census in brief. [On line]. Available: http://www.statssa.gov.
za/census01/html/CInBrief/CIB2001.pdf [2006, 7 April].

Steyn K, Goldberg YP, Kotze MJ, Steyn M, Swanepoel ASP, Fourie JM, et al. Estimation of the
prevalence of familial hypercholesterolaemia in a rural Afrikaner community by direct screening for
three Afrikaner founder low density lipoprotein receptor gene mutations. Hum Genet 1996;98:479-
484.

Cooper D, Pick WM, Myers JE, Hoffman MN, Sayed AR, Klopper JM. Urbanisation and women's health
in Khayelitsha. Part Il. Health status and use of health services. S Afr Med J 1991;79:428-432.
Ashavaid TF, Kondkar AA, Nair KG. Identification of two LDL receptor mutations causing familial
hypercholesterolemia in Indian subjects. J Clin Lab Anal 2000;14:293-298.

Loubser O, Marais AD, Kotze MJ, Godenir N, Thiart R, Scholtz CL, et al. Founder mutations in the
LDL receptor gene contribute significantly to the familial hypercholesterolemia phenotype in the
indigenous South African population of mixed ancestry. Clin Genet 1999;55:340-345.

Kotze MJ, Loubser O, Thiart R, de Villiers JN, Langenhoven E, Theart L, et al. CpG hotspot mutations
at the LDL receptor locus are a frequent cause of familial hypercholesterolaemia among South
African Indians. Clin Genet 1997;51:394-398.

Kotze MJ, Langenhoven E, Theart L, Loubser O, Micklem A, Oosthuizen CJ. Recurrent LDL-receptor
mutation causes familial hypercholesterolaemia in South African coloureds and Afrikaners. S Afr
Med J 1995;85:357-361.

Thiart R, Scholtz CL, Vergotine J, Hoogendijk CF, de Villiers JN, Nissen H, et al. Predominance of a 6 bp
deletion in exon 2 of the LDL receptor gene in Africans with familial hypercholesterolaemia. J Med
Genet 2000;37:514-519.

Hoogendijk CF, Scholtz CL, Pimstone SM, Ehrenborg E, Kastelein JJ, Defesche JC, et al. Allelic variation
in the promoter region of the LDL receptor gene: analysis of an African-specific variant in the FP2
cis-acting regulatory element. Mol Cell Probes 2003;17:175-181.

Vergotine J, Thiart R, Kotze MJ. Clinical versus molecular diagnosis of heterozygous familial
hypercholesterolaemia in the diverse South African population. S Afr Med J 2001;91:1053-1059.
Kotze MJ, Peeters AV, Loubser O, Theart L, du PL, Hayes VM, et al. Familial hypercholesterolemia:
potential diagnostic value of mutation screening in a pediatric population of South Africa. Clin
Genet 1998;54:74-78.

Kotze MJ, Langenhoven E, Theart L, Marx MP, Oosthuizen CJ. Report on a molecular diagnostic
service for familial hypercholesterolemia in Afrikaners. Genet Couns 1994;5:15-21.

Dalton M, Cameron AJ, Zimmet PZ, Shaw JE, Jolley D, Dunstan DW, et al. Waist circumference,
waist-hip ratio and body mass index and their correlation with cardiovascular disease risk factors in
Australian adults. J Intern Med 2003;254:555-563.

Haffner SM. Insulin resistance, inflammation, and the prediabetic state. Am J Cardiol 2003;92:18J-
26J.

Meigs JB, Wilson PW, Nathan DM, D'Agostino RB, Sr., Williams K, Haffner SM. Prevalence and
characteristics of the metabolic syndrome in the San Antonio Heart and Framingham Offspring
Studies. Diabetes 2003;52:2160-2167.

Asmal AC, Leary WP. Carbohydrate tolerance, plasma insulin, growth hormone and lipid levels in
Indian and Black diabetics. S Afr Med J 1975;49:810-812.

Morar N, Seedat YK, Naidoo DP, Desai DK. Ambulatory blood pressure and risk factors for coronary
heart disease in black and Indian medical students. J Cardiovasc Risk 1998;5:313-318.

Sewdarsen M, Jialal I, Vythilingum S. Abnormal glucose tolerance and lipid abnormalities in Indian
myocardial infarct survivors. S Afr Med J 1983;63:238-240.

Sewdarsen M, Vythilingum S, Jialal I, Moodley T, Mitha AS. Risk factors in young Indian males with
myocardial infarction. S Afr Med J 1987;71:261-262.

Sewdarsen M, Vythilingum S, Jialal I, Becker P. Lipid and lipoprotein abnormalities in South African
Indian men with myocardial infarction. Cardiology 1991;78:348-356.

Motala AA, Omar MA, Gouws E. High risk of progression to NIDDM in South-African Indians with
impaired glucose tolerance. Diabetes 1993;42:556-563.

Chronic Diseases of Lifestyle in South Africa since 1995 - 2005



63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78
79

80

81

82

83

84

85

86

87

88

89

Motala AA, Omar MA. Evidence for impaired pancreatic beta cell function in South African Indians
with impaired glucose tolerance. Diabet Med 1994;11:437-444.

Omar MA, Seedat MA, Dyer RB, Rajput MC, Motala AA, Joubert SM. The prevalence of diabetes
mellitus in a large group of South African Indians. S Afr Med J 1985;67:924-926.

Omar MA, Seedat MA, Dyer RB, Motala AA, Knight LT, Becker PJ. South African Indians show a
high prevalence of NIDDM and bimodality in plasma glucose distribution patterns. Diabetes Care
1994;17:70-73.

Omar MA, Motala AA, Seedat MA, Pirie F. The significance of a positive family history in South African
Indians with non-insulin-dependent diabetes (NIDDM). Diabetes Res Clin Pract 1996;34 (Suppl):
S13-S16.

Thandroyen FT, Asmal AC, Leary WP, Mitha AS. Comparative study of plasma lipids, carbohydrate
tolerance and coronary angiography in three racial groups. S Afr Med J 1980;57:533-536.

Levitt NS, Katzenellenbogen JM, Bradshaw D, Hoffman MN, Bonnici F. The prevalence and
identification of risk factors for NIDDM in urban Africans in Cape Town, South Africa. Diabetes Care
1993;16:601-607.

Schutte AE, van Rooyen JM, Huisman HW, Kruger HS, de Ridder JH. Factor analysis of possible risks
for hypertension in a black South African population. J Hum Hypertens 2003;17:339-348.

Steyn K, Kazenellenbogen JM, Lombard CJ, Bourne LT. Urbanization and the risk for chronic diseases
of lifestyle in the black population of the Cape Peninsula, South Africa. J Cardiovasc Risk 1997;4:135-
142.

Steyn K, Jooste PL, Langenhoven ML, Benade AJ, Rossouw JE, Steyn M, et al. Coronary risk factors in
the coloured population of the Cape Peninsula. S Afr Med J 1985;67:619-625.

Steyn K, Steyn M, Langenhoven ML, Rossouw JE, Fourie J. Health actions and disease patterns
related to coronary heart disease in the coloured population of the Cape Peninsula. S Afr Med J
1990;78:73-77.

Steyn K, Rossouw JE, Joubert G. The coexistence of major coronary heart disease risk factors in the
coloured population of the Cape Peninsula (CRISIC study). S Afr Med J 1990;78:61-63.

Charlton KE, Schloss |, Visser M, Lambert EV, Kolbe T, Levitt NS, et al. Waist circumference predicts
clustering of cardiovascular risk factors in older South Africans. Cardiovasc J S Afr 2001;12:142-150.
Norhammar A, Tenerz A, Nilsson G, Hamsten A, Efendic S, Ryden L, et al. Glucose metabolism in
patients with acute myocardial infarction and no previous diagnosis of diabetes mellitus: a
prospective study. Lancet 2002;359:2140-2144.

Rennert NJ, Charney P. Preventing cardiovascular disease in diabetes and glucose intolerance:
evidence and implications for care. Prim Care 2003;30:569-592.

Digenio AG, Sim JG, Krige K, Stewart A, Morris R, Dowdeswell RJ, et al. The Johannesburg cardiac
rehabilitation programme. S Afr Med J 1991;79:183-187.

Maritz FJ. The Management of the Metabolic Syndrome. SA Heart 2004;1:2-10.

Bradshaw D, Schneider M, Dorrington R, Bourne DE, Laubscher R. South African cause-of-death
profile in transition--1996 and future trends. S Afr Med J 2002;92:618-623.

Koutkia P, Grinspoon S. HIV-associated lipodystrophy: pathogenesis, prognosis, treatment, and
controversies. Annu Rev Med 2004;55:303-317.

Calza L, Manfredi R, Chiodo F. Dyslipidaemia associated with antiretroviral therapy in HIV-infected
patients. J Antimicrob Chemother 2004;53:10-14.

Barbaro G. Highly active antiretroviral therapy and the cardiovascular system: the heart of the
matter. Pharmacology 2003;69:177-179.

Tershakovec AM, Frank |, Rader D. HIV-related lipodystrophy and related factors. Atherosclerosis
2004;174:1-10.

Calza L, Manfredi R, Chiodo F. Dyslipidaemia associated with antiretroviral therapy in HIV-infected
patients. J Antimicrob Chemother 2004;53:10-14.

De Larranaga G, Galich A, Puga L, Alonso B, Benetucci J. Insulin resistance status is an important
determinant of PAI-1 levels in HIV-infected patients, independently of the lipid profile. J Thromb
Haemost 2004;2:532-534.

Sekhar RV, Jahoor F, Pownall HJ, Ballantyne CM, Balasubramanyam A. Cardiovascular Implications of
HIV-associated Dyslipidemic Lipodystrophy. Curr Atheroscler Rep 2004;6:173-179.

Penzak SR, Chuck SK. Management of protease inhibitor-associated hyperlipidemia. Am J Cardiovasc
Drugs 2002;2:91-106.

Hadigan C, Corcoran C, Basgoz N, Davis B, Sax P, Grinspoon S. Metformin in the treatment of HIV
lipodystrophy syndrome: A randomized controlled trial. JAMA 2000;284:472-477.

Walli R, Michl GM, Muhlbayer D, Brinkmann L, Goebel FD. Effects of troglitazone on insulin sensitivity
in HIV-infected patients with protease inhibitor-associated diabetes mellitus. Res Exp Med (Berl)
2000;199:253-262.

Chronic Diseases of Lifestyle in South Africa since 1995 - 2005



90 Corsini A. The safety of HMG-CoA reductase inhibitors in special populations at high cardiovascular
risk. Cardiovasc Drugs Ther 2003;17:265-285.

91 Bonnet F, Balestre E, Thiebaut R, Mercie P, Dupon M, Morlat P, et al. Fibrates or statins and lipid
plasma levels in 245 patients treated with highly active antiretroviral therapy. Aquitaine Cohort,
France, 1999-2001. HIV Med 2004;5:133-139.

92 Calza L, Manfredi R, Chiodo F. Statins and fibrates for the treatment of hyperlipidaemia in HIV-
infected patients receiving HAART. AIDS 2003;17:851-859.

Chronic Diseases of Lifestyle in South Africa since 1995 - 2005





