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SUMMARY

1. Introduction

- Cardiovascular disease is second only to HIV/AIDS as a cause of death m Souﬂx Africa
and diabetes mellitus - a major cardiovascular risk‘ factor - is consi&ered one lof the
leading non-communicable causes of years-of-life-lost in both males and females Other‘
Coronary Artery Disease (CAD) risk factors (including viéceral obesity,
hypertriglyceridemia, low HDL-cholesterol and hypertension) are also‘ more prevalent in
this subset of patients. It has been predicted that the prevalence of iﬁsuiin ,resiétance
spectrum of diseases will inérease by more than 120% in Afn'cén countries by 2010, and

these estimates are rising.

2. Objective
To assess the prevalence of dysglycaemia, dyslipidaemia and other metabolic risk factors
in patients presenting to the Emergency Department of Karl Bremer Hospital (an urban

secondary level hospital in the Western Cape) with an acute coronary syndrome (ACS).

3. Methods

We performed a cross-sectional observational, descriptive study on 214 consecutive
patients with the complaiﬁt of chest pain who were subsequently diagnosed as having an
ACS. The following data was collected: demographics, anthropometry, 75g modified oral
glucose tolerance test, fasting LDL-cholesterol, ‘HDL-cholesterol and triglycerides.

Patients were stratified according to a clinical picture, the presence or absence of an

enzyme leak and ECG changes, as having a coronary event with ST elevation, high risk



angina with enzyme leak, high risk angina with ST depression or low risk angina with no
enzyme leak and no ECG changes. The Modified 1997 ADA Criteria were used to
categorize dysglycaemia. The fasting lipogram inéluded total cholesterol, LDL-C, HDL-
C and triglycerides. Values were regardedv as abnormal if triglycerides > 1.7 mmol/],

HDL - C £ 1 mmol/l in men and < 1.3 mmol/l in women, LDL- C > 3 mmol/lL.

4. Results

Chest pain due to ACS was a common presentation to the ED, with a similar prevalehce
in the Coloured (11.6%) and White (14.9%) populations. However, despite the large
proportion of black patients assessed (n=623), ACS still seems to be uncommdn in this
population (1.4%). Sixty five percent of patients were dysglycaemic (126) and 35%
normoglycaemic (68).r Dysglycaemia was common in males (62.9%) and females (67%),
p=0.55. Patients with normal gluéosé tolerance v(N GT) were more likely to have low risk
unstable angina (UAP) in comparison to both their prediabetic and diabetic couhtexparts
(p < 0.01) and less likely to develop complications (p = 0.04). Central obesity was
present in 58.6% (123) of patients and more common in the dysglycaemic (80, 65.6%)
than in the normoglycaemic group (32, 47.1%, p = 0.01) and more comrhonly associated
with females (84, 79.3%) than males (39, 37.5%, p < 0.01). Two thirds of the subjects
(1385, 67.2%) had an increased body mass index (BMI) (defined as a BMI > 25), with a
similar prevalence in the normoglycaemic (42, 62.7%) and dysglycaemic (85, 73.3%)
groups (p = 0.13). There was no relationship to sex, with 70 (70%) females and 65 (64%)
males having an increased BMI (p=0.39). The most common lipid abnormality seen in

patients with ACS was that of a low HDL-C (160, 82.9%). The prevalence of a low HDL



was more common in the prediabetic (44, 86.3%) and diabetic (61, 91%) groups than in -
those with NGT (47, 73.4%), p = 0.02, whereas there was a similar px“evalence‘of high
LDL in the NGT (45, 72.5%), prediabetic (34, 68.0%) and diabetic (40, 63.5%) groups.(p
= ().5). More than two thirds of coloured patients (45, 70.3%) met the ATP III bcriteriva for
the metabolic syndrome, as did 58.7% (71) of whites (p = 0.12). The metabolic syndrome
was more common in females (76, 76.8%) than males (48, 5.0%), p<0.01, and appegred‘
to be more common in coloured females (n=26, 86.7%) than white’females (43, .70.5%),
p=0.09, putting coloured females more at risk of developing metabdlic syndrome than

their white counterparts (risk ratio 2.1, 95% CI 0.81 - 5.29).

S. Conclusion
Chest pain due» to an ACS constitutes a large proportion of patients seen m the ED, and
affects both Coloureds and Whites to the same extent. In contrast, we found ACS to be
uncommon in Blacks (despitg predictions of a potential epidemic in this population |
group). |

Dysglycaemia, dyslipidaemia and central obesity are common in subjects presenting to
the ED with ACS. This is a prime opportunity for early detection of cmﬁd-meﬁbolic risk

factors, and pleads for early intervention, or even preventable intervention in this group.



CHAPTER 1

INTRODUCTION

Cardiovascular disease is second only to HIV/AIDS as a cause of death in South Affrica,
and diabetes mellitus - a major cardiovascular risk factor - is considered to be one of the _
" leading non-communicable causes: of years-of-life-lost in both males and females.! The
most common cause of death in these patients is macrovascular disease, with coronary
artery disease (CAD) accounting for up to 75% df all deaths.? Not only do patients with
diabetes have a higher incidence of CAD, but they also have a significantly worse
outcome and higher‘ mortality rates than their non-diabetic péers, both in the acute phase
and during long-term follow-up’.

Diabetes is traditionally defined acco:ding io glucdse thresholds primarily determined by
values where the prevalence of microvascular complications of hyperglycaemia starts to
increase. Even though macrovascular disease is a major cause of death in patients with
type 2 diabetes and impaired glucose tolerance, it has not been considered in the
classification. It may well be that the glucose threshold at which cardiovascular disease
develops is set at lower levels than that for diabetes: this category is now recognized as
impaired glucose tolerance. It is not surprising that récent evidence shows that increased
mortality is not only associated with diabetic patients but that even asymptomatic
abnormalities of glucose metabolism more than double mortality and the risk for
myocardial infarction and stroke *° . It is biologically plausible that there is no single
absolute value which separates normality from abnormality and vascular risk is increased
in those individuals with higher glucose ievels even if their levels fall within the range

conventionally considered “normal”.



Other CAD risk factors (including visceral bbesity, hypertriglyceﬁdémia, low HDL- -
cholesterol and hypertension) are also more prevalent in this subsetv of patients; this
contributes to the increased risk but is not sufﬁcieﬁt to totally explain it.} These are all -
factors that tend to be higher or more common in hyper’glycaeinic patients compared with
normoglycaemic patients.®

It is now commonly accepted that type 2 diabetes_is only the tip of an iceberg, the end
result of a complex disease process characterized by insulin resistance. Tﬁe presence of
insulin resistance is observed many years before the onset of dySglycaemia and later
frank hyperglycaemia diagnostic of type 2 diabetes. In most cases this dysglycaemia has
been present for years before the diagnosis of type 2 ‘diabet&s is fdrmally made During
this early period, a clustering of metabolic risk factors are already jnfesent, even before
- the onset of dysglycaemia. Insulin resistance (the result of genetic susceptibility and
aggravated by environmental factors) causes impairment in glucose metabolism leading
to decreased peripheral glucose uptake and unsuppressed glucose production by the liver,
which, in time, leads to hyperglycaemia. Initially the pancreas is able to compensate by
increasing insulin production as an attempt to maintain eugiycaemia, Eventually B-cell
failure develops with reéultant dysglycaemia, initially manifest as hnpai;'ed glucose
tolerance or impaired fasting glucose, and later progressing to type 2 diabetes. By the
time the diagnosis of type 2 diabetes is made, 50% of B-cell function has already been
lost. Similarly, by the time the diagnosis of diabetes‘ is made, macrovascular disease is
already well established.’” The United Kingdom Prospective Diabetes Study estimates that
this period from insulin resistance to dysglycaemia may exceed 10 years.® Therefore it

can be assumed that by the time that type 2 diabetes is diagnosed, macrovascular disease



is already well established and accordingly type 2 diabetes is considered to be a coronary
equivalent and managed as such with secondary coronary prevention. It therefore is not
surprising that insulin resistance per se is 'recognized as an independent risk factor for
cardiovascular disease’ and that impaired fésting_ glucose and impaired glucose tolerance
are both recognized risk factors for future diabetes and cardiovascular disease.
A dramatic increase, indeed an epidemic, is predicted for type 2 diabetes including a
variety of its dysglycaemic and phenotypic forerunnefs such as the Dysmetabolic
Syndrome (Syhdrome X, Insulin Resistance Syndrome, Metabolic Syndrome).'"’ To
highlight the association between the dysglycaenlia and central obesity this condition has
been referred to as diabesity.!! In the USA the increase of these dysglycaémic sYndromes
will exceed 60% but the major burden of this disease complex will be seen in developing
countries such as Soﬁth Africa. It has been predicted that the prevalence of insulin
resistance spectrum of diseases will increase by more than 120% in African countries by
the Year 2010, and these estimates seems to be rising'?. The prevalence of type 2 diabetes
and impaired glucose tolerance has increased dramatically in several ethnic groups
| whose lifestyle has become ‘westernized’ in fhe last few decades.'>' The most striking
features in these groups (and of most patients who déveiop type 2 diabetes) are increased
weight gain and decreased physical activity, each of which increases the risk of diabetes.
Some of our population groups in South Africa, such as the Indian population, already
have a high incidence of type 2 diabetes; the effect of this is seen in their high prevalence
of atherosclerotic vascular disease.
In other areas where the incidence of type 2 diabetes is low, a high prevalence of

impaired glucose tolerance (IGT) has been recorded and perhaps this is a sign that the



dysglycaemic epidemic has already taken hold. This would indicate that we can expecta -
rise in type 2 diabetes in the future.'>'® This has been attributed to urbanisation, physical

inactivity and obesity which have been identified as important risk factors.

Marked regional differences exist for the incidence of CAD and are for tﬁe mést part
based on ethnic differences. It is well known that type 2 diabetes and CAD are common
amongst the Indian population from KwaZulu Natal. It has also long been‘ known that
type 2 diabetes and IGT together with obesity, dyslipidaemia (with a low HDL-
cholesterol and hypertriglyceridemia) and hypertension play ’an"ixhpqrtant roie in the
genesis of acute myocardial infarctions.'” Other studies have demonstrated thatb abnormal
glucose tolerance is an importance éardiovascular risk factor in elderly Indian women
together with hypertension and dyslipidaemia.'® A high rate of proéression from IGT to
frank type 2 diabetes in the Indian population has been observed and comménted on'® but
whether this is a recent or continuing tendency remains to be seen. Data from a 10-year
study showed that the Indian population had a high prevalence of type 2 diabetes. In
addition, a high proportion of those with IGT progressed to diabetes during the period of
observation, with the 2-hqur post-load glucose at baseline, obesity and a high body mass

index (BMI) being significant predictors of the conversion to diabetes.?

Survivors of an AMI in the Indian population have been shown to have a high incidence
of dyslipidaemia, particularly high triglycerides and a low HDL~cholestero1 which show
a significant correlation with hypertension and obesity.?! This profile, hlghly suggestive
of insulin resistance, has been noted by other researchers to be, like smoking, strongly
associated with ischaemic heart disease in this Indian population,'22 and very prevalent in

young survivors of an AMI two decades ago, in whom there was also a strong family



history of type 2 diabetes.”>  More recent data confirm these associations in the Indian

population of KwaZuluNatal >

All the data from the South African Indlan population point to an ethnic group which
displays a severe insulin resistant phenotypé and who consequently have a high incidence
of CAD. Tﬁere are suspicions that thevincidence of this insulin resistant phenotype is
getting worse and this is a further indication of the predicted epidemic of diabesity. It
may be that there are other ethnic groups in other geographical areas that are also prone
to display an insulin resistant phenotype when exposed to an adverse diet and
environment. There are some indications that the populétion of the Western Cape

Province, for various reasons, may also be particularly prone to develop CAD.

In the Western Cape, the high prevalence of cardiovascular risk factors amongst the
Coloured population has been docu_nmnted.zs'27 In addition, the suboptimal irlanagement
of these risk factors has been noted” and the similar poor management of hypertension
has been singled out as shéwing room for marked improvement.®?® A higher incidence
- of CAD in the White than in other populations has been shown, whereas cerebrovascular
disease predominated in the Coloured and Black populations.”~° In the Black population
urbanisation has been shown to be associated with unhealthier lifestyles and an increased
risk for chronic diseases of lifestyle. Elsewhere central obesity has been associated with
an increase in non-communicable diseases and there is no reason to believe this will not
be so in the Black population of the Western Cape.?! Other cardiovascular risk factors
demonstrated to be associated with urbanisation are hypertension,32 type 2 diabetes™
(Which showed an increase over previous estimates) and obesity. The less than optimal

management of diabetes has also been highlighted.**** Conditions are such that an



increase in the prevalence of CAD in the Black population of the Western Cape is -
favoured, supporting widespread» anecdotal data which points to an inérease in CAD in
this ethnic group, particularly amongst type 2 diabeﬁcs. There is as yet no évidence that
this suggested epidemic has occurred or is even starting to develop. Thus far it is all
anecdotal.

In support of anecdotal observations, the above data indicate that the population of the’
Western Cape, and in particular the Coloured population, is an msuhn resistant
population. Unpublished data from the Karl Bremer Hospital (KBH) shows that the
admission profile at the hospital has changed from one where communicable diseases
predomiilated to a present profile where chest pain dpe to acute coronary s&ndromes is
the commonest single symptom seen in the medical Emergency Depéutment. It is also the
general impression that many more patients are being seen at the hospital who display a
very typical dysmetabolic phenotype and that the presence of dysglycaemia has increased
&ramatically over the past four years. This is all interpreted as suggesting that the
diabesity epidemic is not waiting to happen but has already started and is well on the way
to causing a dramatic increase in acute coronary syndmme§ in the Westerﬁ Cape. It is
therefore evident that daté regarding the profile of patients admitted for the management
of acute coronary syndrome will be ‘important to manage an envisaged mcvease in this
condition, and the associated increase in a general insulin resistant phenotype in the
population of the Western Cape. We therefore undertook a study at KBH .to investigate

this.



CHAPTER 2
STUDY DESIGN AND METHODS
2.1. AIMS

Primary aims

i. To assess the prevalence of dysglycaemia in patients admitted with ACS in the KBH
population.

Secondary aims

i. To determine the cardio-metabolic profile of patients admitted with ACS.

ii. To determine the level of glycaemic control in patients previously diagnosed with

diabetes.

2.2. METHODOLOGY

A. PATIENTS

We performed a cross-sectional observational, descriptive study on consecutive patients
presenting to the Emergency Depamnent (ED) of KBH (an urban secondary level
hospital in the Western Cape) with the complaint of chest pain who were subsequently
diagnosed as having an ACS. Data were collected during the period 26 May 2004 to 4

September 2004.

There was no comparison with any other groups. The population presenting to KBH are
resident in the drainage area of KBH which encompasses the municipal area of
Durbanville, Brackenfell, Kuilsriver and Khayelitsha. The population consists of White,

Coloured and Black patients with varying levels of income.
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The collection of data including risk factor history, clinical stratification of ACS, ECG

measurement and blood collection was performed by the medical officers working in the

ED, using a sténdardised tick list. Anthropometric measurements and vital signs ‘were

obtained by the nursing staff. The following Inclusion and Exclusion criteria defined the

population whose data was collected:

Inclusion Criteria

1. All patients presenting with chest pain and subsequently admitted with the diagnosis

of acute coronary syndrome, defined as:
e Unstable angina
i. Low risk
~ 1o ECG changes and no positive biomarkers
ii.  High risk
- with ECG changes and no positive biomarkers, or
— positive biomarkers with or without ECG chanées N S’i‘EMI)
b. Myocardial infarction
i. ST-elevation
ii. New left bundle branch block (LBBB)
2. Men and women aged 18 years and older

3. Provision of signed and dated informed consent prior to any study procedures

11



Exclusion Criteria

1. Patients with chest pain but who were not initially diagnosed on admission to have an

ACS
2. Patients who declined the glucose tolerance test
‘3. Patients who were too unstable, in the opinion of the inv&etigator

Standard clinical practice was followed in all patients admitted with ACS.

B. MEASUREMENTS

The following measures were obtained:

1 Demographic data
1.1 Age |
1.2 Sex

1.3 Race

2 Risk factor history
2.1 Family history of premature coronary artery disease (CAD)
2.2 Family history of type 2 diabetes
2.3 Family history of dyslipidaemia
2.4 Personal history of CAD
— - Stable angina
— Previous unstable angina
—~ Previous acute myocardial infarction

—  Previous CABG

12



- Previous pércutaneous intervention (PCI)
2.5 History of other vascular disease

- Peripheral vascular disease

— Cerebrovascular disease (previous stroke, previous transient ischaemic event)

2.6 Smoking history
2.7 Presence of hypertension
2.8 Presence of type 2 diabetes

2.9 Presence of dyslipidaemia

3  Vital signs and anthropometric measurements

3.1 Blood pressure in mmHg

3.2 Pulse

‘3.3 Height in cm

3.4 Weightinkg

3.5 Abdominal circumference in cm
3.6 Hip circumference in cm

4 ECG

Ischaemic changes were diagnosed on ECG if:
4.1 T wave inversion > 3 mm
4.2 ST depression > lmm
4.3 Transient ST elevation > Imm (<30 min)
4.4 Persistent ST elevation > Imm (>30 min)

4.5 New LBBB

13



5 Clinical stratification

Acute coronary syndrome was diagnosed,vaccording to the South African Guidelines, as
either unstable angina, NSTEMI or STEMI. Unstable angina was accordingly diagnosed
as a clinical state with change in pattern of anginal pain, including new onset symptoms,
. increase in frequency or intensity of angina, chest pain at rest and post-infarct angina.

The acute coronary syndromes wefe clinically stratified as:
- Low risk unstable angina: where there is no ECG changes and no cardiac enzyme leak

~ High risk unstable angina: where there is either ECG changes with no enzyme leak,
or an enzyme leak with or without ECG changes (NSTEMI), excluding ST

elevation or new LBBB

— Mpyocardial infarction: either ST elevation or new LBBB

6 Bloods

Blood was sent away for analysis for the following on a routine basis in patients

diagnosed to have an ACS:

6.1 Formal laboratory haemoglobin (Hb) measurement
6.2 Creatinine |
6.3 Cardiac enzymes (CK and CK-MB) 6 hours or more after onset of the index pain
for:
— Initial estimation
— Follow up estimation in the case of recurrence of chest pain
6.4 Random blood glucose testing on admission (bedside)

Blood was also collected for study purposes:

14



6.5 Modified 2 hour oral glucose tolerance test (OGTT)
A modified 75g glucose tolerance test was performed on all patients priér to discharge to
identify dysglycaemia. The following blood samplesv were obtained: |

— 10 hour fasting glucose level and |

— 2 hour post load glucose levels

The Modified 1997 ADA Criteria were used to categorize dysglycaemia.

Table 1: Modified 1997 ADA Criteris

Fasting 2 br post glucose
NGT <56 <78
IFG T 5.6-69 e
IGT - 7.8-11.0
DM . 27 211.1

NGT = normal glucose tolerance, IFG = impaired fasting glucose, IGT = impaired glucose tolerance,

DM = diabetes mellitus

6.6 Fasting lipogram incorporating total cholesterol, LDLachol&sterol, HDL-
cholesterol and triglycerides. Values were regarded as abnormalb if:
— Triglycerides > 1.7 mmol/l
- HDL - cholesterol < 1 mmol/l in men vand < 1.3 mmol/l in women

— LDL cholesterol > 3 mmol/l

LDL- cholesterol was calculated by the following formula, provided that the total

triglycerides did not exceed 4 mmol/l:

LDL-cholesterol =  T-cholesterol - [Triglycerides/2.18 + HDL ]

15



6.7 HbA:c

All bloods collected were measured by conventional laboratory methods.
2.3. STATISTICAL ANALYSIS

Data were captured into a Microsoft Exce1° database. All statistical analys‘es‘ were
performed using the statistical software Stata version 8°. The chi-square test was used for
all categorical data. The Wilcoxon rank sum and Kruskal-Wallis tests were used for all
non-parametric variables. Data are preécnted as medians and rénge as the data were
skewed. Measures of association was performed by calculating risk ratios. A p-value of

0.05 or less was regarded as statistically significant.

2.4. ETHICAL APPROVAL

The Ethics Committee of Karl Bremer Hospital as well as the Research Ethics Committee

of the University of Cape Town granted approval for the study.

16



CHAPTER 3

RESULTS

The ED evaluated 2131 medical emergenciés (excluding triage, minor complaints, |
surgical and gynaecological conditions) during the period 26 May to 4 September 2004.
Of the 2131, 951 (45%) were male and 1180 (55%) were femalé. ’Acute cotonary,
syndromes were responsible for 10% (n=214) of ED visits.

3.1. Demographic Data

The majority of patients diagnosed with ACS were White (n#131, 61.2%), followed by
the Coloured (73, 34.1%) and Black (9, 4.2%) population. Patients of other ethnicity
constituted only 0.5% (1). There were equal numbers_of males (107) and feﬁlales (107,
reflecting a slightly higher prevalence of ACS in males (11.3%) than in females (9.1%).
The median age of patients w1th ACS was 62 years (range 24 — 97), with the median age
of females significantly higher than males (68 and 57 years respectively, p < 0.01).
There was no statisticaliy significant difference in the median age of the two main ethnic
groups: Whites (63 years) and Coloureds (59 years) (p = 0.15). Demographic details of

patients evaluated are presented in table 2 and figure 1.
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Table 2: Demographic characteristies ol patients evaluated in the KD

Total p'a'l'i_unis
n—2131

 ACS patients
n=214

[ Age (median, range Hveurs)

44 (18-97)

a2 {24 -0

Lthmicity
Hhite BT 131
Colowred H24 T3
Bluck 23 O
{Xher 2 1
 Gender

Male G5l 117
Female | IR0 107

Figure 1: Eihnic distribution in patients seen in ED and those with ACS
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3.2. Clinical Findings

Al leust one nisk lactor [or cardiovascular disease {on history) was present m 203 palients
(94,9%). Hypertension was the most common nsk factor. [Bllowed by known CAD und u
lamily histery of CALL cimaretle smoking (curtent), 1ype 2 diabetes, o lamily history of
Lype 2 disbetes. high cholesterol, pevipheral vascular disease and stroke (table 3). Two or
maore cardiovascular risk factors were present in 138 patiends (73.8%), 3 or more n 103
patignts (45, 1%} 4 or more i 50 patients (23.4%), 5 or more in 19 palicnts (8.9%) and 4
patients (1.9%) had 6 risk factors. In total. 73 patients (34.1%) were diagnosed with low
risk unstable anging, 76 (35.3%) with high nsk unstable angina, 31 (14.3%) with
MNSTEMT and 34 (13.9%} with STEML To-hospual complications occurred in 85 pabicnts
(3%, 7%%), Conpestive heart failure was the most commaon complication. A small subsel of
patients were referred 1o a tertiary hospital [or invasive intervention and an cven smaller
eroup died (table 4).

Table 3: Risk factors for CAD on history

Risk l'actor Number patients Percentage
Hypertension 143 i, s
Known CAl) 113 528
Family history of CALD T £
Smoking history 64 2449

| Diabeles Mellitus 52 24.3
Farnialy history ol W il : 238
Hizh Chelesterol 34 129
Periphoral vascular disease 32 : 14.9
Cerebrovascuiar disease 25 ! 1.7

.
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Fable 4: In-hospital complications

Complication B -‘ Number paiients Percentage !
MNone 174 a3 ::
Congestive heart tailure 75 351 '.
Recurrent atigit fl 6 28 1|
Referred |: 3 fi.l |
Death ' 7 13 ‘

3.3. Oral glucose tolerance

The glycacmic profile was determined and compared in 144 of the 214 patients admitted
with ACSH, It was ot done m 20 patients due o unwallingness (n— 1407, death (n=3} or
ransfer 1o i lertiary nshiiele oy lurther intervention {n—71),

Glucose categories A modilied oral glucose letance lest was perlomed at discharpe
on all patients admitted with an ACS and not already known to have dlabetes (142).
Taking the known diabelics mio accounl. putienls were then divided mto those with a
novmal plucose tolerance (65, 35.1%) and those with dysglycaemia {126, 64.9%).
Subjects who had a prior history ol dabeles were classified as having previously
dizgmosed diabetes. Other subjects were classified wecording 1o the maodified 1997 ADA
criteria, as having a normal glecose Wlerance, an solded inpmred [astung slucose, an
isolared impaired plucose tolemmee, hoth impaited [asting slucose and impaired glucose
tolermee (the latter throe catceories also known as prediabetes) or diabetes. Palients with
dhubetes were subdivided into those alicady known to have diabetes and those wilh newly
diagnosed diabetes, Classificanon o glucose abnormalities according to the  [997

modified AIJA enteria are lubulated 1o table 3. The prevalence ol olucose abnormalities
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were delermined with Lhe Tasting plasma glucose (FPGY fest alone and Lthen compared Lo
the prevalence of dyvselvcacmia when adding the 2 hr post=load plucose (PG value ttable
6.

Table 5; Prevalence of glucose abnormalities according to 1997 modified ADA

criteria

Cllucose category n Yo
Normal NGT 6% 35.1 '
P (35.1%)
Prediabeles Tsalied G 13 i |

(26.8%) Iveluted IGT 23 11y
IFG and 1GT 16 8.3 |
' Diabetes e 22 TR
(3%8.10%) (Hil 52 26.8 ’

WGT  noemal glucose mlerance, TRG = dmpaned fasting pleeese, 12X = impaired glucose

foletince

Tahle 6: Number of patients recrnited with FPG, 2 hr PG and the total of glucose

aboormalilics
FPG 2 hr PG Both
NCGT [0 55 ¥
IGT 29 39 52
DM 13 15 23

NGT = nonmul glucase wlerance, IET — impaired wlucose tolerance, 1361 = diabetes

FRCr = fastime plasmy glucose 2 he PG — 2w post-load plucose
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Recrmtimyg diabelic putients by either entenion alone or thar combimation. 4001%, {9) met
both, [8.2% (4} ma the fasting criteria alone and 40.9% (8 met the 2 hr nost load
criteriom alone, Similacly, recruiting paticots with impalred glucose tolerance by cither
eriterion alone o the combination, 30.8% (16} met both, 253% {13) met the fasting
criteria only and 44..2% (23) mct the 2 br post-load criterion alene,

Demographics Dsglycaemia was more common m Colowreds (72.3% ol all
Coloureds) than Wiites (58.8%), howoever, this did not reach statistical signiticance
(p-0L07), The magority of Blacks (88.9%) and all Indians had dysglycaenia but Lhese
latter two gronps were too small w be statistically siemilicant (figure 2.

Figure 2: Distribution of dyvsglyeaemia by ethnicity
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Dvselycaemia was common in both males (62.9% of all malesy and females (67%),
p—0.5% {{igure 31 The median age of patients wilth dysglveasmia (63 years, range 38-97)

way significantly higher than those with NGT (536 vears. tange 24-940) (p = 0.03).
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Fizure 3: Distribution of dysglyeacmia by gender
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Clinical A history ol a previous ischaemic event was present m 46.2% ol
prediabetics and 39.1% of new diabetics. Patients with NGT were more likely to have
low sk AP in companson 1o hoth their prediabetic and diabetic countorparts (p=< 0,01
(table 7, figure 4) and less likely w0 develop complications {p — 0.04). Mortahty was
highest in diabetics (3, 4, 1%4). compared to prediabetics (1. 1.9%) and NG'T (1, 1.5%) but
this was not statistically significant {p — 0.38).

Tabie 7: A comparison of low risk coronary cvents and complications in the

different glucose catevnries

'NGT | Predinbetes | Diahetes
. Low risk event 34 (5001 15 (28.9%) 20 (27%)
Complications 19 {27.9%) 23 (44.2% i 35 (47.3%)




Ficure 4. A comparison of tew rvisk coronary evenls and complications in the

different glucose categories
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3.4. Random glucose on admission

A random glucose was determined in patients whose glycaemic proliles were known (as
determined with an OGTT on discharge or koown higtory of diabetes). The median
random glucose value was 6.6 mmol/ (3.3 — 443 mmold). A random glucose level =
L1 F mmokd, diggnostic of diabetes, was lound in 23 patients of which 16 patienls were
already known with diabetes and 3 paticnis were later diagnosed with diabetes hy OGTT.
A random glucose Jevel 2 ¥ {a random cul-ofl value e dysglycasmial was found in 3
pulicits with NOT (7.6%), 12 patients with 10T (23.5%). 31 patients with known
diaberes (59.6%) and 1) patients with newly diagnosed diabetes (47.6%), The median
rarclom glucose in patients with a low risk coronary event was signilicantly lower than

those with @ high nsh coronary event (5.8 mmaold and 7.1 mmok] respectuvely., p = 01
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Simtarly, the mediun random slucose level 10 patienls whao developed complications was
significantly higher than those who did not (7.65 mmol/l ¥s 5.8 mmols, p< 0,013,

3.5, llbl Ac

An HblAc was perfirmed on [70 of the 194 panents whose glveaemic prolile were
deternined. A collechon or labomtory emor was respansible Jor missing data in 15
patients, The median HblAc was less in those with NGT than in the prediabetics {p <
0.01) as well as in prediabetics compared o diabelics (p < .01}, The median HbA e was
atso stenmilicantly higher in known diabetics thun 10 new diabetics (p < G.01). There was
no differcnee in the median HbAle hetween paticnts with low and high risk coronary
events and in thosg who developed complwcations and those who did not {p—0.5% and

p 003 respoctively), See dable B



Table 8§: Association between median HbAle and glveaemic prolile, coronary events

andd complications

Median HbhATC B Range
Glyeaemic Profile
NGT e, 44-60
Prediahetics 54 45-6%
Digbetios 1.4 46-12.5
{1d 7.1 49-125
Nuew &5 46-99
Curunﬂt‘y event ]
Low risk &5 45-12.5
High risk 3 44 123
ECG changues 3.4 44-12.35
NSTEMI 5.6 4.7-12.0
STEMI b 4 45-84%
i fi‘lumplicai'iuns o
Yes 3.6 d4-123
N 5.4 ! d4-123

A plvcaemic tarpet of Hb1AC < 7 {as suggested by the Awnerican Diabetes Association)
was found 1n 45% of patients known Lo have diabetes, Known diabetics with a Hb1AC =
7 were more likely o have a tow risk coronary ovent (100 41.7%) and less likely to
develop complications (8, 33.3%) in comparison o their diabetic counterparts with a
HbiAC = 7, who were less likely 1o have a Tow sk coronary event (6, 23, 1%, p=0.16)

and more lkaely to develop conplications (14, 53.9%. p=0.14) but thus did not mect

statistical significance. Seu flgure 3.
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Figure 5: Association between 1HbALU, low risk caronary events and complications
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3.0. Anthropometry

Two thirds of the subjocts (135, 67.2%0 had an nereased body mass mdex (BMID
idefined as a BMT 2 253, with a similar prevalence in the normoglveaemic (42, 62.7%)
and dysghycaemic (85, 73.3%) groups (p — 0.13). There was no relationship to sex, with
T0T0%) females and 63 (64%) males having an increased BMI (p=0.39}) However.
stgalicantly more females (43, 43 0% than males {24, 23 8%, were classified as obese
{defincd as a BMI = 300 {p < 0.00). See figure 6. Central obesity  { deseribed as an
abdominal vircumterence = 28 cm in temales and = 102 em in males) wuas present i
58.6% (123) ol patients but more conbuon in the dysglhycagmic (80, 65.6%) than mn the
normoglyveaemic sroup (32, 47 1%, p — 0.00) and more commonly associated with

females (84, 79.3%) than males (39 37.3%. p~0.01). Sce baure 7,



Figure 6: Prevalenee of 7 BMI hy gender
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Figure 7: Prevalence of | BMI and central ohesity by gender
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3.7. Lipid profile

The most commaon lipid abnortnality seen in patients with ACS was that of a low 1HHDL-C.

The prevalence of different lipid abnommalities 15 detailed in table 9. The prevalence of a

low HEL.-C was less common in those with a nonnal glucose lolerance compared o the

predigbetics as well as diabetics. A simntlar trend was seen with inereased triglyeendes,

and the combination of low [IDL-C and high mriplveerides (the so-called imsalin resistant

dvshipidacnua). A high LI -C, however, was commeoen in all 3

table 10 and fgore 8.

ir
=

lucose categories. See

There was no significant difference between the hpd profiles of the diflerent ethmic

oroups or between males and females within the same ethnie groups, See table 11,

Table 9: Prevalence of different lipid abnormalities

Lipid Abnormalily Prevalence
1] Y
L HDE L6 %2.9
L130. 12 i
i 27 8.3
Py 7 363
AL & ¥ fif add
| HOL & 1 T(s 11 34.2

Tabte 10: Prevalence of lipid abnormalities in the different glucose categorics

Glucose Categuory p‘
i: NGT Prodiabetes Diahetes
| HPL 47 (T3.44%) 44 (R6.3%) 61 (91.0%) 0.2
A G 18 (2R1%) 18 (35.3%) 32 (47.8%) 06
| 1 & 1 TG 15 (23.4%) 17 (33.3%) 32 (47 .8%) 0,01
T LDL 45 {72.6%) 34 (6B.%) 4ib (63.5%) 0,50




Table 11: Prevalence of different lipid abnormalities by gender and ethnicity

NGT

Prediabetes

Diahetes

a0

] Muley Fuemnales
i Colosived | HWhire P | Colowred Wihite P
; }
SHDL |31 (R6. 0% | 49 {830%) [ 014 | 27 (900%) | 44 {7500 § hd
TG 16 (44.4%) [ 25  (42.4%) | 067 | 8 (26,7%) | 20 {34.5%) { (L4O
} HDL
& TG 1S (41.7%) |23 (38.9%) | 035 |8 (26.7%) | 19 (32.8%) | 0L18
b1 EDL 27 (75.0%) | 43 (7348 | 7| 20 (T71.4%0) | 31 o(G0d%h)y | (159
Lyata dre nomnber 44 Lm.]EiE.lha';.;cu:é.i.m-i.l;u.{nl_- - o
Figure 8: Prevalence of lipid abnoermalitics in the different glucose categories
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3.8. Metabolic Syndrome

Two thirds of patients admitted with ACS (124, 63.6%) fullilled the diagnostic eriteria
for metaholic syndrome as stipulated hy the AT TIT* The median age ol patients with
metabohic svidromie was 60,5 vears {range 34-97% Males werg vounger than temales (52
and 66 vears respectively, p = 0,013 The highest prevalence was n the black patrents (8,
H8.9%%) but thiy sample size wus 100 small 1o be representatve. More than two thods of
colowared patients (45, 700.3%) met the ATP [ criteria for the metabolic svidronie. as did
S8 (71 of whites {p = 0,127, The metabolic syndrome was more commaon o lemales
(76, TA.8%L) than males (48, 50%0, p = 001, and appcared to he more common in
coloured females (n—26. 86.7%) than whie lemales (43, 70.5%). p=0.09, putting
coloured Temales  more at risk of developing metabolic syndrome than thenr white
counterparts (risk ratio 2.1, 953% CT 081 — 5.28). See higure 9, There scemed to be no
dilference m the prevalence of the clustering of metabolic risk factors in the different

cthpic caregories as outlined in table |2,



Figure %: Association between metabolic syndrome, gender and cthnicity
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CHAPTER 4
DISCUSSION

Chest pain doe lo ACS was a common presentation to the LI with a simadar prevatenee
i the Coloured (11.6%) and White {14.9%) populations. However, despite the jurge
proportion of black patients assessed in the EID (623), ACS still seems to be uncommon
in this population {(}.4%). It is commonly accepted that ACS ailcets males more than
females: however, in our study population both mailes and females were affected to a
similar ¢xtent (}1.3% vs 9.1%). This may indicate that there was no bias in the study
sclection (which commonly ccours due to the atvpical presentation of chest pain n
females), or il may be an mdicator thal CAD has Onally caught up In Females.

4.1. Dysglycacmia

The importance of wWentfying nol oniy people with asymplomatic diabetes but alzo those
with [FG and 1GT prediabetes) can not he emphasized enough. as 1 1s wel documented
that macrovascular discase s a major cause of death in atl cateporics of zlucose
abnommalitics,  meluding  those below  diabetic Tovels, Not oonly  do panents  with
calablished diabedes have an increased sk tor cardiovascular discase, but also those with
increased FPG and 2 hre Blood glucosc: these are also independent risk factors for ali-
cause and cardiovascuolar mortndity and nmrmtit}'". Increasing cvidence suggests that, for
diagnosis, the use of fasting plasma glucose evels alone will miss patients with a high
risk of digbetes related morbidity and mortality,™ Furthormore, the prevalence of
undiagnosed diabetes and 1GT will be under cstimated 10 a larpe extent, cspeciatly in

ltemale and eiderly popuiations, if fasting glucose alone is used.” Also, lasting glucose



measurements dlone do not identty individuals ar tnereased risk of death associated with
i1}fp¢1‘gl}-ca¢tniu."

Currently there i no unigue bioloeical marker that can distinpush people wath [IFG, 1GT
or diabetes from people with normal glucese metabolism, thus the oral plucose tolerance
test is recommended as the pold standard i identifyving the different catesories ol glucose
abnormaltties. T also provides additonal prognosue imlinmation and enables detection of
individuals with impaired plucose tolerance, who have the greatest attributable risk of
death?

S far, muss sereening for asvinptomatic diabetes and 1G] has not been recommended in
the generu] populaton: however, largeting of groups at high sk of disbetes could be
beneficial as these palients could benefit from early intervention ™ Patients with CAD by
definition can be considered at high risk and should thus be included in the subgroup of
population i whom slveucmic testing must be performed. Benefits of screening include
rdentilying those patients with undiagnosed disbetes (as up w0 30% ol paticnts wilh
diabetes are undingnosed as they remain asvimptomatic for many vears) as well as those
al risk fon diagbeies (IFG and IGT). Caly identification of the latter group leans to early
intervention strategies to reduce or delay progress to diabeles’ as well as am increased
surveillance  and  treatment  for other associated nsk  factors ke  hypertension,
dyslipicdacntia, obesity and smoking, Sereening in CAD improves paossibilities  for
prevention of cardiovasculur complications.

We lound a high prevalence of dysplyeaemia (65%) in patients admitted with an acute
coronary syndrome and 11 can be assumed that this condition is alse prevalent at other

hospilals serving the same populaion groups, These resulls are in agreement with several
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WA O the 126 patients diagnosed with dysglyeaemia, 74 (38.7%) were

recenl repls.
newly diagnoscd with a glucose abnommality and 52 {41.3%) wore previonsly diagnoscd
with diabetes. [t nay well be that the true prevalence of dysgiveaemia s higher in our
population bearing in mind that an GG could not be perlommed in a small subset of
patients due to serious canfiovascular related complications {cy death or referral to
Lertiary hospilals [or revascutanzationd.

[n patients not previously diagnosed with diaberes, the prevalence of plucose
abnommabities was determined with the fasting glucose (es alone and then compared o
the prevalence of dysglyeacmia when adding the 2 e post—load glucose value, 13y
recruiting dighelic patients by either criterion alone or their combination, 4(L1% (n-9)
mel buth, 18.2'% (n—3) met the lasting coiteria along and 40.9% (n=% met the 2 he post
load criterion afome. Similarly, recruiting patients with iumpaired glucose {olerance by
aither crteron alone or their combination, 30.8% (n—16) met hoth, 25% (n=13) met the
tasting criteria only and 44.2% (0723 met the 2 hr post-load colenon dlone, These
fndines sugeest that a signiticant propoction of parients with prediabetes or diabetes
would have been mussed 11 a FPG alone was used as the sole sereening procedure (even
using the suggested lower cut-ol¥ vakue of 5.6 mmol!] tor diagnosis of 1FG and 7 mmol/d
[or the diagnosis of diabetes). These findings alsa agree with previous findings Lhal
although a FP'G and 2 br PG level sonietimes identify the same individuals, oflen Lhey
miay nod e noide.” This has important implications for asual medical practice, An OGTT

should become a more widely used ool i sereeming high-nsk popuolations.

Paticnts with dvselveacmia were older (median age 63 vears) Lhan those with a nommal

glucosc olcrance (median age 36 vears) in our study cohorl. This 1s not swprising as the
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ape specific prevalence ol patients with didbeles and impaired slucose wlerance mcreases
linearly with ase wp 1o the seventh to cight decades in both men aned women”’ A igher
prevalence of dysglycacmia in femates than males was supgested, ™ howover, we Tound
dyselyeaemia to be as common i males (63%) us lemales (67%) i owm study aroup.
High diabetes rules have previously been reported in Coloureds compared to Whites and
Blacks.* There wus a trend o an increused previlence of dysglycaemia in Coloureds
(72.3%) compared o Whites (58.8% ) but this did not reach statistical significance
{p=0.07),

Tvpically, persons with [GT and asymplomatic diabetes and those at high risk of
developing diabetes ware unaware of their high risk status, Much allention has been
dirccted ot detecting undiagnosed  diabetes ax s ipcreased  risk for subsequent
complications and mortality 15 well acknowledecd™. Ondy recenly, altention has tumed
toy those with lesser degrees ol glucometabolic abnormalities, who tend to share the same
risk fuctors as those with type 2 diabeles. We found that 46%, of prediabetics and 58% of
new diabetics i owur study population already expenenced a previous ischacmic cvent.
One would hke o preswme that this was a valuable opportunity missed 1o 1denndy
patients at high ik for developing cardiovasenlar disease and 1ls complications, Earlier
detection of impaired ghocose wolerance and  wsymplomatic diabetes could lead to
mitiation of secondary preventive medsures al an earlier stage.

It has been reported  that patients with impaired glucose lolerunce run an additional nsk
of increased curdiovascular morhidity and mortality compared with puttents with a
normal elucose tolermee; this excess cardiovaseular nsk is present even al fower hlood

" o . - ETH
slucose concentrations than those thut cause microvaseular complications.” 1n our study.
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paticnts with dysglyeacmia were more likely o present with a high nisk corenary event
(73%) andd more likely 10 develop cardiovascular complications {75%) in comparison o

thetr counlerparts with a nommal glueose (27% aud 23% respoctively).

4.2. HbAle

Glyeuted hacmoglobin (HbAlc) has never been recommended as a diagnostic test for
diabetes, although its usefulness in the screening and diagnosis of drabetes has been
widely debated.’ [ is imsensitive in the low range, thus a normal HbA e can net exclude
the presence ol diabetes or TGTY Another down [all is that it does not reveal information
about post-prandial olucose Jevels: this mformation 1s uselul in order Lo predict inercased
cardiovaseular sk in patients with both normal and impaired  glucese tolerance.
Although there was a statistically sieniticant difference in the mediim HbA ¢ 1o our study
proup hetween those with NGT, those with 1OT and those with newly diagnosed
digbetes, each value would still be interpreted as within normal limits, This suggcsts ihat
HbhAle om ity own 13 insensitive to determine those subset of patients with newly
diagnosed dysslycaemia. The methan HbAle in patients with previcusly dingnosed
diaheles wus, ws cxpocled, significantly higher than all other groups and above the
perceived ‘novmal’ limit. Tn view of this, we would like to suguest that HbAlc
delermination is nol cssential in the acute management of ACS in pafients not known
with dialetes and 15 thus of minumal value in the EL.

HbAlc iy however a uselul measure of the etheacy of glucose lowering treatment in
those known with diabetes. as it gives an integraled summery of bleod glucose levels

during  the preceding  6-8wecks,  There 15 convincing  evidence that  disbetic



micreanopiathy can be reduced by Leht glveaenne comrel. A recent randomized swudy
has demonsirated that macrovascular morbidity and montality in type | diabetes can also
be effectively reduced with tight glveaemic control ™ Whether this can be extrapolated to
lvpe 2 diabetes 15 vel w be delermunied. The reduction of HbAle was by far the most
imporant factor bhehind the reduction of CALY with 4 21% reduction in each 1Mo decrease
in I1lbale, Similarly, the Tnled Kingdom Prospectve Drabetes Swdy (TTKPDS) has
clearly shonan that each percent deehine in HbA le caused a 14'% lower rate of myocardial
infarclion and fower deaths from diabetes or any cause.”™ Various diabetes associations
have advocated 1bAle largets <7%. Less than 50% of known diabelics m our study
oroup rcached this pmpmséd olvcagmic target, indicating Lhe suhnpﬁm al management in
this higgh risk group. Although there was a tendency Jor known diabetics with a HbAlg <
7 10 have a low rish coronary event and they were less likely 1o develop complicanon,
this did nol reach statistical significance.

4.3, Random glucose on admission

Current practice m most smaller hospitals in the Western Cape 15 to determine 4 random
glucose as a ‘1ik" vital sign on admission of patients with ACS, mainly as a screening
Llest o identily those with diabetes, disregarding those subset of patients falling mio the
cilegory ol impaired glucose olerance, Mot only 15 random plucose insensthive 1n
diagnosing diabeles and thus unsullable in thus high visk population, but it is even less
uselul in diggnosing Lhose with prediabeles, It also has o high risk of talse positive and
tilse negative results. 11 has been suggested however 10 have a significant increased
sensitivity in diagnosing diabetes if the cul-off point is markedly reduced 1o 7.2mmol1*.

but this still need to be validated. By lowenng the cul-off poml of random glucose 1o



Smmel] in our studv, we identified only 41 patients (59.4%) of paticnts later diagnosed
with dtabetes and 12 patients (23.5%) with 1GT.

Although detenmnng random glucose on admission o diagnose those with glucose
abnonmaliticy s not useful, there s sttong evidence thatl high blood glucose at admission,
independent on the state of premorbid glucose tolerance. predicts in-hospital and
subsequent morbidity aned mortality after an acuete myocardial mlarctiom in both diabeties
and non-diabeties, the mechanism of wluch 1s not fuily understood as }-'ct.w'” Whether
this can be extrapolated to the whole spectium of ACS is unsure. |t was clear from our
findings though Lhal lhose palients presenting wath a high nsk event had a stembicantly
hicher admission glucese (7. hmmald) than those with o Jow risk evenl (3.8 mmol),
despile a similar HbAle (5.5%), indicative of similar previous glucometabolic status in
the two oroups, Similarly, those patients that developed in-hospilal complicatons had
sieniticantly  higher  admission  glucose levels {(7.7mmiol/)  than  those  without
complications (5 8mmoldy, bul again thete was lide difference in the HBATc between
these two groups. Recent studies also sugpest thal reversal ol stress hvperglveacmia at the
time of myvocardial infarction can impeove the clinical ouleome in these patients’™  and
that the use of 4 glucose, nsulin and potassium mfusion may reduce short and long term
cardiovascular morbidily and mortality in both diabelic and non-diagbetic paticnts with
acute mvocardial inlarctions although defimuve proot ol the latler 15 lacking and the
practice has not gained universal approval”™ Again, we do not know i this data can be
extrapolated 1o ail catcporics ol ACY, I s0. clinicians responsible Lor the muanagement ol
these patients may not only have a responsibility to perform an OGTT on patients with

ACS before discharge, but also need o deternune the admission glucose and manage it



appropriately as this will have clear benefits in decreasine morbuhity and montality. Teas
mportant W stress that a single glucose measurement on admission alone docs not suftice
as even those people without disbetes might benefit From tight glocose controb and should
thus he preformed routinely throughout their hospital stay.

It has been suggested thal patients who develop stress hyvperglyvcaemia are likely to be
dvselveacmic when not stressed.™ Our ind mas sugrest o sinnlar result as 33 ol the 38
paticats (91.4%) with a random glucose of 8 or more were subsequently diagnosed with
dyvsglvesemta on discharge. ol which 31 patenly were previously diagnosed with diabeles
and 22 diagnoscd with dysglyveacmia on the OGTT.

Abnommat glucose wlerance 15 oflen clustered with other components ol the melshodic
svidrome (inchuding visceral obesity, hyvpertriglveeridemia, low HDL, hyperinsulinemia
angd hvpertension), each ol which ndependently promote atherothrombosis, All are
factors that tend to be hicher or more commeon in hyperplyeacmic patients compared with
normoglyeaemic patients.® Farly identification ol these metabolic abnormulities would
cnable imitiation o potentialty beneficial  wreatment  contributing to an lmproved
prognosis.* We can thus assume that interventions that reduce the risk of progression o
disnbetes are also likely to reduce CHI mortahty in this group and could be of greut
potential henefit ™

4.4. Anthropometry

It is wencrally accepted that obesity, whether it 15 measured as an increased BMI or
central obesily, carrics a health risk bocause of its association with numerous metabolic
complications such as cardiovascular discase, type 2 diabetes and dyslipidacn1i:-1.5'_' Being

overwelght and obese 13 associuled with insulin resistance and the syndrome's cluster of
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metabolic disorders and subsequently all components ol the metabolic syndrome are
positively alTected by weight Ioss.™ Insulin resistance is considered to be the link
between obesity and dysglveaemia, [t is particularly the prescove of visceral or central
obesity which 1§ one of the hallmarks of the disease. It has long been noted that
complications commonty found in obese patients are more closely related to where the
excess fat is rather than to excess fat per se”

We found a lngh prevalence ol overwelght and obesity in our study population, whether
measurcd as an increased BMI (67%) or central obesity (59%). Females had a sienificant
higher tendency than males to be obese, reeardless of whether incrcased BMI or
abdominal circumference was determined.. Our study agrees with the findmus of the
Interheart Alvica study™ that overweight and obesity are as common in Coloureds as in
Whites,

‘The prevalence of abdominal obesity has been shown to be more highly correlated with
metabulic risk factors than is an clevated BML™Y These data can be extrapolated to our
findings ol a sigmlicant difference in the prevalence of central ohesity between
normoglyvcaemic (47%) and dysglycaemic (66%) woups (p—(hitl}y, but no differcnce
could be demonstrted in the prevalence of an increased BMUE between the
normoglyeaemic (63%) and dysglveaemic (73%) groups {(p=(L13). Further, central
obesity was associated with mere metabolic risk factors than an increased BMI (3 and 2
risk factors respectivel vy

4.5, Dyslipidaemia

Dreslipidaernia 1s a major nsk Facter [or cardiovascular disease. Many patienls with Lype 2

diabetes and metaholic syndrome typically dememstrate a charactenistic dyslipidaemia
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{also known as diabetie dyshipidaenia or atherogenic dyslipidacmial, which consists of
moderate clevation in inglveende levels, Tow HDL chiolesterol values, and smalt dense
LDL particles, This hpopretein paltern s associated wilh insubio resistance  amd,
importantly, is present long belore the onset of diabetes, ™!

It was predicted long agoe that the lipid abnormalitics of the insulin resistanee syndrome
are likely to be the commonest fonu of dyshpidacnita scen o South A Frica.® It i thus net
surprising that we found that a low 12 -C was the most common lipid abnonmality
{(83%), nore so than an mereased LD (68%). Despite the predicled high prevalence ol
mzulin resistant dysliprdacmia (low HBL-C andior clevated tinplyeerides) in prediabetics
(85%) and diabetics (91%:) we also found a high prevalence of this form of dyshipidaemia
in patients with a normal glucose toleranee (78%), We are templad to assume that these
patictits are alrcady on the msultn resistance path and that many more pattents are
destined to develop dyselveacmia in the near funare,

It contrast 1o the nereasing prevalence of the msuhn resistant dyshpidacmia in the
different plucese catcgories, the prevalence of a low 1M, remained similar in all glucose
calcgories, This is in aprcement with previous reports.™ However, in the UKPD study.
LDL was the stronpest independent predictor of CAD lollowed by HDIL cholesterol,
suppoiting current puidelines in which LT, lowering remaing the primary liptd target. ™
The Coloured population of the Western Cape has heen shewn to have a high prevalence
of cardiovascular risk [actors, particularly dyslipidaemia”>™* Qur study confirmed this
(nding and alse moted that dyslipidacimta disreeands both gender and race with similar

high prevalences in Whites and Coloureds as well as males and females.

b
InJ



4.6. Mctabolic svndrome

The clinmcal importance of the metabolic syndrome is related o its pulative mpast on
cardiovascular morbidity and montality, People with the metabolic syndrome have been
shiran Lo be al increased nisk lor cardicvasculae disease and diabeles, s well as Lor death

- id - Ve 1
T Once identified, carly proventative

[rom cardiovascular discase and [tom all causes,
measures dre needed 1o these high nsk people with the mum locus on hie stvle chunge
and treatment of the individual components if the former fails”’

The prevalence ol the moubolic syndome 15 dependent oo the detiition used (o
diagnose i1, Scveral defintlioms  of the mealabolie syndrome exist. Recently, the
Internutional Diabetes Federation conscasus group redefined the metabolic syndrome in
order 10 provide one practical delimuon that could be used in any country 1o ideatity
peeple at high risk of cardiovascular diseuse und diabetes” They used the ATP 1M
components as background with twoe main changes: 1) central obesity, as assessed by
wilsl cireumicrence, is now a compulsory componeat to make the dragnosis of metabolic
syndrome, wand ethme-speciltc waist cireamference cut-oils have been incerporated into
the definilion. 2y FPG omly, and ool an OGTT, 15 sil! requered to diagnese glucese
abnormalitics but il 18 now recognized thal impaired plucose telerance determined ly a 2
hr €1 a8 also aeceptable in clinical practice and they strongly recommend an OCTT i
FPG z 5.6, (Clinicians und rescarchers are cocouraged though to rather add the 2 hr PG
as supplementary finding in order o retwin the simplicily of the definition),

At the time of processing data for our study, we stll used the ATP HI eriteria for the

diagnosis of metabolic syndrome,



The components ol the melabolte syndrome were {Teguently present n patients admitied
with ACS at Karl Bremer Lospital, We found a farge proportion of patients admitted with
acute cormary syndrome 1o have metabohic syndrome (64%%), As we only used the FPG
o deline glucose abmormalitics, we can sately assume. that even more patients would
have heen diagnosed had we added those with G diapnosed with the OGTT. As
mentioned, abnormal glucose tolerance 1s often clustered with other components of the
metabolic syndrome. T s therefore nod surprising that we found a higher prevalence of
metabofic syndrome in patients with 1GT (63.5%) and drabetes (82.4%) than those with
NGT (37.3%). An increased clustering ol metabolic risk factors was also noted as the
ulyveaenue profile deteriorated fiom NGT 1o IGT w diabeles.

A smlar prevalence ol mutabolic syndrome in males and fomales has been noted
before.™ However, we found a significantly higher provalence in females (77%) than
muafes (50%0 ). p=0.01. [0is possible that the gender prevalence may change when adyusted
for age. Although we could not demonstrate o signilicant difference in the prevalence of
metabolic syndrome between the two main ethime groops (Cotoured and White), it
appears Lhit coloured females wore @ higher sk than white females o have metabolic
syndrome (risk rate 201, 95% CI 081 - 529

The mectabolic svidrome is vanously defined by different orgamisations and  all
definitoms are 1o some cxtent arbitrary given the natural contmuum ol biological
variables. Clinlcians veeopnising this will pay attention Lo comecting abnormalitics of

gdch of the components of the symdrome.
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CHAPTER 5

LIMITATIONS
Our study has several limitations, Frestly, the diagnosts of dysglyeaemia was made during
hospital stay whare the elfect of so-called stress-induced byperglveacmia could mfluence
the results, This longstanding concern and objection has been conclusively answered by
Norhammer et a* who demonsiraled 2 glrong conrelation between lhe 2 hr blood slocose
values at discharge and at 3 monthys {ollow-up, indicating raised blood plucose levels are
not only related to siress induced by the ischaemic event and this wias confirmed i a
later study®' supparting cvidence that abnormal plucose metabolism can be identitied in
the early phase ol an acule corotary synedrome and therelore bigh nsk individuals can be
wentied during their hospital stay, thereby permitting early inittation of sppropriate
PIEVEILIVE measures.,
Secondly, laboratory data for certain study measures were nol oblained in a small subsel
al patients due 1o nadequate collection or inability of the laboratory to process samples.
This could possibly have influenced the resulis; allhough the pumbers involved were
small, the magnitude of this effect is unknown,
Thirdly. the overall morality recorded was low at 3.3%. This may reflect several [actors
including meomplete follow-up. as the outcome of those pattents ansferred tor further
mtervenlion 15 unknown,
Frnally, there was no subsequen| follow-up of patients sditted with ACS and therelore
we can ot comment on the short or long term outcome al pattents in Lhe diflerent

glucose categones. This is an arca of concerns which requires further study,



CHAPTER 6
CONCLUSION AND RECOMMENDATHINS

6.1. CONCLUSION

Chest pamm due o oan acule coronary syndrome constitwles a large proportion ol patients
seen in the LD and affects both Colourcds and Whiles to the same exlont, This suoocsls
that CALY 15 not only a discase of the higher incomc Whites. 1n contrast 1o the high
previdence of ACS i both Whiles and C'oloureds, we found ACS to be s0]l uncommon in
Blacks despite predictions of a potential epidemic in this population oroup.

In many smaller hospitals in the Wostern Cape, admission and monagement 1o disclurec
of patients with acute coronary syndrome is the responsibility of the Lmeracncy
Pyepartment as the chest pain unit fonms an integral part ol the acote admissions ward. [L
has been shown repeatedly that dysglycacmia oceurs commanly in patigits with ACS and
15 associated with soveral other metabolic risk factors: the popolation of the Western
Cape 1s not excluded as indicated inoour study, The bigh prevadence of dyselyeacmia in
patients withh ACS and the poor management of those patients already diagnosed watk
diabetes implicate that urgent strategics should be devised to manage dysglveaemia and
tor prevent the consequences of the syndrome.

surcly, few clinical settings oxist where the identification of this number dysglyeaemic
patients can be cxceeded, and not to perform an OCGTT during the comvalescence ol an
acute coronary syndrome 18 a valuable opportunity misscd.

6.2, RECOMMENDATIONS

Ouwr study supports the following recommendations:

1, All paticnts admitted seith an ACS should have screcning for diabetes.
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This screening is best done with an OGT T prior to discharge.
Associated metabolic nsk factors should actively be searched tor and manased
accordingly; most of these can be measured with simple clinical parameters obtained

in the E1),
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APPENDIX A
INFORMED CONSENT
W invite you to participate in a survey to establish what percentage of patients admitled
13 Karl Bremer Hospilal with angina, sufters wath the Insuhin Resistance Syndrome, This
condition 1s characienzed by doramgement of the sugar and cholesterol metabolism,
abnormal blood pressure and resistance to the action of insulin in your hody, leading Lo
an mereased sk ol heart disease. [ 1 appears dunng this survey that a high percentage
of patients admitted with angina sulfers from this condition. which seems 1o be imereasing
1 our population, strategies can be devised to address this problem and reduce the risk of

coromary cvents in the fulure.

What can you expect during this survey? Your doclor will pertorm a routine examination
and an ECG will be done as wsual. You will be wetghed and we will measure youwr length
ay well as yow hip and abdominal cweumfterence. Blood witl routinely be taken Lo
wentily i any underlying myocardial damage 15 present. During this venepunclure,
additional blood will alse be colleeted to check your bloodeount, hipid profle, your
vlycose control over the last few months, insulin levels and inflammatory markers. No
cxtra vencpunctures wil be performed on admission. A wnne sample will also be
coflected to see if there are any proleing present in your urng. Routing care will be taken
of vou during vour hospital stay, On your day of discharze we will ask vou for an
additional blood sample to check your fasting glucose and cholesterol. This means that
vou will be asked not 10 cat or drink anvthing from 22ht the previous night, and biood
will he taken early in the moming so that you can slill have your breakfast. We wall alse

provide you wilh a sugar drink (it you are not already diagnosed with diabetes) and

A
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repeat the blood sample in 2 hrs. This enables us to sec if vou have diabetes, 1if not
already diagnosed, or at tsk for developing diabetes. I so, we will advise vou regarding
vour future managetent,

If at any point during this survey vou would like to discontinue vour participation. you

are free to do so and your care thereafter will not be aflected.

I have read and understand the above inlormanon and would like to participate’ would

ot like to participate in the survey,

Patient:

Primted name Signature Date

Witness:
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PPLENDIX C
APPENDIX C
ABBREVIATIONS

ACS Acute coronary syndrome

ADA Amencan Diabalcs Associalion
AMI Acule myocardial infarction

ATP Adult Treatment Pancl

BMI By s mdex

CABG Coronary artery bypass esraft

CAD Corotiary arlery disease

1 Confidence Inlerval

DM Diabetes mellitus

ED Emergency Department

1M .-C High-density hpoprotein cholesterol
IFG Impaired fasting glucose

1GT Impaired clucose tolerance

IHD Ischacnne heart discase

FP(, Fasting plasma glucose

KBH Karl Bremer Hospital

LBBB Lett bundle branch block

LDIL-C Low-density lipoprotein cholesterol
NGT Normal glucose lolerance
NSTEMI Non-5T elevation myocardhal infarction
OGTT Oral glucose tolerance test

S| Pereutancons ety eniion

PG Masma glucose
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STEMI ST-elevation myocardial infarction

G Triglycerides
UAP Unstable angina pectoris
UKPDS United Kingdom Prospective Diabetes Study
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