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TYPE 2 DIABETES IN AFRICAN-HERITAGE SUBJECTS

CLINICAL, BIOPHYSICAL AND BIOCHEMICAL VARIABLES
FROM AFRICAN-HERITAGE SUBJECTS
WITH TYPE 2 DIABETES

M. P. Hermans, C. Dumont, M. Buysschaert
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Abbreviations : %08: -cell function assessed from HOMA model; BMI: body mass index; BP: blood pressure; C: choles-
terol; CCBs: calcium channel blockers; EEC: European Economic Community; GFR: glomerular filtration rate estimated
by Cockroft-Gault formula; HOMA: homeostasis model assessment; IGT: impaired glucose tolerance; NGT: normal
glucose tolerance; NS: non significant; RIA: radioimmunoassay; %S: insulin sensitivity assessed from HOMA model; SD:

standard deviation; TG: triglycerides; WHR: waist-to-hip ratio.

ABSTRACT

We compared the metabolic profile of two ethnic
populations with type 2 diabetes, one from Bantu (n=23;
Ban) and the other from Belgian (n=314) extraction fol-
lowed at St Luc Hospital. Further comparison with a
Belgian sub-cohort (n=64; Be) matched for age (52 yrs)
and sex distribution (M/F : 61/39 %) showed no signifi-
cant difference between Belgian and Bantu subjects with
regards to diabetes duration (9 and 11 yrs; Ban and Be
respectively), age at diabetes diagnosis (43 and 42 yrs),
HbA | (8.1+1.9 vs. 8.5+1.9 %; NS), and achieved edu-
cation level. BMI was lower in Ban (29+4 vs. 3247 in
Be; p<0.02), as were body fat (33+12 vs. 37£11 kg; NS)
and waist diameter (9919 vs. 10616 cm; p<0.02).
Forty-eight and 72% of Ban and Be were on metformin
(p<0.05), while insulin was given to 39 and 34%. Daily
insulin dose was lower in Ban (0.31+0.20 vs. 0.47+0.18
IU kg'.24h"; p<0.001).
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There was no difference in -cell function (%8; nor-
mal : 100%) or insulin sensitivity (%S; normal :100%)
as determined with HOMA between groups. %0 (me-
dian [perc 25-75]) was 51 [23-119] and 67 [45-84] in
Ban and Be, while %S was 32 [29-37] and 37 [27-45].
Smoking (past & current) prevalence was 5 and 47% in
Ban and Be (p<0.0001). Prevalence of micro- and
macroangiopathy did not differ between groups, al-
though Ban had more macroalbuminuria (29 vs. 9 %;
p<0.05), and were more often treated with Ca**-chan-
nel- and B-blockers than Be subjects (36 and 39 % vs.
16 and 8 %; p=0.07 and <0.05, respectively).

Fasting (F) and interprandial (IP) triglycerides (TG)
were lower in Ban : 115 [81-149] vs. 189 [155-325]
mg.dL! for F-TG and 127 [81-160] vs. 170 [128-305]
mg.dL! for IP-TG (p<0.0001), as was total cholesterol
(201453 vs. 223+40 mg.dL! (p<0.05), despite lower use
of hypolipidaemic drug (13 vs. 44%; p<0.01). African-
heritage subjects with type 2 diabetes have similar de-
gree of diabetes control and complications, in the pres-
ence of leaner biophysical status, minimal tobacco ex-
posure and lower fasting and interprandial triglycerides.

INTRODUCTION

Type 2 diabetes mellitus is a common condition aris-
ing from varying degrees of abnormalities in B-cell se-
cretion, insulin sensitivity and glucose effectiveness. It
is considered to result from a combination of genetic
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predisposition and environmental-lifestyle factors asso-
ciated with visceral adiposity and the development of
insulin resistance, in susceptible individuals with defec-
tive B-cell function unable to respond in the long-term
with increased insulin secretion (1, 2).

The prevalence of type 2 diabetes exhibits world-
wide differences according to ethno-geographic origin
(3-10), rural-urban population distribution, and environ-
mental factors mostly related to lifestyle (e.a. physical
inactivity and dietary fat intake) leading to, or associ-
ated with, obesity and/or android body fat distribution
(11-20). As a result from increased migration from sub-
Saharan Africa and/or high diabetes prevalence, Bantu
subjects represent nowadays the second largest non-EEC
group attending our Diabetes Clinic.

The aim of the present study was to compare the
clinical, biophysical and biochemical profiles (includ-
ing diabetes history, age at diagnosis, medication use,
degree of impairment in B-cell function and insulin
resistance, and prevalence of micro- and
macroangiopathic complications) in two cohorts of
outpatient subjects with type 2 diabetes, one from Bantu
and the other from Belgian extraction, both followed
at St Luc Hospital.

SUBJECTS AND METHODS

We evaluated 337 consecutive patients with type 2
diabetes from Belgian (n=314) or Bantu extraction
(n=23) regularly followed at our Diabetes Clinic. These
two cohorts were compared, and, due to significant dif-
ferences in age between them, an age- and sex-matched
sub-cohort of Belgian subjects (n=64) was further com-
pared with the Bantu cohort.

Definition of diabetes was based on the Expert Com-
mittee on the Diagnosis and Classification of Diabetes
Mellitus (21). Random venous plasma glucose was
measured by a glucose oxidase method and HbA by
ion-exchange high performance liquid chromatography.
The reported HbA | level is the median of values (n=2-
4) obtained over the previous year. Lipid profile included
total and LDL-cholesterol, HDL-cholesterol and
triglycerides, which were measured using conventional
methods. Total body fat was estimated by bioelectrical
impedance analysis of body composition (Bodyfat Ana-
lyser TBF-305, Tanita Corporation, Japan).

The Homeostatic Model Assessment (HOMA) of
insulin sensitivity and B-cell function is based on the
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HOMA-CIGMA structural model of glucose/insulin in-
teractions. It describes the metabolic responses of ma-
jor effector organs, and allows for evaluating specific
combinations of deficient -cell function and impaired
insulin sensitivity provided by basal glucose and insu-
lin concentrations. This model is validated against in-
dependent insulin sensitivity and B-cell function indi-
ces, including clamp-derived measures (1, 22-25). For
HOMA modelling, an antecubital cannula was inserted
in the sampled arm, which was wrapped up in electrical
blankets to provide « arterialised » blood, and three fast-
ing samples were taken at 5 min intervals immediately
after insertion of the cannula for RIA insulin and glu-
cose assays used for modelling. After completion of each
test, subjects were provided with a light meal.

The presence of peripheral neuropathy was based on
clinical examination (knee and ankle reflexes, Semmes-
Weinstein monofilament) and/or electromyography. The
diagnosis of retinopathy was established on the basis of
an eye visual examination by an experienced
ophtalmologist and/or by fluorescein angiography. The
presence of microalbuminuria was assessed by immuno-
nephelometry (BN II, Behring, USA) and defined as uri-
nary albumin concentration greater than 20 mg/l and less
than 200 mg/l on a random sample or as excretion be-
tween 30 and 300 mg/24h. Creatinine clearance levels
(ml.min) were estimated using Gault & Cockroft’s for-
mula.

Hypertension was considered in all patients treated
with antihypertensive drugs and/or in subjects previously
diagnosed with hypertension according to systolic blood
pressure >140 and/or diastolic blood pressure >90 mm/
Hg. Macroangiopathy was considered in patients who
had a history of cardiovascular event and/or in the pres-
ence of angina, claudication, abolished peripheral pulses
and/or permanent ischemic electrocardiogram abnor-
malities at rest, or ischemic abnormalities in a stress test
(usually combined with cardiac non-invasive imaging
techniques).

STATISTICAL METHODS

Results are presented as means (£ 1 SD) or as median
[percentile 25 - percentile 75]. The significance of differ-
ences between means was assessed by Student’s ¢ test or
by alternate Welch’s ¢ test for data sets with non-Gaussian
distribution, and by Fisher’s Exact test for differences in
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proportions. Results were considered significant or non-
significant (NS) for p < or > 0.05 respectively.

RESULTS

Patients’ characteristics are given in Tables 1 and 2.
Bantu subjects were younger than the overall Belgian
cohort (52£10 vs. 66111 years; p<0.0001), and had a
more masculine sex ratio (NVS). Age at diabetes diagno-
sis and (known) diabetes duration were significantly
higher in Belgian subjects, as was daily insulin dose.
Waist circumference was also higher in Belgian sub-
jects, but the difference was only marginally significant
(103£14 vs. 9949 cm; p=0.06; Table 1). Achieved edu-
cation levels, HbA  , and proportions of subjects treated
with metformin, sulfonylurea and/or insulin were not
different between groups. Past/present smoking preva-
lence was much higher in Belgian than in Bantu sub-
jects (49 vs. 5%; p<0.0001).

Due to the significant difference in age, an age- and
sex-matched sub-cohort of Belgian subjects (n=64) was

Table 1 : Patients characteristics (1)
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subsequently compared with the Bantu cohort. Diabe-
tes duration and age at diabetes diagnosis were no longer
significantly different between the two ethnic groups,
whereas there were significant differences in smoking
prevalence, BMI, waist circumference, metformin use
and daily insulin dose, all of which were significantly
lower in Bantu subjects (Table 1). Absolute fat mass was
higher (+ 4 kg) in the Belgian sub-cohort, although the
difference did not reach statistical significance (37 = 11
vs. 33 + 12 kg; NS).

There was no statistical difference between the over-
all Belgian (n=314) and Bantu cohorts with regards to
systolic or diastolic blood pressure (BP), hypertension
prevalence, BP lowering classes’ usage, nor to the pres-
ence of retinopathy and peripheral neuropathy.
Macroangiopathy prevalence was higher, though not
significantly, in Belgian subjects (39 vs. 22%). Periph-
eral and coronary artery disease (PAD and CAD) preva-
lence was higher in Belgian subjects (16 (PAD) and 27%
(CAD) vs. 4 (PAD) and 13% (CAD) in Bantu subjects,
NS). Prevalence of transient ischemic attack &/or stroke
was 7 (Belgian) and 4% (Bantu), respectively (NS).

Belgian Belgian Bantu P, D,
Subgroup

n 314 64 23
age yr 66 (11) 52 (7) 52 (10) <0.0001 -
M/F % 59/41 61/39 61/39 NS -
smoking (N-Ex-Y)* % 51-36-13 53-26-21 95-5-0 <0.0001%*%  <0.001*%%*
education (1-2-3-4) % 37-23-27-13  42-12-34-12  37-19-19-25 NS*#* NS§##*
age at diabetes diagnosis yr 51 (11) 42 (8) 43 (7) <0.001 NS
diabetes duration yr 14 (9) 11 (8) 9(9) <0.02 NS
BMI kg.m? 30.1 (6.0) 32.2(7.4) 29.1 (3.7) NS <0.02
waist circumference cm 103 (14) 106 (16) 99 (9) NS <0.02
fat mass kg 33 (11) 37 (11) 33(12) NS NS
HbA % 8.3 (1.6) 8.5(1.9) 8.1(1.9) NS NS
metformin % 45 72 48 NS <0.05
sulfonylurea Yo 52 57 43 NS NS
insulinotherapy % 48 34 39 NS NS
Daily insulin Ukg!'.d! 0.49 (0.33) 0.47 (0.18) 0.31 (0.20) <0.001 <0.001

Means (1SD); * : N/Ex /Y = never / former / current smokers; p, : significancy of differences between Belgian (n=314) and Bantu
subjects; p, : significancy of differences between age- and sex-matched Belgian Subgroup (n=64) and Bantu subjects; ** : non- vs.

(former + current smokers); *** : (1 +2) vs. (3 + 4).
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Table 2 : Patients characteristics (2)
Belgian Belgian Bantu P, D,
Subgroup
n 314 64 23
systolic BP mm Hg 153 (23) 145 (21) 150 (23) NS NS
diastolic BP mm Hg 86 (13) 88 (13) 88 (11) NS NS
HBP % 67 62 65 NS NS
n BP lowering drug(s)* % 47-30-19-4 61-18-14-7  21-36-29-14 <0.05" <0.005*
ACE-I & AIIA % 46 44 43 NS NS
beta-blockers % 23 8 39 NS <0.005
CCB % 24 16 36 NS NS
diuretic % 22 14 22 NS NS
lipid lowering drugs % 34 44 13 <0.05 <0.02
retinopathy % 34 30 29 NS NS
polyneuropathy % 50 38 25 <0.05 NS
glomerular filtration rate ~ ml.min™! 80 (32) 112 (34) 87 (28) NS <0.005
normoalbuminuria % 64 80 71 NS NS
microalbuminuria % 22 11 0 <0.01 NS
macroalbuminuria % 14 9 29 NS <0.05
macroangiopathy % 39 18 22 NS NS
PAD % 16 9 4 NS NS
CAD % 27 12 13 NS NS
TIA/stroke % 7 2 4 NS NS

Means (1SD); p, : significancy of differences between Belgian (n=314) and Bantu subjects; p, : significancy of differences between
age- and sex-matched Belgian Subgroup (n=64) and Bantu subjects; * : expressed as % of hypertensive subjects treated with n = 1,
2, 3 or 4 BP-lowering drug(s); ACE-I : angiotensin-converting-enzyme inhibitor; AIIA : angiotensin-II-receptor antagonist; BP :
blood pressure; CCB : calcium channel blocker; HBP : high blood pressure; * : mono- vs. poly-therapy; PAD : peripheral artery
disease; CAD : coronary artery disease; TIA : transient ischemic attack.

Estimated glomerular filtration rate and proportion
of subjects with normoalbuminuria were not different
between groups (Table 2). On the other hand, there were
significant differences in the proportion of subjects us-
ing a BP lowering drug monotherapy vs. those on
polytherapy (47 vs. 21% in Belgian and Bantu respec-
tively; p<0.03), as well as in lipid lowering drug usage
(34 vs. 13% in Belgian and Bantu; p<0.04). There were
also significant differences in peripheral neuropathy, as
well as in the ratio of micro- to macro-albuminuric sub-
jects (Table 2).

When the age- and sex-matched subgroup of Bel-
gian subjects was compared with the Bantu cohort for
the same parameters, the difference in peripheral neu-
ropathy and microalbuminuria prevalences was no
longer significant, whereas other differences became
apparent with regards to higher use of B-blockers and

CCBs in Bantu subjects (p<0.005 for 3-blockers; p=0.07
for CCBs). Glomerular filtration rate was markedly
lower in Bantu subjects (87 28 vs. 112 + 34 ml.min™';

p<0.005), who were more often in the macroproteinuric
stage (29 vs. 9% ; Table 2).

Subjects’ metabolic characteristics are shown in Ta-
ble 3. There was no difference between the overall Bel-
gian and Bantu cohorts with regards to fasting choles-
terol (C), LDL-C, HDL-C, C.HDL-C!, and B-cell func-
tion as modelled with HOMA. On the other hand, there
were significant differences in fasting and interprandial
triglycerides (TG), which were markedly higher in Bel-
gian subjects (p<0.01 and 0.0001 respectively), as well
as in uric acid and in fibrinogen (respectively higher
and lower in Bantu subjects; p<0.01 and 0.05). Mod-
elled insulin sensitivity (HOMA %S) was also signifi-
cantly lower in Bantu subjects than in the overall Bel-
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Table 3 : Metabolic Parameters

TYPE 2 DIABETES IN AFRICAN-HERITAGE SUBJECTS

Belgian Belgian Bantu P, D,
Subgroup

n 314 64 23
cholesterol (C) mg.dL! 214 (43) 223 (40) 201 (53) NS <0.05
LDL-C mg.dL! 128 (36) 131 (36) 128 (53) NS NS
HDL-C mg.dL! 46 (15) 43 (14) 46 (18) NS NS
C/HDL-C 5.1(1.9) 5.5(1.6) 4.8 (1.9) NS NS
fasting TG mg.dL!' 163 [107-241] 189 [155-325] 115 [81-149] <0.005 <0.0001
interprandial TG mg.dL' 179 [130-280] 170 [128-305] 127 [81-160] <0.0001 <0.0001
uric acid mg.dL! 5.5(1.6) 5.4 (1.5) 6.8 (2.3) <0.02 <0.02
fibrinogen mg.dL! 386 (111) 364 (108) 339 (104) <0.05 NS
% S HOMA % 41 [32-52] 37 [27-45] 32 [29-37] <0.0005 NS
% B HOMA % 55 [34-79] 67 [45-84] 51[23-119] NS NS

Means (1SD) or means [interquartile rage]; p, : significancy of differences between Belgian (#=314) and Bantu subjects; p, : significancy
of differences between age- and sex-matched Belgian Subgroup (n=64) and Bantu subjects; TG : triglycerides.

gian cohort (p<0.05; Table 3). There were negative re-
lationships between BMI or waist diameter and HOMA
%S in Be subjects (R*: 0.21 and 0.23 respectively) and
between waist diameter and HOMA %S in Ban subjects
(R?:0.16), although there was no relationship between
BMI and HOMA %S in the latter (R? : 0.001) (not
shown).

When the age- and sex-matched subgroup of Bel-
gian subjects was compared with the Bantu cohort for
these metabolic parameters, differences in fibrinogen
level and insulin sensitivity were no longer significant.
Fasting and interprandial TG remained markedly lower
in Bantu subjects, while fasting C was also found lower
by =10% in Bantu subjects (201 £ 53 vs. 223 £ 40 mg.dI
I, p<0.05; Table 3).

DISCUSSION

Bantu subjects represent 6.0% of all subjects regu-
larly attending our Diabetes Clinic, thus ranking as the
4t Jargest attending group based upon ethno-geographi-
cal extraction, superseded by Belgian subjects (73.0%)
and by subjects from Maghreb (8%) and Italian (6%)
extractions respectively (data not shown). Our compara-
tive study shows that Bantu subjects were markedly
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younger, had their diabetes diagnosed at a much earlier
age, and had a significantly shorter known duration of
diabetes than a general cross-sectional control group of
consecutive Belgian subjects. This is in accordance with
the well-recognised observation that Bantu subjects of-
ten present at the time of diagnosis with clinical fea-
tures reminiscent of type 1 diabetes, while subsequently
following a clinical course more compatible with type 2
diabetes (26). Diabetes in Africans is predominantly of
the type 2 form, and Type 1 diabetes was excluded from
our analysis on clinical & biochemical grounds (includ-
ing lack of residual C-peptide &/or absence of (in)direct
auto-immune markers). Yet, the presentation of type 2
diabetic subjects at diagnosis can often be misleading,
as reviewed by Sobngwi et al. (40)

In order to better analyse differences between groups
more directly relevant to interpret any effect of the ethno-
geographical background, we subsequently compared
this Bantu cohort with an age- and sex-matched Bel-
gian cohort. Such a comparison provided with two
groups of similar (known) diabetes duration and age at
diabetes diagnosis, and, allegedly, similar exposure to
hyperglycaemia. Both groups showed a globally simi-
lar overall glycaemic control, although Bantu subjects
had lower HbA  (-0.4 %). Both groups exhibited simi-
lar prevalence of micro- and macro-angiopathy, although



TYPE 2 DIABETES IN AFRICAN-HERITAGE SUBJECTS

Bantu subjects had a higher prevalence of
macroalbuminuria and showed lower GFR figures.

On the other hand, Bantu subjects exhibited a mark-
edly lesser prevalence of smoking and a higher usage of
BP lowering drugs (especially - and CCBs), the latter
being prescribed more often as polytherapy than in Bel-
gian subjects. With regards to lipids, fasting- and inter-
prandial triglycerides as well as total cholesterol were
lower in Bantu subjects despite lesser usage of
hypolipidemic drugs.

Risk factors for type 2 diabetes (essentially obesity,
sedentarity, high fat intake, and familial predisposition)
are not different in African or Caucasian subjects, al-
though their prevalence is thought to be increased in
African-Americans, due e.a. to differences in socio-eco-
nomic status, increase incidence of obesity, and/or other
genetic factors leading to diabetes-prone pheno-
types (27).

Both in Caucasian and Bantu subjects, there is an
inverse relationship between insulin sensitivity and ab-
dominal fat (28). In our study, Bantu subjects showed a
lesser degree of central adiposity compared with the age-
and sex-matched Belgian cohort, together with a (non-
significant) lesser amount of total body fat. They also
showed HOMA-derived insulin sensitivity and B-cell
function indices similar to those of the age- and sex-
matched controls, in the wake of similar (known) dia-
betes duration. This indirectly suggests that, for a given
(abdominal) fat mass, Bantu subjects are relatively more
insulin resistant than their Belgian counterparts.

There is some degree of controversy as to whether
subjects from African ancestry having adopted a west-
ernised life-style, either in situ or following (recent or
ancient) migration, are more insulin-resistant than white
Caucasians. Using oral glucose tolerance tests and Mini-
mal Model analysis of insulin sensitivity and glucose-
dependent glucose disposal, Osei et al. showed that
Black Americans of African ancestry with normal glu-
cose tolerance have lower basal and post-prandial he-
patic extraction of insulin together with decreased insu-
lin sensitivity and a trend toward decreased glucose ef-
fectiveness, when compared to white Caucasians sub-
jects (29, 30). Studies of Ghanaian immigrants having
recently migrated to the Western world performed by
the same authors showed how rapidly such metabolic
changes do indeed occur (31).
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In the LR.A.S. study, a survey of insulin sensitivity
and cardiovascular risk in various ethnic minorities in
the USA, Haffner et al. reported that the proportion of
insulin-sensitive subjects was equally low in all groups
(African-Americans, Hispanics and non-Hispanic
whites), and that insulin resistance characterised all
groups (32). On the other hand, Banerji and Lebovitz
reported that most Black American subjects with nor-
mal weight had normal insulin sensitivity, while only
60% of subjects with BMI <30 kg.m™ were insulin re-
sistant (33). The UKPDS XII also assessed differences
between Asians, Afro-Caribbeans and white Caucasians
at diagnosis of diabetes, and found that Afro-Caribbean
subjects had lower HOMA-derived -cell function and
higher insulin sensitivity in the presence of lower
triglycerides and higher HDL-cholesterol, with no dif-
ference in prevalence of micro- or macroangiopathic
complications at diagnosis (20).

Our results also showed a similar degree of micro-
and macroangiopathy in Bantu and in age- and sex-
matched Belgian subjects when analysed cross-
sectionally after a mean 10 years of known diabetes du-
ration. This might at first sight seem odd since there
were marked differences in conventional CV risk fac-
tors. The Atherosclerosis Risk In Communities (ARIC)
study showed that diabetes conveys a high risk of coro-
nary artery disease in Black subjects (34). In our study,
Bantu subjects had significantly lower fasting- and in-
ter-prandial triglycerides and total cholesterol, and a non-
significant trend toward higher HDL-cholesterol level,
despite lower usage of hypolipidemic drugs.

Such lipid profile combined with markedly lesser
exposure to tobacco smoke might theoretically contrib-
ute to decrease their risk for macroangiopathy. On the
other hand, BP control was less than satisfactory in both
groups according to revised JNC-VI figures for thera-
peutic intervention, especially in Bantu subjects, who
often required multiple BP lowering therapy, suggest-
ing innate resistance to BP lowering drugs. Hyperten-
sion prevalence is known to be markedly higher (up to
50%) in Bantu extraction subjects than in Caucasians
(35-37). As expected from earlier studies, we also found
a higher usage of B-blockers and/or CCBs agent(s) for
BP control in Bantu subjects (37).

Poorer BP control and (possibly) lesser insulin sen-

sitivity could easily offset the benefits of better lipid
profile and lesser tobacco smoke exposure. Thus, the
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UKPDS studies highlighted the paramount importance
of appropriate BP control for the development of mi-
cro- and macroangiopathy in type 2 diabetes, and the
cluster of abnormalities associated with insulin resist-
ance was recently shown to be independently associ-
ated with CV risk in type 2 diabetic subjects (38, 39).

We conclude that African-heritage subjects with type
2 diabetes have broadly similar levels of diabetes control
and of macroangiopathic complications following a simi-
lar (known) duration of diabetes. This was observed in
the presence of a leaner biophysical status, of minimal
tobacco exposure, of lesser fasting and inter-prandial
triglycerides, and of higher requirement for blood pres-
sure lowering drugs. When compared with sex- and age-
matched white Caucasian controls, they did not show sig-
nificant differences in insulin sensitivity or B-cell func-
tion when matched for similar diabetes duration.
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