Acarbose is an effective adjunct to dietary therapy in the treatment of
hypertriglyceridaemias
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Aims In diabetics, acarbose causes a reduction of blood glucose and triglyceride
levels. The aim of this study was to assess the effect of this drug in non diabetic
subjects with hypertriglyceridaemia.

Methods Thirty non diabetic patients with hypertriglyceridaemia type IIb or IV (24
males, six females; mean age 51.1410.2 years) were studied. They were stratified
into two groups depending on their basal triglyceride concentration (group A:
triglyceride values <4.5 mmol 1™ '; group B triglyceride values >4.5 mmol 1™ ').
Treatment consisted of 4 week courses of diet plus acarbose (50 mg twice daily)
alternating with 4 weeks of diet alone for a total period of 16 weeks.

Results Mean triglyceride values decreased significantly during the first and third
cycles of therapy, i.e. diet plus acarbose treatment cycles in both patient groups.
Group A also had significant reductions in total cholesterol and HDL cholesterol
concentrations after completion of the acarbose treatment. Reduction of triglyceride
levels was observed after both acarbose courses in patients affected by hypertriglyceri-
daemia type IIb. A marked reduction of triglyceride concentrations was achieved
by patients affected by hypertriglyceridaemia type IV after the second acarbose
course only.

Conclusions Diet alone did not reduce triglyceride concentrations to normal values
in our patients. The data suggest that acarbose is a useful adjunct to dietary control
in non-diabetic patients affected by severe hypertriglyceridaemia.
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Introduction

Acarbose is a pseudotetrasaccharide of microbial origin
which competitively, selectively and reversibly inhibits
alpha glucosidase activity in the brush border membrane
of the small intestine. This enzyme is essential for the
degradation of starch, dextrins, maltose and sucrose to
absorbable monosaccharides [1, 2]. The effects of acarbose
on carbohydrate metabolism are well documented in
patients affected by non insulin dependent diabetes
mellitus (NIDDM). This drug prevents abnormally high
rises in postprandial blood glucose concentrations, reduces
hyperinsulinaemia and may reduce insulin resistance [3,
4]. The possibility that hypertriglyceridaemia, which is
closely linked to carbohydrate and insulin metabolism
[5], could also be moditied by acarbose has been explored
in normal and genetically obese rats [6, 7]. Administration
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of acarbose to NIDDM patients and healthy volunteers
reduces serum triglyceride values, but has little or no
effect on total cholesterol levels [4, 8—10].

We have assessed the efficacy of acarbose in the
treatment of non diabetic subjects, with hypertriglyceridae-
mia type IIb or IV, classified according to the WHO
classification [11].

Methods
Patients’ characteristics

Thirty non-diabetic patients (24 males, six females; mean
age 51.1 £+ 10.2 years) without a family history of diabetes
mellitus and with hypertriglyceridaemia type IIb or IV,
classified according to the WHO classification [11] were
studied. None of the patients had responded with a
reduction in triglyceride concentrations to dietary con-
trol alone.
The specific inclusion criteria were:
® plasma triglyceride concentrations >2.85 mmol 1~
cholesterol concentrations 4.13—7.75 mmol 171, age
<70 years.
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The exclusion criteria were:

® unstable or Prinzmetal’s angina, previous myocardial
infarction, drug addiction, limited cognitive function,
impaired liver function, increased creatinphosphokin-
ase serum levels, hypothyroidism, kidney disease,
diabetes mellitus, gout and alcohol consumption. Also
patients taking the following drugs were excluded:
oestrogens, progesterones, corticosteroids, diuretics,

B-adrenoceptor blockers, cimetidine, retinoids, allo-

purinol and benzodiazepines, other lipid lowering

therapy.

The study protocol conformed to the ethical guidelines
of the 1975 Declaration of Helsinki as reflected in a priori
approval by the institution’s human research review
commiittee. Informed consent was obtained from each
patient.

Protocol

The study had a 6-week run in period during which
treatment consisted only of a low fat (max 20% total
calories) diet (1600 kCal dayfl) with less than
300 mg dzqﬁ1 intake of cholesterol. The diet was made
up of 55% carbohydrates, 20% proteins and 25% fats (9%
saturated fatty acids, 9% monounsaturated and 7%
polyunsaturated fatty acids).

The 16 week study protocol was divided into 4 week
courses as follows: diet plus acarbose therapy (4 weeks),
alternating with dietary control alone (4 weeks). Thus in
the first and third 4 week periods diet plus acarbose
therapy were administered, while dietary control alone
was followed in the second and fourth 4 week periods.
Acarbose dosage consisted of 50 mg twice daily.

Fasting serum concentrations of total cholesterol, HDL
cholesterol, LDL cholesterol and triglycerides were
determined at the start of the study and after each
treatment cycle. Glucose values were determined after a
12 h fast and 2 h postprandially at the start of the study.
Fasting glycaemia was also assessed after each treatment
course.

The following parameters were determined only at the
start and end of the 16 week protocol: total glycated
haemoglobin levels (HbA;); urea and creatinine levels;
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), gamma-glutamyl transpeptidase (gamma-GT),
alkaline phosphatase (ALP) and creatinphosphokinase
(CPK) concentrations; blood cell counts and haemoglobin
levels; thyroid hormones values (free-T3, free-T4, TSH)
and urine test for glucose.

Total and LDL cholesterol and triglyceride values were
determined using enzymatic methods [12-14]. HDL
cholesterol was determined after precipitation of lipo-
proteins containing ApoB by phosphotungsten acid/
magnesium chloride [15]. HbA; was determined chroma-
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tographically (546 nm; Glyco Hb Kit—Cat. N.5344—
Helena Laboratories—Diagnostic System). Other param-
eters were assessed using routine laboratory methods.

Each subject’s body weight and height were recorded
and body mass index (BMI) calculated (Table 1) after a
run-in period and before the start of therapy. Side-effects,
heart rate and arterial pressure were recorded at each
examination at the end of each month. Statistical analysis
on all data extrapolated was performed using ANOVA test
followed by Bonferroni’s t-test. A P value <0.05 was
considered statistically significant.

Results

Mild side-effects were observed in six subjects and mainly
consisted of gastrointestinal disorders (flatulence, nausea
and diarrhoea, etc.). Laboratory tests (glucose, urea and
creatinine levels; AST, ALT, gamma-GT, ALP and CPK
values; blood cell counts and haemoglobin levels; free-T3,
free-T4 and TSH values and HbA, concentrations were
within their normal ranges at the start of the study and
none of them showed significant variations at the end of
treatment. We observed a slight reduction in mean total
cholesterol value from 6.2+ 1.0 mmoll™ ' at the start
compared with 5.7+ 1.0 mmol 1~ " at the end of treatment
(Table 1). No significant changes were observed in mean
HDL cholesterol and LDL cholesterol levels (Table 1).

Mean triglyceride value decreased significantly from
58+41mmoll™' to 3.6+1.2mmoll " (P<0.05)
during the first cycle of the therapy (diet plus acarbose
treatment). Triglycerides were again reduced significantly
(P<0.05) at the end of the third cycle (diet plus acarbose
therapy) and increased after the final cycle (dietary control
alone) (Table 1).

Efficacy of acarbose according to groups A and B

When the population was stratified into two groups
based on basal triglyceride concentrations: (group A=
triglyceride values <4.5 mmol 1~ and group B=tri-
glyceride values >4.5 mmollfl) (Table 2), group A
showed a slight reduction in mean total cholesterol levels
after the two cycles of acarbose treatment.

However, both groups showed similar changes in
mean triglyceride values during the study. Triglycerides
decreased significantly at the end of the first 4 week
course using acarbose (P<0.05 in both groups), and
thereafter fell significantly during the second acarbose
cycle (P<0.05 in both groups A and B) (Table 2).

At the end of the treatment group B showed no
significant changes in mean total cholesterol, HDL
cholesterol and LDL cholesterol concentrations, while
group A showed a slight decrease in mean HDL
cholesterol level.
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Table 1 Mean values+s.d. in 30 non-diabetic patients with hypertriglyceridaemia, determined before start of therapy and at end of each

of four cycles.

Basal Acarbose Diet Acarbose Diet
(1) 2) ) 4) (5)

Total cholesterol (mmoll_l) 6.2+1.0 6.0+0.8 6.1+1.0 57+1.3 57+1.0
HDL cholesterol (mmoll_l) 0.9+0.19 0.9+0.1 0.94+0.1 0.8+0.1 0.8+0.1
LDL cholesterol (mmol 17 ") 35409 3.6+1.0 3.6+1.0 3.74+1.0 36409
Triglycerides* (mmoll_l) 58+4.1 3.6+1.2 4.0+1.8 2.6+1.0 34+15
Range (3.0-20.5) (1.1-6.2) (1.3-8.0) (1.1-7.6) (1.1-5.1)
Glucose (mmol 17 ") 5240.6 5140.7 5140.7 5.040.6 51408
Body weight (kg) 79.54+10.5 78.0+10.7 78.54+10.5 77.5+10.5 77.84+10.5
BMI (kgm ™~ ?) 28.0+3.8 279438 27.4+3.8 27.34+3.7 271437
Triglycerides*: (1-2) P<0.05; (1-3) P<0.05; (1-4) P<0.05; (1-5) P<0.05.
Table 2 Stratification analysis of plasma
triglyceride data (mmol 171) based on Basal Acarbose Diet Acarbose Diet
type of hypertriglyceridaemia in 30 n (1) (2) (3) (4) (5)
non-diabetic patients.

Group A 17

Mean values +s.d. 3.8+0.5 3412 340.7 2240.8 2.84+1.0

Median 3.7 3 3.2 2.3 3.0

Range (3.0-4.4) (1.3-6.3) (1.2-4.3) (1.1-4.0) (1.1-4.5)

Group B 13

Mean values +s.d. 8.4+53 53+1.7 474+1.0 31+1.1 42418

Median 6.8 43 5.6 3.2 3.5

Range (4.5-20.5)  (3.4-6.3) (1.9-7.7) (1.7-5.1) (1.8-7.7)

Group C 14

Mean values +5s.d. 6.9+5.8 33+1.1 39+19 254+1.1 35+1.7

Median 4.0 3.4 3.6 2.4 3.2

Range (3.0-20.5)  (1.2-5.3) (1.3-7.7) (1.1-5.0) (1.1-7.7)

Group D 16

Mean values +s.d. 48+1.3 40+1.2 40+1.8 2.74+1.0 33+1.4

Median 4.5 3.6 3.9 2.7 3.4

Range (3.0-6.9) (2.5-6.3) (1.9-6.5) 1.5-4.1) (1.8-5.7)

srou : Patients with tri ceriae mean bas evels S . ImMmo. - -4, 1—3, O—4!
Group A: Pati ith triglycerid basal levels <4.5 117" (1-4, 1-5, 3—4

P<0.05).

Group B: Patients with triglyceride mean basal levels >4.5 mmol 1! (1-2, 1-3, 1-4, 1-5:

P<0.05).

Group C: Patients with combined hypertriglyceridaemia. (1-2, 1-4, 1-5: P<0.05).

Group D: Patients with pure hypertriglyceridaemia. (1-4: P<0.05).

Efficacy of acarbose according to WHO IIb or IV classes

The patients were also grouped according to the type of
hypertriglyceridaemia: combined hypertriglyceridaemia
(Group C=WHO IIb class, n=14) and pure hypertrigly-
ceridaemia (Group D=WHO IV class, n=16).

In type IV hypertriglyceridaemia no marked changes
in mean total cholesterol, LDL cholesterol and HDL
cholesterol concentrations were detected throughout the
treatment period, while mean triglyceride values showed
a progressive reduction after drug treatment, especially
during the second cycle using acarbose (P<0.05)
(Table 2).
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Mean triglyceride concentrations reduced significantly
during the first and second drug treatment cycles
(P<0.05) in patients with type IIb hypertriglyceridaemias
(Table 2), with a slight decrease in mean total choles-
terol value.

Discussion

The most commonly used drugs to treat hypertriglycerida-
emia are the fibrates and statins. Fibrates act on different
stages of lipoprotein metabolism, stimulating lipoprotein-
lipase activity and inhibiting liver synthesis of VLDL [16,
17]. The side-effects caused by fibrates sometimes
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necessitate suspension of treatment and include nausea,
vomiting, diarrhoea, hepatomegaly with formation of bile
stones, myalgia and increased serum transaminase concen-
trations [18]. The effect of newer statins (e.g. atorvastatin
and cerivastatin) in reducing triglyceride serum levels, is
represented by the inhibition of Apo B synthesis, a main
fraction of VLDL [19]. Side-effects include enhancement
of serum ALT, AST and CPK levels, asthenia and
muscular pain [19]. In NIDDM patients, good glucose
control is often associated with a reduction in serum
triglyceride levels. In patients with hypertriglyceridaemia
without diabetes and/or IGT (impaired glucose toler-
ance), there is evidence of hyperinsulinaemia and insulin
resistance [20]. Acarbose may exert its effect on serum
triglyceride levels either by a direct action i.e. decreasing
chylomicron remnant production through impairment of
triglyceride synthesis in the small intestine [21] or through
its effects on postprandial serum glucose [22] and insulin
levels. It has been suggested that acarbose, both by
decreasing hyperglycaemia and hyperinsulinaemia (less
pronounced down-regulation of insulin receptors) during
the hours following a meal, could improve insulin
sensivity [23]. Acarbose acts locally on the intestine and
after its administration, only minimal amounts reach the
peripheral tissues (only 1-4% of the drug in its unchanged
form [24]). In this study when dietary control alone was
not capable of reverting triglyceride concentrations to
normal, administration of acarbose achieved a significant
decrease in mean triglyceride levels in 30 non diabetic
subjects with moderate or severe hypertriglyceridaemia.

The action of acarbose is more evident with the second
course of treatment, possibly due to better compliance.
Acarbose was efficacious both in the moderate and
severe forms (group A and group B) and in combined
hypertriglyceridaemia. It also resulted in a slight decrease
in total cholesterol concentrations, but no significant
change in HDL-cholesterol and LDL-cholesterol concen-
trations. There were no significant changes in BMI with
acarbose therapy.

In conclusion acarbose reduced triglyceride levels in
non diabetic patients with hypertriglyceridaemias. It did
not affect fasting glucose levels or have serious side-effects.

Therapy with acarbose and diet represents another
approach to treatment of hypertriglyceridaemia in non
diabetics and may have a role in patients who cannot
take fibrates or statins because of side-effects.
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