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Summary. The effect of calcium dobesilate on capil- 
lary resistance and background retinopathy was 
compared with placebo in a double-blind cross-over 
trial on 18 diabetics. Each treatment lasted 8 
months. The trial produced no evidence in favour of 
a significant beneficial effect of calcium dobesilate 
on the capillary resistance in diabetics or on the 
course of the diabetic retinopathy. 
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In 1969 Srvin & Cuendet [10] reported on the use 
of a synthetic drug, calcium dobesilate (Doxium | 
calcium 2.5 dihydroxybenzene sulphonate) in diabe- 
tics with retinopathy and reduced capillary resist- 
ance. Other papers have since appeared on the same 
subject. Ca-dobesilate was found to improve the 
capillary resistance in diabetics as measured on the 
bulbar conjunctiva [10, 12, 9] and by measurements 
on the skin [2]. Rasch [8], however, found no effect 
of Ca-dobesilate on the skin capillary resistance. 
Several groups [10, 9, 2, 3] found that Ca-dobesilate 
reduced the number of retinal haemorrhages in 
diabetics. 

By means of fluorescein angiography it was 
found that Ca-dobesilate reduced the pathological 
permeability of the retinal capillaries [11, 12, 6, 4, 
3], whereas Freyler [5] found that Ca-dobesilate was 
only of value in the treatment of early stages of sim- 
ple diabetic retinopathy, with small hard exudates. 

No influence of Ca-dobesilate was found on the 
course of proliferative diabetic retinopathy [11, 3]. 

In order to estimate the value of calcium dobesi- 
late in the treatment of diabetic retinopathy, a 

double-blind cross-over trial was started in 1972 on 
diabetics with background retinopathy. 

Material 

25 consecutive diabetics with background re- 
tinopathy suitable for the investigation entered the 
trial. They were randomly allocated to treatment 
with either Ca-dobesilate or placebo. The Ca- 
dobesilate group received tablets of 250 mg three 
times a day for eight months, and continued thereaf- 
ter with placebo three times a day for another eight 
months. The placebo group started with identical 
placebo tablets three times a day for eight months, 
and continued thereafter with Ca-dobesilate tablets 
of 250 mg three times a day for another eight 
months. 

None of the investigators knew if a patient was 
on Ca-dobesilate or on placebo. The code was not 
broken until the end of the trial when the results for 
each patient and each period had been evaluated. 

Seven subjects dropped out of the trial. In 4 an 
initial satisfactory fluorescein angiography could not 
be obtained for various reasons and the patients 
therefore never entered the trial. In one case the pa- 
tient ceased taking the tablets after 4 months. The 
remaining two patients were taken out of the trial 
because one developed leukaemia (on placebo) and 
the other an occlusion of the central retinal artery in 
one eye (on placebo). 

The group was therefore reduced to 18 diabetics 
who completed the trial. 

12 were males and 6 females. The average age 
was 48 years (range 20-72 years). The average du- 
ration of diabetes was 15.5 years (range 1-33 
years). Fourteen were treated with insulin, 3 with 
oral antidiabetics and one with diet only. The dia- 
betes was satisfactorily regulated in all cases except 
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one. Three had hypertension, one nephropathy, one 
chronic cystitis and 2 neuropathy. 

The individual results are shown in Table 1 and 
2. 

Methods 

A medical evaluation, including measurements of 
skin capillary resistance, was performed prior to the 
trial and repeated after 8 and 16 months. The skin 
capillary resistance was measured with the negative 
suction cup technique [1]. 

A suction cup with an inner diameter of 7 mm 
and an outer diameter of 13 mm was used. Initially 
a negative pressure of 50 mm Hg was applied and 
continued for one minute. If no petechiae appeared 
the suction pressure was increased in steps of 25 mm 
Hg until one or more petechiae appeared. The 
pressure at which this occurred was noted as the 
capillary resistance of that particular spot. The 
whole procedure was repeated three times on the 
anteromedial side of the upper arm and the capillary 
resistance was defined as the mean value of three 
measurements. All measurements of the skin capri- 
lary resistance were performed at a room tempera- 
ture of 20-23 ~ C and the patients were in the room 
for about half an hour before the measurements 
were undertaken. 

Prior to the trial an eye examination including 
fundus photography and fluorescein angio~raphy 
was performed. This was repeated after 8 and 16 
months. 

Five standard colour fundus photographs (macu- 
lar area, disc area, areas above, below and nasal to 
the disc) were taken of both eyes. For fluorescein 
angiography, 5 ml of a 10 per cent solution of 
sodium fluorescein was injected into a cubital vein 
within 3-4 sec. The angiograms were recorded with 
a Topcon fundus camera provided with standard fil- 
ters on a Kodak Tri-X film. Photographs were taken 
at 1-2 second intervals in the early phases and at 
10, 20 and 30 minutes after injection. The right eye 
was used whenever possible. In the early phases the 
macular area was photographed. In the late phases, 
all areas corresponding to the colour fundus photo- 
graphs were also recorded. 

The assessment of the fundus photographs and 
the fluorescein angiograms was carried out by corn- . . . [ . �9 

parlson and quantitative analysis of the pathological 
changes (i. e. microaneurysms, retinal haemorrhages 
and exudates, hyperpermeability and non-peffused 
areas) in the above mentioned areas at each control 
examination. 

Results 

11 started with placebo and 7 with Ca-dobesilate. 
The groups were fully comparable with respect to all 
recorded variables. 

Skin Capillary Resistance 

The initial median value for the 18 diabetics was 
171 mm Hg (range 108-258). After treatment with 
Ca-dobesilate for 8 months the median increase was 
6 mm Hg (95 per cent confidence limits from - 2 5  
to +42).  After placebo treatment for 8 months the 
median incrase was 0 mm Hg (95 per cent confi- 
dence limits from - 3 3  to +41).  Analysis of var- 
iance showed no statistically significant difference 
between the two forms of treatment (P > > 0.10). 

Diabetic Retinopathy 

An evaluation based on fluorescein angiography and 
fundus photography in one eye (usually the right 
eye) showed the following: In 13 diabetics the re- 
tinopathy was unchanged during both Ca-dobesilate 
and placebo treatment. In 3 diabetics the re- 
tinopathy deteriorated during both Ca-dobesilate 
and placebo treatment, and two progressed into pro- 
liferative retinopathy during Ca-dobesilate treat- 
ment. In 2 diabetics the retinopathy deteriorated 
during placebo treatment and one of these showed 
improvement during Ca-dobesilate treatment. Dif- 
ferences between Ca-dobesilate and placebo were 
not statistically significant. 

An evaluation based on both eyes showed 3 Ca- 
dobesilate preferences, and 2 placebo preferences, 
while 9 were unchanged and 4 deteriorated during 
both treatments. These differences are not statisti- 
cally significant. Ca-dobesilate preference denotes 
cases with either improvement on Ca-dobesilate and 
deterioration or constant findings on placebo, or un- 
changed findings on Ca-dobesilate with deteriora- 
tion on placebo. 

An evaluation based on fiuorescein angiography 
alone showed 3 Ca-dobesilate preferences and 4 
placebo preferences, while 6 were unchanged, 3 de- 
teriorated and 2 improved during both treatments. 
These differences are not statistically significant. 

An evaluation based on microaneurysms alone 
showed 3 Ca-dobesilate preferences and 2 placebo 
preferences, while 9 were unchanged, 3 deteriorated 
and one improved during both treatments. These 
differences are not statistically significant. 

An evaluation based on retinal hemorrhages 
alone showed Ca-dobesilate better than placebo, but 
not significantly (P > 0.10). An evaluation based on 
hard exudates alone showed Ca-dobesilate statisti- 
cally significantly better than placebo (P < 0.05). 

Too much importance, however, should not be 
placed on the evaluations based only on retinal 
hemorrhages and hard exudates, partly for statisti- 



cal, partly for methodological reasons. Thus 2 pa- 
tients who were placebo preferences by evaluation 
of retinal haemorrhages became Ca-dobesilate pre- 
ferences by evaluation of hard exudates, whereas 
one patient who was a Ca-dobesilate preference by 
evaluation of retinal haemorrhages became a 
placebo preference by evaluation of hard exudates. 

Generally only minor changes took place in the 
retinopathy during the trial. Two points worth stres- 
sing are that 2 diabetics developed proliferative re- 
tinopathy during Ca-dobesilate treatment and that 
the diabetic retinopathy remained active in all pa- 
tients during both periods of treatment. 

Discussion 

Capillary resistance is usually reduced in long-term 
diabetics. This may be one of the causal factors in 
the development of retinal haemorrhage. A drug 
which can normalize the capillary resistance could 
therefore be of value in the treatment of diabetic 
retinopathy. II 

Uncontrolled and partly controlled studies on ~: 
the capillary resistance of the bulbar conjunctiva 
[10, 11, 12, 9] and the skin [2] have shown that Ca- 
dobesilate in doses of 500-750 mg daily has a bene- 
ficial effect on the capillary resistance in diabetics. = II 
The rise in capillary resistance was constant during 
at least 6 months. In these papers however, there is 

t~ 
no information about the temperature at which the .-~ 
measurements took place nor about the validity of 
the test used on the bulbar conjunctiva. "~ 

Rasch [8] employing a double-blind clinical trial 
and using 500 mg Ca-dobesilate daily, could not .~ 
find any effect of the drug on skin capillary resist- =~ 
ance. The average age of her patients was 48 years. "~ 
In the present trial Ca-dobesilate in doses of 750 mg 
daily for 8 months also had no effect on skin capil- 
lary resistance. Both in Rasch's trial and in our own 
the capillary resistance was measured under 
standardized conditions. 

T~ Based upon these two controlled trials, it seems .~ 
justified to conclude that Ca-dobesilate does not in- ~= 
fluence the capillary resistance in diabetics. 

An improvement in the course of the diabetic re- "~ 
tinopathy by Ca-dobesilate was described in uncon- .~ 
trolled [10, 11, 12, 3, 2] and in controlled studies [9, 
4, 6]. A highly significant effect of Ca-dobesilate on 
the permeability of the retinal capillaries in diabetics 
with background retinopathy [11, 4, 6] and a sig- -~ 
nificant regression and/or stabilisation of hard ex- 
udates by Ca-dobesilate [4, 3] was found. Freyler "~ 
[5], however, in a later paper stated that only small, .~ 
single, hard exudates were influenced by Ca-dobesi- 
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late, while larger plaques of exudates can be de- 
stroyed by photocoagulation only. A striking regres- 
sion of microaneurysms was reported by two groups 
[4, 6] and no effect by 2 others [3, 9]. No influence 
of Ca-dobesilate on proliferative diabetic re- 
tinopathy was observed [11, 12, 3]. In some reports 
[10, 11, 2, 4, 6, 3] the average age was 58-61 years, 
while ages are not listed in others [12, 9]. The blood 
pressure is indicated in one report [4] only. 

In the present trial, the main course of the re- 
tinopathy was not significantly influenced by Ca- 
dobesilate and the retinopathy remained active in all 
cases during both Ca-dobesilate and placebo treat- 
ment. Some regression of hard exudates was ob- 
served during Ca-dobesilate treatment, but as previ- 
ously stated too much importance should not be 
placed on this evaluation partly for statistical, partly 
for methodological reasons. 

Our patients differ in some respects from the pa- 
tients in the other trials. 

In the present study as well as that of Rasch [8] 
the average age was 48 years, differing significantly 
from the average age of 58-61 years in the other 
trials. It is impossible to determine whether such dif- 
ferences in the mean age could influence the results 
obtained. 

Another difference is the frequent occurrence of 
hypertension in Freyler's [4] subjects. 23 of 36 
diabetics had hypertension and received anti- 
hypertensive treatment during the investigation. In 
the present study of 18 diabetics only two had mild 
hypertension and one a hypertension with a systolic 
blood pressure of 200 mm Hg. None received anti- 
hypertensive treatment. 

Some of the beneficial changes in leakage and 
the reduction in the number of microaneurysms in 
Freyler's material may not be due to Ca-dobesilate 
but to the antihypertensive treatment. 

In a study similar to ours, Kolsted [7] obtained 
exactly the same results with Ca-dobesilate. This 
supports the view that the drug does not significant- 
ly influence the course of diabetic retinopathy. 

Conclusion 

This clinical double-blind cross-over trial on 18 
diabetics did not produce evidence in favour of a 

significant beneficial effect of calcium dobesilate on 
the capillary resistance in diabetics or on the course 
of diabetic retinopathy. 

Acknowledgements. Ca-dobesilate tablets and 
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b~ek, Denmark, and the statistical analyses were 
made by Bj. Andersen. 
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