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Summary: 
Background: Elston and Russell discovered a difference in 

the biological potency of the English formulation of botulinum 
toxin type A or BTX-A (Dysport) and the American formula- 
tion (Botox). Potency of both is expressed in LD50 mouse 
units, but because of assay differences, these units are not 
equivalent. Since the first warning by Quinn and Hallet on the 
clinical importance of this issue, it has been impossible to reach 
a consensus on the conversion factor for the potency of these 
formulations. 

Objective: To test the hypothesis that the conversion factor 
for the clinical potency of Dysport to Botox is approximately 
4.1. DYSBOT is an acronym that results from adding “DYS” 
from Dysport with “BOT” from Botox. 

Patients and Methods: Design: A single-blind, randomized, 
parallel comparison. A total of 91 patients with blepharospasm 
or hemi facial spasm were randomized to treatment with Dys- 
port or Botox using a fixed potency ratio of 4: 1. Clinical evalu- 
ations: The patients were evaluated at baseline (day of the 
treatment), 1 month after treatment, and whenever the effect 

was judged to be fading. Objective and functional rating scales 
were used as quantitative measures of the change in clinical 
status. Adverse reactions were collected using a systematic 
questionnaire. 

Results: Using this ratio between products, both Dysport and 
Botox groups produced similar clinical efficacy and tolerabil- 
ity. For patients showing a positive response without the need 
of a booster, the duration of effect was 13.3 f 5.9 weeks for the 
Dysport group and 1 1.2 ? 5.8 weeks for the Botox group. Of 48 
patients, 11 (23%) needed booster treatment in the Dysport 
group compared with five ( 1  2%) of 43 in Botox group. Adverse 
events were noted in 24 (50%) of 48 patients in the Dysport 
group and 20 (47%) of 43 of the Botox-treated group. 

Conclusions: Using a 4: 1 conversion ratio for Dysport and 
Botox, similar results were obtained for the two treatments in 
an appropriately powered study, suggesting that this conversion 
factor is a good estimate of their comparative clinical potencies. 
Key Words: Botox-Botulinurn toxin type A-Drug po- 
tency-DYSBOT-Dysport-Equivalence of formulations. 

In 1985, Elston and Russell (1) discovered a difference 
in the biological potency between the English formula- 
tion of botulinum toxin type A or BTX-A (Dysport) and 
the American formulation (Botox) even though the po- 
tency is expressed in LD,, mouse units (U) for both. A 
lack of awareness of this difference may have disastrous 
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consequences in clinical practice. If there is no correction 
of the respective doses, patients may experience either 
effects several times more intense than the usual if they 
are switched from Dysport to Botox, or a failed treatment 
if they are transferred from Botox to  Dysport. This has 
implications on  safety as well as cost, since the treat- 
ments are expensive and need to be  optimized. 

Quinn and Hallet (2) raised this concern in 1989 and, 
since then, several attempts have been made to find an 
appropriate conversion factor for the potencies of the two 
formulations. Different experimental paradigms have 
been used in these attempts (3,4), and an exact consensus 
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has not been reached (5-7). Causes for the differences in 
biological potency are debatable. Some authors argue 
that the vehicle used for dilution in the animal assay is an 
important factor (3) and that, without a carrier protein at 
the very low dilution used during the assay, some of the 
activity may be lost. If these data are to be believed, 
Botox may underestimate the number of units in the vial 
by some threefold. Others state that the reason is the 
process of BTX-A formulation (6), and still others claim 
that the differences are artifacts caused by the intrinsic 
variability of the assay used (8). From a clinical view- 
point, the difference in potency is real and of concern, 
and some easily used conversion factor is important. 
Based on a previous pilot study (9), we conducted a 
single-blind, randomized, parallel, comparative trial be- 
tween the two formulations-Dysport and Botox-to 
test the hypothesis that, at a conversion factor of approxi- 
mately 4: 1, the clinical effects are indistinguishable. 

PATIENTS AND METHODS 

Setting 
Participating were movement disorder outpatient clin- 

ics in three teaching hospitals: Santa Maria Hospital (co- 
ordinator) in Lisbon and Santo Ant6nio Hospital and S. 
Joiio Hospital in Porto. 

Population 
The patients studied were those with a diagnosis of 

blepharospasm or hemifacial spasm who were referred to 
these clinics and who fit the following inclusion criteria: 
absence of a treatable cause of the syndrome; no previ- 
ous treatment with botulinum toxin; age >18 years; ca- 
pability of attending the scheduled visits; and willingness 
to provide informed consent. Exclusion criteria were ex- 
istence of systemic disease that could confound the 
evaluations; concomitant oral medications that could in- 
terfere with the action of BTX-A, for example, 
aminoglycosides, baclofen, dantrolene, or diazepam; 
known hypersensitivity to any of the components of 
BTX-A formulations; pregnant women or women of fer- 
tile age without effective contraception; and inability to 
comply with the scheduled visits. 

Objective 
The objective was to compare the efficacy and the 

tolerability of two different formulations of BTX-A, as- 
suming a conversion factor between their biological po- 
tencies of 4, that is, 4 LD,, U of Dysport equivalent to l 
LD,,, U of Botox. The factor of 4: 1 was chosen on basis 
of a previous pilot study that suggested that the conver- 
sion factor would be slightly less than 411 (9). 

Design 
Patients were randomized into two groups. One group 

received treatment with Dysport formulation according 
to the following predefined scheme: blepharospasm, 10 
LD,, U per point, five points per eye, 100 LD,, U total 
dosage; and hemifacial spasm, 10 LD,, U per point, five 
points around the affected eye and two points adminis- 
tered to the lower face, 70 LD,, U in total. The other 
group received Botox according to the following pre- 
defined scheme: blepharospasm, 2.5 LD,, U per point, 
five points per eye, 25 LD,, U total dosage; and hemi- 
facial spasm, 2.5 LD,, U per point, five points around 
the affected eye and two points in the lower face, 17.5 
LD,, U in total. The dilutions were made according to 
the instructions provided by the respective companies in 
their package-insert leaflet. Each vial of Dysport (500 
LD,,) was diluted with 2.5 mL saline, and each vial of 
Botox (100 LD,,) was diluted with 4 mL saline. 

Randomization 
The randomization was completed according to a table 

of random numbers. The randomization process was cen- 
tralized and accessible by phone. 

Clinical Evaluations 
The evaluations were single blinded. Patients were 

evaluated at baseline (day of the treatment) and 1 month 
after the treatment-at this visit, the treatment could be 
judged as failed or insufficient on clinical grounds and 
the decision was made as to whether a booster injection 
was needed. If the effect was judged to be insufficient, a 
booster was recommended. If the treatment was judged 
effective, however, the patient was scheduled to be 
evaluated again when symptomatic benefit had started to 
fade. 

The percentage change in the blepharospasm-rating 
scale (10) was used as a quantitative measure of the 
modification of the clinical status. The blepharospasm- 
rating scale takes into account a number of factors: (a) 
the number of muscles involved; (b) the situation that 
determines the involuntary movements (at rest or only 
during activity); (c) the influence of factors (for example, 
sunlight or watching television); (d) the frequency of 
involuntary movements graded by an ordinal score from 
0 to 5; (e) the severity of involuntary movements, dis- 
criminating the upper face from the lower face, each 
segment graded according to an ordinal score from 0 to 
4 for the upper face and from 0 to 3 for the lower face; 
and (f) disability measured as a percentage of normal 
function. The different factors taken into account by the 
blepharospasm-rating scale represent several subscores 
of the scale. We considered global improvement the per- 
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centage reduction of the global score, which means all 
subscores added. The disability measured as a percentage 
of normal function was designated the junctional score. 
Finally, the subscores relating to the frequency of invol- 
untary movements and intensity of these movements 
added represented the efficacy score. 

Adverse reactions were documented at each visit by 
the completion of a systematic questionnaire that specifi- 
cally surveyed complete ptosis, incomplete ptosis, facial 
paresis, and blurred vision. 

Variables 
The primary variables of this study were defined as 

both the durution of ejject, defined as the interval be- 
tween the day of treatment and the date the patient re- 
ported a waning of effect, and the number of boosters 
needed. These have been judged to provide the most 
sensitive measures, and the sample size for the study had 
been set based on the duration of effect. Secondary vari- 
ables were latency of effect, defined as the interval be- 
tween the day of treatment and the start of symptomatic 
relief; clinical efficacy, measured as the relative im- 
provement (percentage) in the rating scales; and fre- 
quency of adverse reactions. 

Statistics 
The sample size of -20 patientdgroup was calculated 

assuming a difference between treatments in the duration 
of effect (9) of 1.7 months with a variance of 2.3 months, 
and an OL error equal to 0.05 and a p error equal to 0.10. 
The sample size was doubled (ntolai = 80) after 1 year, 
when an interim analysis showed no differences and an 
increase in the power of the study was considered advis- 
able. Accordingly, the study was powered to show a 
difference of 3.8 weeks in the duration of effect with a 
sensitivity of 80% or a difference of 5.0 weeks with a 
sensitivity of 95%. 

The null hypothesis for duration of effect and latency 
of effect was tested with the nonpaired Student’s t test. 
The null hypothesis for the frequency of boosters and 
frequency of adverse reactions was tested with the chi- 
squared test, and the null hypothesis for clinical efficacy 
was tested with the Kruskal-Wallis test. 

Ethics 
The protocol was approved by the Ethics Committee 

of the Lisbon Faculty of Medicine/Hospital Santa Maria. 

RESULTS 
A total of 91 patients were enrolled. The principal 

characteristics of the patients studied and their distribu- 
tion by the groups are summarized in Tables 1 and 2. The 
baseline characteristics were comparable between the 

TABLE 1. Demographic and clinicnl churacteristics of the 
patients studied at baseline 

Dysport Botox 
(n = 48) (n = 43) 

Age (mean f SD) (years) 
Sex (maleifemale) 10138 17/26 
Severity at baselinc 

58.2 f 11.0 63.2 f 12.1 

Efficacy score 7.1 k 2.0 7.9 k 2.0 
Global score 14.9 5 3.5 15.7 f 3.7 

Duration of the disease 
(mean f SD) (years) 3.99 f 4.17 6.13 f 1.25 

SD, standard deviation. 

two groups, and none of the parameters differed signifi- 
cantly between the two groups. The distribution of the 
sexes and the duration of the disease (Table 1) suggested 
some asymmetry, but these did not reach statistical sig- 
nificance and it is unknown whether they might have any 
clinical significance. Because of their clinical presenta- 
tion, some patients required a slight modification to the 
scheme of treatment as defined in the protocol. In some 
cases of hemifacial spasm, there was no need to inject the 
lower face. In some cases of blepharospasm, muscles 
other than the orbicularis oculi needed treatment. All of 
the patients enrolled were therefore analyzed in the in- 
tention-to-treat analysis, but, in addition, those who com- 
plied exactly with the protocol were included in the “on 
treatment” analysis. In the blepharospasm group, all ex- 
cept two patients in the Botox group did comply with the 
protocol. In the hemifacial spasm group, 18 patients did 
not comply with the protocol: 12 of the Dysport group 
and six of the Botox group. 

The frequency of booster treatments was 11 (24%) of 
48 in the Dysport group and five (12%) of 43 in the 
Botox group ( x 2  = 0.16, p = 0.26). The dose used in the 
booster treatments was similar, but not always the same, 
as the one used in the first treatment: For blepharospasm 
treated with Botox, the dose was in all cases 25 LD,, U; 
for hemifacial spasm, it was 7.5 LD,, U. For blepharo- 
spasm treated with Dysport, the dose was in all cases 100 
LD,, U; whereas for hemifacial spasm, the mean dose 
was 45.0 f 7.1 LD,, U. 

The primary variable-duration of effect-was ana- 
lyzed for those patients who did not need booster treat- 
ments, and the results were equivalent in the two groups 
(Table 3). The mean duration of effect was 13.3 weeks in 

TABLE 2. Distribution of the patients studied by diagnosis 
~~ 

Dysport Botox 

Blepharospasm 
Hemifacial spasm 

21 
21 

21 
22 
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TABLE 3. Analysis of the duration of effect 
variable (weeks) 

Dysport Botox Student's f 

Intention-to-treat analysis 12.8 f 5.6 13.1 f 11.8" p = 0.91 
(mean 2 SD) pCI (10.5; 14.9) pCi (8.1; 13.6) 

Difference of means I .85 

On treatment analysis 
difCI (-1.53; 5.23) 

(mean * SD) 13.3 * 5.9 11.2 * 5.8 p = 0.27 
_____ ~ 

SD, ctandard deviation; pCI, confidence interval of the mean; difCL, confi- 
dence interval of difference. 

a The greater SD is due to the presence of an outlier. Without this outlier, the 
value comes down to 10.9 ? S.9, but the statistical conclusion still holds, p = 
0.27. 

the Dysport-treated group and 11.2 weeks in the Botox 
group. The analysis of both primary variables showed 
considerable variability between patients' response to 
toxin in both groups, but favored the statistical and clini- 
cal equivalence of the two preparations at this ratio. 
Since a greater number of patients who had hemifacial 
spasm did not comply with the protocol compared with 
the blepharospasm group, the results of the hemifacial 
spasm group alone are presented in Table 4; the equiva- 
lence of the 4: 1 ratio still holds true in this subgroup. The 
secondary variables showed the same tendency toward 
equivalence of the two formulations (Table 5). 

The frequency of adverse reactions did not differ be- 
tween the two groups: Dysport 50% and Botox 47%. The 
most prevalent type of adverse reaction was incomplete 
ptosis for patients with blepharospasm and facial paresis 
for patients with hemifacial spasm. 

DISCUSSION 

Our study showed that, when a relationship of 4:1 
between the biological potency of Dysport and Botox is 
assumed, pattern of duration of effect, efficacy, and tol- 
erability is similar. This means that, on clinical grounds, 
4 U Dysport corresponds approximately to 1 U Botox. 

Duration of effect rather than efficacy was chosen as 

TABLE 4. Results relating to the subgroup of hemifacial 
spasm patients 

~ 

Duration of effect 
(mean + SD) Frequency of booqters 

Intention On Intention On 
to treat treatment to treat treatment 

Dysport 13.0 k 6.3 13.9 f 7.0 7.4% 13.3% 

Botox 12.8 f 6.6 13.4 f 6.5 4.5% 6.3% 
(n = 27) (n = 15) (2127) (2115) 

(n = 22) (n = 16) (1116) (1122) 

SD, standard deviation. 

Movement Disorderc, Vol. 12, No. 6, 1997 

the primary variable because previous studies (9) and the 
general literature show that the former is a more sensitive 
variable. Our two primary variables could be considered 
to be mutually exclusive, since the need for a booster 
injection precludes an accurate measurement of duration 
of effect. However, this does not jeopardize our conclu- 
sions because, when a patient needed a booster, this was 
taken into account in the booster analysis, and only those 
patients not requiring boosters contributed data to the 
evaluation of duration of effect. In fact, our primary vari- 
ables are complementary. Both support a 4:l relation- 
ship, which suggests that it is probably a reasonable 
working ratio. The secondary variables were analyzed 
without separating any of the effects of a second booster 
dose, because the booster was given only where the first 
injection was clinically ineffective. This approach is in 
keeping with normal clinical practice. The comparative 
study of efficacy between formulations is therefore a 
comparison of their general efficacy. We have shown 
that there were no statistically significant differences be- 
tween the frequency of boosters even though the crude 
numbers point toward more boosters in the Dysport 
group. This study uses a fixed low dose for all new 
patients, whereas some are known to require careful up- 
ward dose titration to achieve optimal effect. It is not 
possible to predict potential responsiveness in these pa- 
tients at their first treatment. 

The 4: 1 relationship that we found is similar to the 3:l 
obtained by Marion et al. (1 1) and Whurr et al. (12). Our 
study may be more persuasive than theirs because it 
comes from the comparison of first treatments in a popu- 
lation of similar disease severity and is well randomized. 
Marion et al. ( I  1) studied patients with the same type of 
diagnosis as we did. Their population, though, was pre- 
selected, having been previously treated several times 
with Dysport and then titrated to an equivalent effect of 
Botox in successive treatments. Whurr et al. (12) com- 
pared two nonconcurrent, nonrandomized groups of pa- 
tients with laryngeal dystonia. The sample size (n = 10) 
was too small to show any clinically meaningful differ- 
ence between the two formulations. Only the very strik- 
ing differences such as those occurring in the 1 : 1 com- 
parison of Dysport and Botox were apparent. They found 
a relationship of 3: I because it was the ratio they tested, 
but the study was not sensitive enough because of the 
small sample size. 

In our study, the robustness of our conclusions regard- 
ing the 4: 1 ratio depended on the power of the study. Our 
study was powered to show a difference in duration of 
effect of 3.8 weeks with a sensitivity of 80% or a dif- 
ference of 5 weeks with a sensitivity of 95%. Our study 
demonstrates that a difference between treatments of this 
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TABLE 5. Analysis o j  the secondary variables 

Dysport Botox Statistics 

Latency of effect (days) Student's t 
Intention-to-treat analysis 5.3 f 6.7 4.4 f 4.1 p = 0.45 
On-treatment analysis 5.9 f 7.5 4.4 f 4.3 p = 0.31 

Efficacy score Kuskall-Wallis test 
Clinical efficacy 

Intention to treat analysis 41.2 k 35.9 46.5 f 26.8 p = 0.35 
On treatment analysis 40.3 r 35.2 44.3 f 24.3 p = 0.51 

Intention-to-treat analysis 48.6 t 41.9 33.8 * 34.4 p = 0.20 
Functional score 

On-treatment analysis 44.3 t 42.2 31.1 2 31.5 p = 0.27 

Intention-to-treat analysis 24/48 20143 p = 0.74 
Frequency of adverse reactions Chi squared 

magnitude is not present, and does so with a fair degree 
of certainty. 

Factors that could have affected the results in our 
study and other studies include the batches of product 
used and the dilutions. The manufacturing standards of 
the Food and Drug Administration and other regulatory 
authorities allow biological drugs to vary in potency by 
25% between batches. If this was applied by the manu- 
facturers, each vial of Dysport, although marked as 500 
U, could contain somewhere between 375 and 625 U, 
and Botox could contain 75-125 U. These variations, of 
course, are very crude, and both companies manufacture 
vials with tighter specifications, which would make them 
much closer to the quantities stated on the label. In our 
study, however, we did not record the exact lot numbers 
and did not factor this additional variability into our 
analysis. Additionally, we took the risk of using different 
dilutions for each formulation because this reflects the 
use of these drugs in normal clinical practice. We there- 
fore used the optimal concentration as recommended by 
the companies, recognizing that this could have influ- 
enced the findings. The last and perhaps the most im- 
portant factor influencing our results is the large interin- 
dividual variation, which was reflected in large standard 
deviation of the mean. Taking all of these factors into 
consideration, we recognize that we cannot accept the 
4:l ratio as an exact measure, but we can accept it as a 
good indicator. This reasoning allows us to consider the 
results of Marion et al. (1 l), Whurr et al. (12), and our 
own data (9) together, which on the whole seem to be 
consistent with the present study and most laboratory 
experiments (3,4,6,7). 

In this context, the study by Durif (13) is rather con- 
tradictory, since he found a factor of 5-6:l in the com- 
parison between Dysport and Botox. What is unusual in 
this is that it is the only data suggesting a ratio of >4. It 
is hard to accept the result of Durif's study as accurate. 
His study included a nonrandomized parallel comparison 

between Dysport and Botox with numerically unbal- 
anced groups of n = 17 and n = 22 (Botox) versus n = 
9 and n = 12 (Dysport), respectively, for patients with 
blepharospasm and those with hemifacial spasm. The 
dosages in each group were also allowed to vary widely. 
Duriff's study should be dismissed on these grounds and 
perhaps also for not having been published in an unbi- 
ased forum. 

Our trial did not address the problem of the putative 
differences in immunogenicity between the two formu- 
lations. However, our results are also important for fu- 
ture studies concerning immunogenicity. Accepting the 
ratio of 4 LD,, U Dysport to 1 LD,, U Botox toxin- 
hemagglutinin complex means that the patients treated 
with Botox receive a quantity of complex that is 10 times 
greater than the quantity received by Dysport patients. 
This difference in the size of inoculum may have immu- 
nological significance for our patients' long-term treat- 
ment. 

Our results emphasize another technical aspect. The 
orbicularis oculi muscles were injected according to a 
protocol that defines five different injection points: two 
points in the orbital portion of the superior eyelid below 
the eyebrow (medial and lateral), two points above and 
below the lateral insertion of orbicularis oculi muscles, 
and one on the lateral portion of the lower eyelid. With 
this distribution, we obtained meaningful and sustained 
symptomatic relief from blepharospasm with dosages of 
Dysport (1 00 LD,, U in total) that are several times less 
than those that are recommended in the package inserts 
(240 LD,, U in total), based mainly on the work of 
Elston (14). We are aware, though, that much lower 
doses of Dysport are also effective if the injections are 
closer to the lid margin (15). Among Botox dosages, 
there are less remarkable differences, since the total dos- 
age used in our study was 25 LD,, U, the recommended 
dosage in the package inserts is 20 LD,, U, and the 
dosage used in standard practice is 12.5-30.0 LD,, U 
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(1 6). These findings suggest that further controlled stud- 
ies are needed in order to achieve any standardization 
of the injection sites and dosages for treatments with 

In conclusion, the 4:l ratio is a fair estimate of the 
conversion factor of biological potency, expressed in 
LD,, U, between Dysport and Botox formulations. Fur- 
ther work is needed to standardize minimum and opti- 
mum effective dosages for either formulation and to de- 
termine how best to optimize other aspects of treatment 
with the toxin. 

BTX-A. 
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