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Dapsone (diaminodiphenylsulfone, DDS)
has proven its efficacy in leprosy, dermatitis
herpeti form is, and several other dermato-
logical disorders ( 42). One of the major prob-
lems in leprosy control, however, is poor
patient compliance. Apart from the fact that
this will lead to an incomplete cure, the
threat of spreading the disease exists, be-
cause the patient remains infectious. Al-
most certainly patient noncompliance is one
of the most important causes of DDS resis-
tance ( 10 . 2 '). The necessity to develop a sus-
tained-release DDS formulation to combat
this low patient compliance was stated by
the WHO in 1982 ( 29 ).

After early attempts by several research
groups, some more successful than others

13 ' 16 ' 17 ' 19, 27 ), Modderman, et al. ( 14 )
started to reinvestigate the possibility of us-
ing an aqueous suspension of DDS for an
injectable slow-release formulation, judging
it incorrect to rely on figures and conclu-
sions published 20 to 30 years earlier. They
finally came up with an injection consisting
of bipyramidally shaped DDS crystals with
a particle size of 38-63 pm suspended in an
aqueous vehicle. Recrystallization, milling,
and sieving techniques were used to obtain
adequate crystal properties.

A trial, conducted at the All-African Lep-
rosy and Rehabilitation Training Centre
(ALERT) in Addis Ababa, Ethiopia, dem-
onstrated that intramuscular administra-
tion of this injection yielded sufficient sus-
tained-release characteristics in female
patients only (IS). The explanation seemed
to be the difference between the sexes in the
thickness of the fatty layer at the injection
site. Therefore, in females, unlike in males,
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the injection was presumably placed in fat
instead of in muscle ( 4 ).

After a single intentional administration
of the injection into fatty tissue (this route
of administration is henceforth called intra-
adipose, as suggested by Morrison ' 8), ac-
ceptable DDS concentration/time profiles
were observed in both male and female
healthy volunteers without important local
side effects ( 2").

Meanwhile a comparable monoacetyl-
dapsone injection had been developed.
Monoacetyldapsone (MADDS) is the major
metabolite of DDS in blood, and since de-
acctylation of MADDS occurs it can be used
as a prodrug of DDS ( 8 . 30). MADDS has a
lower aqueous solubility than DDS, and
therefore the sustained-release results might
be improved by using MADDS instead of
DDS. Besides, different crystal properties
might lead to a better syringeability of the
injection.

An intramuscular study with this MADDS
injection in a limited number of healthy vol-
unteers demonstrated similar discrepancies
as observed with the DDS injection ( 30). In
the subsequent intra-adipose study in
healthy volunteers, an almost perfect zero
order sustained drug release was observed.
In most of the subjects, substantial DDS
concentrations were measured until at least
56 days after injection. Compared to the
DDS injection, lower DDS concentrations
were measured for a longer period after
administration ( 24).

Between May and October 1986 new in-
sights in the applicability of both injections
were obtained by conducting two field trials
in Plateau State, Nigeria. In one clinic, 52
leprosy outpatients were treated with the
DDS injection for 16 weeks. In another clin-
ic, 22 patients started a trial with the
MADDS injection. The results of both stud-
ies are presented in this paper.

MATERIALS AND METHODS
Preparation of the injection. The DDS in-

jection, a suspension of bipyramidally
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TABLE 1. Patient characteristics and pre-study clinical data.

DDS study MADDS study

Males Females Males Females

No. patients 30 22 11 11
Age (yr) 40 ± 12" 40 ± 8 47 ± 9 45 ± 6
Body weight (kg) 56 ± 7 49 ± 8 57 ±^11 54 ± 8
Skin fold (mm) 18 ± 5 21 ± 7 14 ± 10 20 ± 9
Leprosy type and no.

T" 3 5 — 2
BT 5 3 2 3
BL 9 4 4 2
L 13 10 5 4

Duration disease (yr) 19 ±^11 18 ±^11 21 ± 14 22 ± 15
Duration treatment (yr) 14 ±^11 14 ±^11 18 ± 13 21 ± 15
Clinic attendance (%) 87 ± 17 96 ± 6 78 ± 18 83 ± 20

" Age, body weight, skin fold, duration disease, duration treatment, and clinic attendance are given as
mean ± S.D.

"T = tuberculoid; BT = borderline tuberculoid; BL = borderline lepromatous; L = lepromatous.

shaped DDS crystals with a particle size be-
tween 38 Am and 63 Am in an aqueous ve-
hicle, was prepared according to the method
described by Modderman, et a!. ( 15). The
injection contained 250 mg DDS per ml
suspension.

The preparation and quality control of
the MADDS injection were described by
Pieters and Zuidema ("). The suspension
contained 250 mg MADDS per ml suspen-
sion.

Subjects. The participants in the DDS trial
were 30 male and 22 female leprosy out-
patients, while 11 males and 11 females en-
tered the MADDS study. Their character-
istics are summarized in Table 1. The data
of this table were collected as follows: age,
duration of the disease and of the treatment
were obtained by asking the patient. Skin
folds were measured using a skin-fold meter
donated by Servier Nederland B.V. The
classification of patients into tuberculoid (T),
borderline (BT, BL) and lepromatous (L)
cases was done by one of us (FW). The clinic
attendance was derived from the register
held by the leprosy supervisor responsible
for the clinics. Only the 1986 attendance
before the start of the study (June 1986) was
taken into account. The patients were
scheduled to come to the clinic once a week.

Most of the patients had been on oral
DDS monotherapy for more than 5 years at
the start of the study. Apart from leprosy,
no diseases were reported to be present in
any of the patients. One woman in the DDS

trial delivered a healthy baby 3 weeks after
receiving the first injection.

Study design. Essentially, the study de-
signs of the DDS and the MADDS studies
were identical. Before the start of both stud-
ies an ethical clearance was obtained. The
State Commissioner of the Plateau State
Ministry of Health and the Sole Adminis-
trator of the Jos Local Government Council
gave their informed consent and full co-
operation for the studies, as did the patients.
The oral DDS treatment was withdrawn 1
week before the start of the project.

The body weight of each patient was mea-
sured to determine the dose to be admin-
istered. The patients received a body-weight
dependent dose as mentioned in Table 2.
The amounts of MADDS given were the
molar equivalents of the DDS doses (1175
mg MADDS equals 1000 mg DDS).

The injections were administered at a
depth of '/3 of the thickness of the skin fold
measured at the injection site (the upper

TABLE 2. Relation between body weight
of the patient and the administered dose.

DDS study^MADDS study

Injection MADDS
volume^dose

(ml)^(mg)

<50 3.0 750 3.5 875
50-59 3.6 900 4.2 1050
60-69 4.2 1050 4.9 1225
>69 4.8 1200 5.6 1400

Body
weight

(kg)
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outer quadrant of the buttock), correspond-
ing with 2/3 of the skin-to-muscle distance.
An 18 gauge 11/2 inch needle (Terumo Eu-
rope NV, 3030 Leuven, Belgium) was used
to administer the injection.

Each patient received four injections with
intervals of 4 weeks between injections.
Blood samples (5 ml each) were taken before
the first injection, 1, 3, 5, 7, 14, 21, and 28
days after the first and fourth injections, 7
and 28 days after the second injection, and
7, 14, and 28 days after the third injection
to establish the concentration of DDS and
MADDS in serum. Minor changes in the
sampling scheme occurred in individual pa-
tients, however, and some patients failed to
attend the clinic each time. No sample was
collected 28 days after the last MADDS in-
jection.

Simultaneously with the start of both
studies multidrug therapy (MDT) was in-
troduced consisting of rifampin 600 mg
every 4 weeks plus the injection to which a
daily dose of 100 mg clofazimine was added
for the L and BL patients. This was a slightly
modified version of the MDT regimen for
leprosy control programs as proposed by
WHO in 1982 ( 2 '). No other drugs were
reported to be taken. During the study the
patients had to visit the clinic at least once
a week. Patients' comments were kept on
records. At the end of the study the patients
were asked for their judgment on the injec-
tions and their preference for either the in-
jections or the oral therapy by a question-
naire.

Determination methods. Serum samples
were frozen at —20°C pending transport to
Amsterdam, where analysis was performed.
DDS and MADDS concentrations were
measured using the HPLC method with
fluorometric detection as described previ-
ously ( 25 ).

Pharmacokinetic and statistical analysis.
The area under the DDS concentration/time
curve until 28 days after administration of
the first [AUC (1)] and fourth [AUC (4)]
injection was calculated using the trapezoi-
dal rule. The AUC (4): AUC (1) ratio was
calculated to determine whether accumu-
lation occurred. The ratio between the DDS
concentration 28 and 7 days after every
administration was taken as a measure of
the sustained-release effect of the injection.

Differences between male and female pa-
tients or changes occurring during the study
were investigated using Student t tests. The
differences were considered to be statisti-
cally significant if p < 0.05.

RESULTS
DDS injection. The study was completed

by 19 female (86%) and 30 (100%) male
patients. One patient refused to take her last
injection; the blood sampling seemed to be
the problem. One patient was not able to
complete the study because she did not feel
well enough to come to the clinic every time.
One patient started a new job, which did
not allow her to attend regularly. The over-
all attendance of the patients during the
study was very satisfying. Fifteen patients
(12 males, 3 females) had a 100% atten-
dance, while on the average 91 ± 2% of the
planned blood samples was actually taken.

An overview of the results is presented in
Figure 1 A and B. In most of the patients a
good sustained-release effect was observed.
DDS concentrations higher than 3.0 mg/1
did not occur in any of the patients; on the
other hand, concentrations below 0.1 mg/1
were measured in only 4.2% of the blood
samples (34 of the 816 taken). Over 70% of
the samples contained more than 0.5 mg/1
DDS.

The results are summarized in Table 3.
The DDS serum concentrations reached af-
ter the first DDS injection are lower in fe-
males than in males. From the second in-
jection onward this difference disappears but
the ratio between the AUCs after the fourth
and the first injection (an indication of the
accumulation) is statistically significantly
higher in females than in males. Generally,
none of the sex differences is clinically rel-
evant.

During the study one male patient suf-
fered from a local infiltration which devel-
oped into an abscess. After incision some
pus escaped and the symptoms rapidly dis-
appeared. Despite this inconvenience the
patient preferred to continue the injection
treatment. None of the other patients re-
ported serious local side effects from the
injections. The depot was readily palpable
most of the time, even 4 weeks after injec-
tion, but no sign of inflammation could be
found.
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A questionnaire was obtained from 44
patients (17 females, 27 males). None of
them found the administration of the injec-
tion painful. No patient reported serious lo-
cal side effects at the injection site except
for the above-mentioned male patient. For-
ty-one of 44 patients preferred the injection
to tablets, 1 patient was indifferent to the
choice between the two regimens, while 2
(1 male, 1 female) preferred tablets.

MADDS injection. Unfortunately, the
MADDS study was disturbed by the ap-
pearance of a number of abscesses at the
injection site. Mainly as a result of these
side effects, only 13 patients (8 males, 5 fe-
males) completed the study. Two patients
discontinued the study because they ob-
jected to blood sampling; one patient stayed
away from the clinic at an early stage for
unknown reasons and one patient died in a
car accident. Among the patients who com-
pleted the study the attendance rate aver-
aged 81%.

The abscesses were characterized by local
pain, swelling, and heat, but general fever
was not reported and skin rashes were not
observed. After puncturing, pus was re-
leased in which the MADDS suspension was
clearly visible. The microbiological depart-
ment of the Jos University Teaching Hos-
pital discovered a gram-negative conform
bacillus, sensitive to kanamycin, ampicillin,
and lincomycin, in the exudate obtained
from two patients.

Only 5 patients (4 males, 1 female) com-
pleted the study without having experienced
any abscesses. The individual DDS concen-
tration/time curves of these patients are
presented in Figure 2; Table 4 gives the av-
erage results. The sustained release of
MADDS from the depot is obvious. In con-
trast with the results of the DDS injection,
no clear peak is detectable in the DDS con-
centration/time curve. The DDS concen-
tration measured 28 days after the third in-
jection is significantly higher than 28 days
after the first injection. The differences in
DDS concentrations 1, 3, 5, 7, 14, and 21
days after the first compared to the fourth
injection are also statistically significant. The
ratio between the DDS concentration 28 and
7 days after administration is another in-
dication of the excellent sustained release of
MADDS from the depot.

Obviously the local side effects had their
impact on the attitude of the patients to-
ward the injection. Eighteen questionnaires
were obtained. The administration of the
injection did not yield any problems, but
pain was a regular complaint, associated with
the abscesses. The patients who remained
free of abscesses did not report any side
effects. Eleven patients, who all completed
the study, preferred the injection; 7 would
rather have had tablets.

DISCUSSION
The assumption is confirmed that the sex

differences observed in Ethiopia ( 15) were
attributable to the differences between men
and women in the thickness of the fat layer
at the injection site as observed by Cock-
shott, et al. (4). Such discrepancies were
found with other drugs as well, e.g., procaine
penicillin ( 11 ) and cephradine (28). Appar-
ently the lower perfusion rate of fat com-
pared to muscle resulted in a slower release
of the poorly water-soluble DDS.

This may explain the much higher DDS
concentration 28 days after the first DDS
injection in the male patients in this study
compared to the Ethiopian males (0.50 ±
0.27 vs 0.11 ± 0.09 mg/1). The ratio be-
tween the DDS concentration 28 and 7 days
after administration was much higher than
in the Ethiopian study as well (0.56 ± 0.28
vs 0.05), indicative of a much better sus-
tained-release effect after intra-adipose than
after intramuscular injection.

Modderman, et al. ( 15) could not detect
accumulation after repeated administration
of the DDS injection every 4 weeks, neither
in men nor in women, possibly due to the
relatively small number of observations. In
this study, a statistically significant differ-
ence was found between the AUC measured
until 28 days after the first and after the
fourth DDS injection (in males the AUC4/
AUC, averaged 1.43 ± 0.54, in females
1.86 ± 0.77), indicating accumulation.

It is uncertain why after the first DDS
injection differences occurred between males
and females (Table 3). It might have been
due to a slight difference in vascularization
at the injection site, but the possibility can-
not be ruled out that in one or two very lean
males at least a part of the dose was inad-
vertently placed intramuscularly, which
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TABLE 3. Mean results (±S.D.) after administration of DDS to menn and women.

DDS serum
concentration^day

cone,,,,,, (1)'' (mg/I)
cone,,, ;,, (4) (mg/I)
t„,,,, (1) (d)
t„, •,, (4) (d)
cone,„ (mean) (mg/I)
c„/c,' (1)
c,„/c, (2)
c,„/c-, (3)
c 2 ,4/c, (4)
c,„/c, (mean)
AUC (1) (mg d/1)
AUC (4) (mg d/1)
AUC (4)/AUC (1)

Males Females

0 (mg/I) 0.07 ± 0.11 (29)' 0.10 ± 0.14 (17) NS"
1 0.42 ± 0.16 (28) 0.32 ± 0.14 (17) 0.0448
3 0.67 ± 0.27 (30) 0.49 ± 0.23 (18) 0.0227
5 0.75 ± 0.28 (29) 0.54 ± 0.24 (18) 0.0097
7 0.88 ± 0.34 (27) 0.66 ± 0.31 (22) 0.0231

14 0.78 ± 0.32 (30) 0.63 ± 0.30 (18) NS
21 0.73 ± 0.28 (30) 0.54 ± 0.15 (18) 0.0126
28 0.50 ± 0.27 (30) 0.44 ± 0.20 (22) NS
35 1.37 ± 0.44 (23) 1.22 ± 0.58 (21) NS
56 0.47 ± 0.34 (30) 0.47 ± 0.37 (20) NS
63 1.36 ± 0.44 (26) 1.46 ± 0.67 (16) NS
70 0.98 ± 0.29 (24) 0.89 ± 0.16 (14) NS
84 0.35 ± 0.22 (30) 0.34 ± 0.24 (19) NS
85 0.87 ± 0.25 (30) 0.80 ± 0.32 (18) NS
87 1.11 ± 0.33 (28) 0.96 ± 0.37 (18) NS
89 1.22 ± 0.40 (28) 1.08 ± 0.42 (18) NS
91 1.28 ± 0.43 (29) 1.22 ± 0.57 (17) NS
98 1.16 ± 0.49 (29) 1.01 ± 0.49 (18) NS

105 0.72 ± 0.42 (28) 0.72 ± 0.47 (18) NS
112 0.26 ± 0.23 (28) 0.36 ± 0.26 (18) NS

0.98 ± 0.34 (30) 0.83 ± 0.57 (21) NS
1.49 ± 0.53 (29) 1.33 ± 0.54 (17) NS

11 ± 7 (30) 12 ± 6 (21) NS
9 ± 6 (29) 10 ± 6 (17) NS

0.40 ± 0.19 (30) 0.37 ± 0.17 (18) NS
0.69 ± 0.44 (27) 0.80 ± 0.42 (22) NS
0.40 ± 0.30 (23) 0.49 ± 0.34 (20) NS
0.27 ± 0.19 (26) 0.29 ± 0.24 (14) NS
0.22 ± 0.22 (27) 0.36 ± 0.26 (17) NS
0.39 ± 0.19 (29) 0.46 ± 0.20 (18) NS

19.25 ± 5.58 (29) 15.13 ± 5.17 (20) 0.014
26.38 ± 7.51 (26) 24.61 ± 9.02 (17) NS

1.43 ± 0.54 (25) 1.86 ± 0.77 (17) 0.042

" Number of observations in parentheses.
b (1), (2), (3), and (4) refer to the first, second, third, and fourth injections.
c, and^refer to DDS serum concentrations 7 and 28 days after injection.

" NS = not statistically significant.

might have led to a more rapid release of
DDS and so to a bias of the average results
of the males.

It is also difficult to explain why in males
the DDS trough concentration (days 28, 56,
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FIG. 2. Individual DDS concentration/time curves
of five patients in the MADDS study in Bukuru, in

whom no abscesses occurred.

84, and 112) appears to be progressively
lower after repeated injections of DDS (Ta-
ble 3). Self-inducing effects of DDS on its
own metabolism and elimination do not
seem to have been the reason, since the pa-
tients had already received DDS before the
study. Neither does enzyme induction by
rifampin seem to be a reasonable explana-
tion. Rifampin strongly increases the elim-
ination rate of dapsone through the induc-
tion of hydroxylating enzymes ('). Even one
single ingestion of rifampin exerts a consid-
erable influence (Pieters, et al. submitted for
publication). Normally, however, the en-
zyme induction does not last for more than
2 weeks after the last rifampin intake ( 2).

After the second, third, and fourth DDS
injection the terminal slope of the DDS con-
centration/time curve is steeper than after
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the first (Fig. 1 A and B). This might be
explained assuming that the peak concen-
tration reached after repeated injections are
partly determined by the DDS release from
the previous injection, while 28 days after
injection the previous depot is empty and
does not contribute to the DDS concentra-
tion any more.

After corrections for dose and body
weight, the AUC seems to be higher in this
DDS study (males 19.3 ± 5.6 mg d/1; fe-
males 15.1 ± 5.2 mg d/1) than in a previous
study in healthy volunteers (males 10.5 ±
4.4; females 13.8 ± 5.2 mg d/1 26), despite
the coadministration of rifampin. The pre-
viously observed, shorter DDS elimination
half-life in healthy subjects compared to
leprosy patients ( 23) seems to be confirmed.
No explanation for this observation is at
hand, since no evidence exists of impaired
renal or hepatic function in leprosy patients,
except for a small group of lepromatous pa-
tients in whom late renal complications
might occur (I. 22 ).

Due to the abscesses, it is not possible to
come to definite conclusions with respect to
the MADDS injection. Only five patients
remained free of abscesses throughout the
whole study period. In these patients a very
distinct sustained drug release is observed
as demonstrated by the ratio between the
concentrations 28 and 7 days after admin-
istration (total mean: 1.36 ± 0.57) and by
the marked difference between the DDS
concentrations reached after the first and
fourth injection. Apparently, the lower
aqueous solubility of MADDS ( 10) leads to
a slower drug release than after DDS injec-
tion. The AUC between 0 and 28 days after
the first injection of MADDS is smaller than
the AUC found after administration of the
first injection of an equivalent amount of
DDS. This is an indication of the better
sustained-release effect of the MADDS in-
jection compared to the DDS formulation,
since a previous study proved that after in-
tra-adipose MADDS injection the bioavail-
ability was essentially complete ( 24), which
is a prerequisite to make such a comparison.

One can only speculate on the cause of
the abscesses. The origin has probably been
bacterial, since a tissue reaction (a sterile
abscess) would surely have been observed
in earlier studies. Unfortunately, the local
circumstances did not provide the oppor-

TABLE 4. Mean results (±S.D.) after
administration of MADDS in patients not
complicated by abscesses (N = 5).

0.06 ± 0.08
0.17 ± 0.07
0.32 ± 0.30
0.31 ± 0.12
0.30 ± 0.05
0.34 ± 0.11
0.40 ± 0.09
0.43 ± 0.13
0.55 ± 0.16
0.61 ± 0.13
0.65 ± 0.12
0.71 ± 0.14
0.87 ± 0.32
0.95 ± 0.24
0.90 ± 0.31
0.95 ± 0.42
1.02 ± 0.51
0.94 ± 0.38
0.88 ± 0.42
1.39 ± 0.59
1.13 ± 0.09
1.48 ± 0.82
1.36 ± 0.57
10.7 ± 2.8

(I), (2), and (3) refer to the first, second, and third
injections.

c, and c 2„ refer to DDS concentrations 7 and 28
days after injection.

tunity to do more than the two microbiolog-
ical tests mentioned.

The suspension is not stable enough to be
manufactured as such, and therefore the ve-
hicle must be added to the dried DDS or
MADDS crystals at the time of giving the
injections. Several precautions, such as
thorough disinfecting of all parts of the in-
jection equipment and of the patients' skin,
and the use of disposables, are taken. In a
previously executed microbiological study,
DDS appeared to inhibit the growth of cer-
tain strains of Staphylococcus aureus, a very
common skin bacterium and, thus, a po-
tential infectious hazard (unpublished re-
sults). MADDS did not show such activity.
The observed difference between the two
injections with respect to the occurrence of
abscesses might be due to a self-preservative
effect of the DDS injection.

The combination of DDS and MADDS
in one injection might be considered. The
potential preservative effect of DDS would
be combined with the more favorable sus-
tained-release action of the MADDS injec-
tion. Abscesses might also be prevented by

DDS serum
concentration 0 (mg/1)

1
3
5
7

14
21
28
35
56
63
70
84
85
87
89
91
98

105
c„/c,a (1)''
c„/c, (2)
c,„/c, (3)
c,„/c, (mean)
AUC (1)
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adding a preservative to the vehicle of the
injections.

After almost 4 months of treating these
patients with the DDS injection, it is pos-
sible to make a comparison with the oral
treatment. Three aspects have to be taken
into consideration: a) the possibility to reach
and to sustain sufficiently high DDS con-
centrations without the risk of toxicity
throughout the time interval chosen (pref-
erably 4 weeks); b) the acceptability of the
treatment to the patient; and, finally, c) the
manageability of the injection in the hands
of those who will have to work with it in
the future.

As long as DDS serum concentrations re-
main below 5 mg/I no side effects will occur
usually. It is more difficult to reliably in-
dicate the lower boundary of the therapeutic
index. Ozawa, et al. (20) estimated the min-
imal inhibitory concentration of DDS for
M. leprae at 2.5 to 10 ng/ml. Presumably a
lower limit of the DDS scrum concentration
of 0.1 mg/I is safe with respect to the pre-
vention of resistance. This study shows that
in most cases a sufficient sustained-release
effect is obtained with the DDS injection to
fulfill the criteria as stated above. Such re-
quirements can also be met using tablets.
However, noncompliance among leprosy
patients is widespread ( 10 21. 0 `'). In fact, this
was the initial reason for this study.

The DDS injection was well received by
the patients. This is quite important, since
the clinic attendance will largely depend on
the acceptability to the patient of the injec-
tion. During the studies, the injections were
prepared and administrated by one of us
(FP). The syringeability of the DDS injec-
tion appeared to be good. After 16 weeks,
the responsibility for administering the DDS
injection was handed over to a Nigerian lep-
rosy supervisor. The blood sampling was
stopped. Paucibacillary patients were dis-
charged after 6 months of treatment, while
multibacillary cases will continue treatment
for 2 years. No difficulties were encountered
with the administration of the injection.

As far as the MADDS injection is con-
cerned, the abscesses are a serious draw-
back. However, the results of the five pa-
tients who remained free of local side effects
are indicative of good future prospects, pro-
vided something can be done about the ab-
scesses. In that case, most of what is stated

about the DDS injection also applies to the
MADDS formulation, which has even bet-
ter sustained-release qualities. The patient
acceptability of the MADDS injection will
have to be re-established after the necessary
measures have been taken to prevent fur-
ther abscess formation.

It can be concluded that the DDS injec-
tion can provide a valuable tool in the treat-
ment of leprosy. Implementation in the
multidrug program as suggested by the WHO
(2)) could be considered to combat poor
therapeutic compliance among leprosy pa-
tients. The MADDS injection still needs
further development.

SUMMARY

In two field trials in Nigeria, 74 male and
female leprosy outpatients received intra-
adipose depot injections of either dapsone
(DDS) or monoacetyldapsone (MADDS) at
4-week intervals. Blood samples were taken
regularly and sent to Amsterdam to deter-
mine the DDS and MADDS concentrations
in scrum using high-pressure liquid chro-
matography (HPLC).

The DDS injection yielded a good sus-
tained drug release. After repeated admin-
istration accumulation occurred, demon-
strated by a statistically significant increase
in the area under the curve (AUC) in time:
until 28 days after the first injection, the
mean AUC (±S.D.) amounted to 19.3 ±
5.6 mg d/1 in males and 15.1 ± 5.2 in fe-
males; after the fourth injection, 26.4 ± 7.5
and 24.6 ± 9.0 mg d/1, respectively (p <
0.001). One male patient developed an ab-
scess at the injection site; otherwise no side
effects were observed.

Even better sustained-release results were
observed with the MADDS injection. Un-
fortunately, the injection caused a number
of abscesses. Consequently, the DDS injec-
tion was very well received by the patients
of the DDS study, while half of the patients
in the MADDS study would prefer tablets
to the MADDS injection.

Further investigations are required to find
the cause of the abscesses before one of the
injections, or possibly a combination of
both, could be implemented in the multi-
drug treatment regimen proposed by WHO
to provide a valuable tool to combat non-
compliance among leprosy patients.
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RESUMEN

En 2 estudios de campo realizados en Nigeria, 74
pacientes externos con lepra (hombres y mujeres), re-
cibieron inyecciones intra-adiposas de dapsona (DDS)
o de monoacetil dapsona (MADDS) a intervalos de 4
semanas. Posteriormente se tomaron muestras perió-
(fleas de sangre y se mandaron a Amsterdam para de-
lerminar las coneentraciones sericas de DDS y MADDS
por cromatografia de liquidos do alta presiOn.

La inyección intra-adiposa de DDS permitió una
buena liberaciOn sostenida de la droga. Despues de Ia
administraciOn repetida de la droga ocurri6 su act,-
mulación en suero. Esto se demostró por un incre-
ment° estadisticamente significativo en el area bajo Ia
curva en funciOn del tiempo: hasta 28 dias despues de
la primera inyecciOn, el area promedio bajo la curvo
correspondió a 19.3 ± 5.6 mg d/1 en los hombres y
15.1 ± 5.2 en las mujeres; después de Ia cuarta inyec-
ción, los valores fueron 26.4 ± 7.5 y 24.6 ± 9.0 mg

respectivamente (p < 0.001). Un paciente mas-
culino desarrolló un absceso en el sitio de inyecciOn.
Excepto por esto, no se obscrvaron efectos colaterales.

Una mejor liberación sostenida de la droga se ob-
serve' inyectando MADDS. Desafortunadamente, la
inyección de esta droga cat's° tin Minter° mayor de
abscesos. Consecuentemente, Ia inyecciOn de DDS fue
muy bien recibida por los pacientes del estudio con
DDS en tanto que Ia mitad de los pacientes inyectados
con MADDS prefirieron la administración de tabletas
y no la inyecciem de la droga.

Sc requiere más investigación para encontrar la causa
de los abscesos y para implementar el tratamiento den-
tro del esquema do terapia multiple propuesto por Ia
OMS para combatir Ia deserción de los pacientos al
tratamiento anti-leproso.

RESUME

Au cours de deux essais sur le terrain incites au Ni-
geria, 74 malades ambulatoires de lepre, des deux sexes,
ont rect.' des injections d'un &pen intra-adipeux de
dapsone (DDS) ou de monoacetyl-dapsonc (MADDS).
A des intcrvalles de 4 semaines, on a prelevé reguliere-
ment des echantillons de sang, qui ont éte envoyes
Amsterdam en vue de determiner les concentrations
sCriques de DDS et de MADDS, au moyen dune tech-
nique de chromotographie liquide a haute pression
(H PLC).

L'injection de DDS a entrain& une liberation excel-
lente et soutenue du medicament. Aprês administra-
tion répétée, on a observe une accumulation, confirmee
par une augmentation statistiquement significative de
la zone situCe sous la courbe (AUC) par rapport au
temps: jusqu'a 28 jours apres la premiere injection,
l'AUC moyennc (±D.S.) se situait a 19,3 ± 5,6 mg
d/I chez les hommes eta 15,1 ± 5,2 chez les femmes.
Apres la quatri&me injection, les valcurs étaient res-
pectivement de 26,4 ± 7,5 et de 24,6 ± 9,0 mg d/I
(p < 0,001). L'un des malades de sere masculin a fait

un abces a l'endroit de l'injection. A part cc cas, aucun
effet secondaire n'a ête observe.

tine liberation encore plus soutenuc a et& obscrvCe
apres ('injection de MADDS. Malheurcusement, cette
injection a entrain& un certain nombre d'abc&s. Des
lors, l'injection de DDS a ete beaucoup mieux acceptee
par les malades du groupe recevant de la DDS, alors
que la moitie des =lades dans le groupe recevant du
MADDS auraient préféré recevoir des comprimés plu-
töt que l'injection de MADDS.

De plus amples investigations sort requires pour
trouver la cause des abces; ceci devrait etre realise
avant qu'un de ces regimes therapeutiques ou, even-
tuellement une combinaison des deux, puissent etre
introduits dans le traitement polymedicamenteux pro-
pose par l'O.M.S., et fournir ainsi une contribution
utile pour améliorer Ia regularité des malades au traite-
ment.
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