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Summary I n  Guadeloupe between 1 970 and 1 984, the incidence of new cases of 
leprosy, analysed through the computerization of data col lected by the Leprosy 
Control Unit on OMSLEP record cards, showed a decl ine from 24 per 1 00,000 
inhabitants in 1 970 to I I  per 1 00,000 inhabitants in 1 984 (y = - 1 ·44) . The decline 
was not significantly different in  paucibaci l lary forms (y = - 0·94) and in  
mult ibaci l lary forms (y = - 0-45) but was much stronger among chi ldren below 
the age of I S  years (y = - 3 ·22) than among adults (y = - 0'67) .  During the same 
period 1 1 7 relapses were noted among the annual mean pool of 624 mult i  baci l lary 
patients who had been receiving l ifelong treatment with dapsone alone for more 
than 5 years. The average number of relapses was 7 ·8  per year and the mean 
relapse rate 1 · 2% per year .  The relapses have not in  general been due to 
discontinuation of treatment by the patients because a l l  cases of relapse for which 
a mouse inoculation has been carried out since 1 980 harboured dapsone-resistant 
Mycobacterium /eprae. Prevention of relapses by chemotherapy of i nactive 
mult i  baci l lary cases sti l l  under treatment with dapsone alone appears as a priority 
for the control of leprosy in Guadeloupe. 

I t  i s  difficult to study the epidemiology of leprosy in  any country for many reasons, more especial ly 
operational ones. Nevertheless, there are more favoured areas, especial ly those that are 
geographical ly small and that have good health infrastructures. Guadeloupe is  one such more 
favoured area because it is a small island with considerable medical faci l i ties, a specialized leprosy 
control unit and diagnostic-treatment facili ties similar to those of metropolitan France . I 
Furthermore, in l ine with the recommendations of WHO,6.7 a multidrug therapy programme has 
been systematical ly applied since 1 980. All these factors, taken in  conjunction with the 
computerization of data, led us to analyse the main epidemiological indicators of leprosy, more 
especial ly the detection rate and the relapse rate of mult i  baci l lary leprosy. The following study gives 
information for the period 1 970-84, from which i t  is possible to determine present priorities for 
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leprosy control in Guadeloupe. Among the annually detected sources of infection,  relapses of 
mult i  baci l lary leprosy play an  ever-increasing part, having risen from 1 6% in 1 970 to 47% in  1 984. 

Material and methods 

THE POPU LAT I O N  AN D T H E  LEPROSY CON TRO L U N IT 

Guadeloupe, which is a part of the Caribbean archipelego, consists of 2 main islands and 5 smaller 
islands or dependencies with a total area of 1 790 km2 •  According to I NSEE records4 the population 
of Guadeloupe remai ned stable at 350,000 between 1 970 and 1 984. Given, on the one hand, the 
reduction in  the birth rate of more than 30% between the 1 960s imd the 1 970s and, on the other 
hand, the outAow of persons between the ages of 30 and 40 towards metropol i tan France, the fact 
that the population has remai ned stable has meant that it has also aged . I t  wi l l  be assumed for 
calculation purposes that the total population remained at 350,000 during the period 1 970-84 and 
that the population below the age of 1 5  years remained at 1 00,000 . 

Leprosy control is provided by the departmental leprosy control unit  with technical direction 
from the Pasteur I nstitute of Guadeloupe. This unit  organizes active case-finding among contacts 
l iving under the same roof as known patients, persons at school and persons subjected to systematic 
screening for administrative reasons, and passive case-finding; i t  is responsible for the prescription, 
distribution, supervision and eval uation of leprosy chemotherapy. Last ly, it keeps the departmental 
leprosy records. The leprosy control unit has the ful l -time services of 2 doctors, 6 nurses, a medical 
secretary and a driver plus vehicle .  The mult ipurpose cl inics scattered over the island and its 
dependencies (some 30) are participating the activities of the leprosy control unit .  

METHODS 

The data analysed in this work come partly from the departmental records and partly from the 
medical fi les of patients registered between 1 970 and 1 984. M ult ibaci l lary cases remain on the 
departmental file throughout their l ives, whi le paucibaci l lary cases remain on average for 1 5  years. 
Between 1 970 and 1 978 the administrative and medical faci l i ties of the leprosy control unit were 
regrouped at first in part and then completely;  this resul ted in  better standardization of detection 
and treatment methods and a temporary increase in  the number of cases detected . 

The screening of schoolchi ldren is so organized that 25,000 to 35,000 children are examined 
every year and that the whole school population below the age of 1 5  years is examined every 3 years . 
Detection among individuals l iving under the same roof as k nown patients ( intra-domici l iary 
contacts) is organized by annual  mail summons to attend the clinics. 

The cl inical examination includes examination of the skin and the large nerve trunks; any 
abnormality is noted in  the medical record. The cl inical examination is supplemented by biological 
tests: the lepromin intradermal reaction, the search for acid-fast baci l l i  in  the nasal mucosa and the 
skin (ear lobes and skin lesions), biopsy for pathological examination (P  Destombes and P Ravisse, 
Pasteu r  Institute, Paris) and, since January 1 980, biopsy for mouse inoculation and drug sensitivity 
test ing. 1 O  These various examinations taken together permit the diagnosis of leprosy, the 
classification of the form of leprosy according to Ridley & Jopling9 and the assignment into 
paucibaci l lary or mult ibaci l lary categories . 8  A mul tibaci l lary leprosy relapse is defined by the 
reappearance of acid-fast baci l l i  with a bacteriological i ndex � 29 and solidly stained baci l l i  in  one or 
al l  samples, accompanied by clinical s igns in  a patient treated for 5 years or longer. 

Dapsone monotherapy (DDS) was the basis of the treatment prescribed until 1 980 for an 
average of 1 0  years for paucibaci l lary patients ( I ,  IT and BT) and l ifelong for mult ibaci l lary 
patients (BB ,  BL and LL). Rifampicin (RMP) has been prescribed occasional ly  from 1 974 onwards 
for 1 50 patients over short periods. Since January 1 980 the treatment for paucibaci l lary patients has 
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been the daily administration for 6 months of 1 00 mg of DDS (50 mg for individuals weighing less 
than 50 kg) and 1 0  mg/kg of RMP, while for mult ibaci l lary patients i t  has been the daily 
administration for 24 months of DOS and RMP in  the same doses as paucibaci l lary with a daily 
supplement during the first 1 2  months of 10 mg/kg of prothionamide, which was reduced to 
5 mg/kg from October 1 982 onwards.2.3 Al l  the drugs are distributed free of charge every month to 
the patien ts either in the leprosy control unit or in  non-special ized cl inics. Treatment is on an 
outpatient basis and self-administered except for patients hospitalized on account of reactions.  
Combinations of measures (summonses to attend, domici l iary visits ,  etc) are used to ensure that 
patients attend the dispensaries monthly, but there is no routine check on the presence of DDS in the 
urine.  

Al l  data in  the patients' record were anonymously entered on the OMSLEP record cards and 
analysed by computer. 

Results 

ATTACK RATE 

Between 1 970 and 1 984, 1 058 new cases of active leprosy were detected in  Guadeloupe, of which 28 1 
were mult ibaci l lary and 777 paucibaci l lary (Tible I ) . About 80% of the cases were detected by 
passive case-finding and 20% by active case-finding. Among the latter, half were detected by 
systematic examination of chi ldren in school and half by examination of domici l iary contacts . '  The 
total number of new cases detected annual ly fel l  from 85 in 1 970 to 39 in 1 984. Given that the 
population is 350,000, the incidence of all forms combined fel l  from 24 per 1 00,000 in 1 970 to I I  i n  
1 984. As is evident in  Figure I ,  the  decl ine was not  regular since two short- l ived i ncreases in  
detection are to be noted in  1 97 1 -73 and 1 979-8 1 , which correspond to the changes of organization 
which have a lready been mentioned and have no epidemiological significance. The regression curve 
(y = - 1 ·44x + 29· 7) plotted on the basis of the annual i ncidence of new cases detected between 1 970 

Table l. Detection rate of leprosy in Guadeloupe from 1 970 to 1 984 

Newly detected Paucibaci l lary cases M ultibaci l lary cases 
new cases Total Total 

Years No .  ratet Ne· T BT No.  ratet B B  BL  LL No .  ratet 

1 970 85 24 I 1 9  44 0 64 1 8  I 0 20 2 1  6 
1 97 1  1 1 9 34 2 3 3  5 1  0 86 24· 5  I 0 32  33  9 ·5 
1 972 1 22 35  0 45 48 0 93 26 ·5 3 I 25  29  8 · 5  
1 973  1 04 29 4 28 41  0 73 2 1  0 I 30 3 1  8 
1 974 86 24 1 28 34 1 64 1 8  0 3 1 9  22 6 
1 975 67 1 9  4 1 9  27 0 50 1 4  0 4 1 3  1 7  5 
1 976 58 1 6  0 1 2  22 0 34 1 0  3 5 1 6  24 6 
1 977 45 1 2  2 1 5  1 1  3 3 1  7 · 5  1 

. 
1 1 2  1 4  4 ·5  

1 978 50 14 3 1 1  1 1  2 27 7 1 3 1 9  2 3  7 
1 979 64 1 8  5 24 1 7  0 46 1 2 · 5  0 I 1 7  1 8  5 · 5  
1 980 67 1 9  2 24 1 6  7 49 1 4  0 2 1 6  1 8  5 
1 98 1  60 1 7  3 28 1 8  3 52 14 · 5  0 2 6 8 2 · 5  
1 982 46 1 3  3 20 8 5 36 1 0· 5  0 5 5 1 0  2 · 5  
1 983  46 1 3  3 25 8 5 4 1  1 1 · 5 0 3 2 5 1 · 5 
1 984 39 1 1  3 20 4 4 3 1  9 0 0 8 8 2 

• Non-classified or nervous. 
t Per 1 00,000 inhabitants. 
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Figure I .  Evolution of the detection rate of leprosy (a l l  cases) in Guadeloupe from 1 970 to 1 984. 
y= - 1 ·44x +  29 · 7  (r = 0 ·8 1 ) . 

and 1 984 shows a regression of more than 60% (29 per 1 00,000 in 1 970, I I  per 1 00,000 in 1 984). As is  
shown in  Figure 2, the regression of paucibaci l lary forms (y = - 0·94) is  not significantly different 
from the regression of multi baci l lary forms (y =  - 0-45) .  At the beginning of the 1 970s the overal l  
incidence of leprosy was  two and  a half times greater in  chi ldren (below the  age of 1 5) than in adults 
(Table 2) .  I n  1 984, conversely, the incidence in  children was half that in  adults .  As is evident from 
Figure 3, the slope of the regression curve plotted from annual i ncidences is five times greater in  
chi ldren (y = - 3 ,22) than in  adults (y = - 0·67) .  

RELA PSE RA TE 

Between I January 1 970 and 3 1  December 1 984, 1 1 7 relapses were noted among mult ibaci l lary 
patients.  As is evident from Table 3 ,  the yearly number of relapses was 7·8 on average, varying in  the 
range, 3- 1 4, without any marked tendency either to increase or to decrease over the years . I f, as is 
also done in  Table 3 ,  the annual number of relapses is  related to the annual total of mult ibaci l lary 
patients t reated for more than 5 years with dapsone alone, which is on average 642, it is noted that 
the relapse rate is  on average 1 ·25% per year (varying in  the range 0 ' 5-2 ·2%) .  Actual ly the 1 1 7 
relapses correspond to 1 1 0 patients, 7 of whom had 2 successive relapses more than 5 years apart . I f  
the relapse rate is  related only to the 1 1 0 patients, the rate is  1 · 1  % per year.  The in terval between the 
init ial  detection of leprosy and detection of the relapse i s  given in  Table 4 which shows that relapses 
were observed as frequently after an interval of 5-9 years, 1 0- 1 4  years, and so on, right up to 30 
years or more and therefore seem randomly distributed . Ideal ly the risk of  relapse should have had 
to be calculated by a computation of person-years exposure to risk of relapse which was not 
possible. However our data are consistant with the hypothesis that the risk of relapse increases with 
time. The average of the intervals between the initial detection of leprosy and detect ion of the 
relapse in  the 1 1 0 patients is 19 years and is similar for men and women . 

Between 1 974 and 1 980, 1 50 patients were given R M P  i n  addition to their treatment with DDS. 
As regards 1 25 of them, RMP was prescribed for various reasons (reactions, at the patient's request, 
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Figure 2. Evol ut ion or the detection rate according to the type or leprosy in Guadeloupe rrom 1 970 to 1 984.  
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Figure 4. Evolution of the percentage of newly detected mult i  baci l lary cases/total of newly detected cases per 
year in  Guadeloupe from 1 970 to 1 984. 

. 

Table 2. Detection rate of leprosy according to the age in Guadeloupe from 1 970 to 1 984 

< 1 5  YEARS· � 15  YEA RS 

Total Paucibaci l lary M ul t ibaci l lary Total Paucibaci l lary 

Years No .  ratet No .  ratet No. ratet No .  ratet No .  ratet 

1 970 42 42 35  35  7 7 43 1 7  29 1 1 · 5  
1 97 1  49 49 35 35  14  14  70 28  49 1 9 · 5  
1 972 56 56 42 42 1 4  1 4  63 25 49 1 9 · 5  
1 973  56  56  45  45  1 1  I I  48 1 9  28 I I  
1 974 42 42 35 35 7 7 44 1 7 · 5  28 1 1  
1 975 23 23 20 20 3 3 44 1 7 · 5  30 1 2  
1 976 I I  I I  9 9 2 2 47 1 9  27 I I  
1 977 I I  I I  9 9 2 2 34 1 3 · 5  20 8 
1 978 1 9  1 9  1 4  1 4  5 5 3 1  1 2 · 5  1 0  4 
1 979 1 9  1 9  1 2  1 2  7 7 45 1 8  3 1  1 2 · 5  
1 980 23 23 2 1  2 1  2 2 44 1 7 · 5  28 I I  
1 9 8 1  2 3  2 3  2 1  2 1  2 2 37  1 5  28 I I  
1 982  7 7 6 6 I I 39 1 5 · 5  30 1 2  
1 983  \ 3  1 3  \ 3  1 3  0 0 33  1 3  28 I I  
1 984 6 6 6 6 0 0 33 \ 3  28 I I  

M ul t ibaci l lary 

No. ratet 

1 4  5 · 5  
2 1  8 · 5  
1 4  5 · 5  
20 8 
1 6  6 · 5  
14  5 · 5  
20 8 
1 4  5 · 5  
2 1  8 · 5  
1 4  5 · 5  
1 6  6 · 5  
9 4 
9 3 · 5  
5 2 
8 3 

• From 1 970 to 1 984 the population in Guadeloupe was 350,000 inhabitants :  1 00,000 in the age group 0- 1 4  
years and 250,000 i n  the age group 1 5  years o r  more. 

t Per 1 00,000 inhabitants .  
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Table 3. Relapse rate of mult i  baci l lary cases of 
leprosy treated for l i fe by DDS alone in Guade-
loupe from 1 970 to 1 984 

Years 

1 970 
1 97 1  
1 972 
1 973 
1 974 
1 975 
1 976 
1 977 
1 978 
1 979 
1 980 
1 98 1  
1 982 
1 983 
1 984 

Total 
Mean 

Relapses 
Mul t ibaci l lary pa tients 

treated for 5 years or more No.  

58 1 4 
6 1 8  6 
620 4 
628 3 
640 1 2  
630 5 
6 1 6  1 3  
630 1 4  
646 1 0  
644 7 
639 1 4  
643 8 
644 3 
587 7 
602 7 

9638 1 1 7 
642 7 - 8  

Table 4 .  I nterval between the 
detection and the relapse in the 
1 1 0 relapse cases of leprosy in 
Guadeloupe 

No. ofre lapses I nterval (year) 

22 
1 7  
2 1  
1 6  
1 8  
1 6  

5-9 
1 0- 1 4  
1 5- 1 9  
20-24 
25-29 
� 30 

% 

0·6 
1 ·0 
0·6 
0·5 
1 ·9 .  
0 ·8 
2 · 1 
2 ·2  
1 ·6 
1 · 1  
2 ·2  
1 · 7 
0 · 5  
1 · 2 
1 · 2 

1 · 2 
1 · 2 

Table 5. Dapsone sensitivity of Mycobacterium /eprae in Guade
loupe from 1 980 to 1 984 

Dapsone resistant 
Tests Dapsone 

Patients performed sensitive O·()()() 1 % .  0·00 1 % ·  0 ·0 1 % ·  

New cases 27 1 3  1 2  2 0 
Relapses 1 8  0 1 6 1 1  

• Drug concentration in  the mouse diet. 
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etc) .  These 1 25 patients were excluded from the study population of the 624 multi  baci l lary patients 
treated for 5 years or longer with dapsone alone. N one of them had relapsed by 1 984. As regards the 
other 25  patients, R M P  was prescribed on the occasion of a first relapse: 2 of these 25 patients 
suffered a second relapse, 6 years after the commencement of treatment in one case, 8 years after in 
the other. In  both cases, the secondary relapse was confirmed by clinical and pathological 
examination and by microscopy, but the inoculation of mice with the biopsy material was negative 
despite a high bacteriological and morphological index . Both patients were treated dai ly with 
10 mg/kg of rifampicin,  5 mg/kg of prothionamide and 1 00 mg/c1ofazimine. Both were uncom
pliant and were finally lost from the study. 

Since 1 980, biopsy has been a routine practice in patients suffering a relapse of multi baci l lary 
leprosy; the biopsy material is taken to inoculate mice and to study the sensitivity of M. leprae to 
R M P  and to DDS. I O The results of the sensi tivity tests currently available are set out in Table 5 in 
para llel with the results of 27 new multi  baci l lary cases detected since 1 980. These results 
demonstrate that the M. leprae strains isolated from relapse cases were 1 00% resistant to DDS and 
of high degree in 61 %. By contrast, the M. leprae strains isolated from new multi  baci l lary cases were 
48 % sensitive to DDS, 44% of low degree of resistance to DDS and 8 %  of intermediate degree of 
resistance. 

COMPARISON BETWEEN DETECTION RATE AND RELAPSE RATE  OF 

MUL TIBACILLAR Y LEPROSY 

The two sources of M. leprae infection in the population are new cases and relapses of mult i  baci l lary 
leprosy, which are the two active forms of the condi t ion. Table 6, which summarizes the annual 
number of new cases and relapses between 1 970 and 1 984, shows that relapses constituted 1 7 · 5 %  of 
the sources of infection between 1 970 and 1 974, 3 3 · 7 %  between 1 975 and 1 979 and 44 · 3 %  between 
1 980 and 1 984. M ultibaci l lary relapses now constitute practical ly half  the sources of infection in  
Guadeloupe; th is  i s  of major importance for leprosy contro l .  

Discussion 

The first point to emerge from the above data is the significant reduction of the leprosy detection 
rate in Guadeloupe between 1 970 and 1 984. For i t  to be considered that the reduction reflects an 
improvement in  the epidemiological situation it  i s  necessary to ensure that the available means of 
diagnosis and the access of patients to the health service have not become less .  There have been two 
changes in  the organization of leprosy control in  Guadeloupe, one in 1 97 1 ,  the other in 1 978 .  The 
object and the effect of these changes were to standardize and strengthen the activities of the leprosy 
control unit in  particular case-finding and treatment.  The significant reduction in detection rate 
observed between 1 970 and 1 984 is therefore more l ikely to reflect an improvement in the 
epidemiological situation, rather than a worsening of the means of detection. I t  may also be verified 
that 

·
the detection of new cases of leprosy has not been falsified by methodological devices; this may 

be done by selecting from among the methods recommended for the validation of detection ratesS 
the method of studying the proportion of new mult i  baci l lary cases detected to the total number of 
new cases detected. During the 1 5  years covered by the study this proportion remained relatively 
stable between 1 970 and 1 977, but rose sharply during the years 1 978 and 1 979 owing to the 
unification and strengthening of the leprosy control unit, to which reference has also already been 
made, after which it fel l  slowly for adults and more rapidly for children.  Given that the decline in  
mult i  baci llary leprosy in  children has  not been offset by a symmetrical increase of mul t i  baci l lary 
leprosy in adults, it may be considered that there has, i n  fact, been a decline of leprosy in  
Guadeloupe and that the  detection rate reflects the  i ncidence . 

The second important point to be noted arising from the analysis of the epidemiological data 
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Table 6. Proportion of new cases and relapses among 
the active multi bacil lary cases of leprosy in  Guade-
loupe from 1 970 to 1 984 

M ultibacillary active cases 

New cases: Relapses: 
Years Total No.  No.  

1 970 25 2 1  4 
1 97 1  39 33 6 
1 972 33  29 4 1 7 · 5 %  
1 973  34 3 1  3 
1 974 34 22 1 2  

1 975  22  1 7  5 
1 976 37 24 1 3  
1 977 28 1 4  1 4  33 · 7% 
1 978 33  23 1 0  
1 979 25 1 8  7 

1 980 32 1 8  1 4  
1 98 1  1 6  8 8 
1 982 1 3  1 0  3 44 · 3 %  
1 983 1 2  5 7 
1 984 1 5  8 7 

Total 398 ( 1 00%)  28 1 (7 1 0/0 )  1 1 7 29% 

concerning leprosy in Guadeloupe between 1 970 and 1 984 is the annual rate of relapses of 1 · 2% 
among mult ibaci l lary patients detected more than 5 years previously.  This  1 ·2% incidence is very 
similar to that reported in a study carried out in a leprosarium in Malaysia, although the latter study 
was concerned with relapses among multi baci l lary leprosy patients whose dapsone treatment had 
been discontinued.6 Although considerable variations may be noted from year to year, the relapse 
rate is quite constant throughout the 1 5-year observation period . It could be considered that the 
relapses are due to discontinuation of treatment, mainly treatment with DDS alone, by patients 
despite the continuous urgings of the staff of the leprosy treatment unit to ensure regularity in 
following the course of treatment .  Moreover, complete abandonment of treatment could be a 
possible explanation of the relapse. However, were the abandonment of treatment to be the cause of 
relapse, baci l l i  isolated from relapsing patients should be sensitive to DDS, but the opposite is noted 
when biopsies taken from the patients who relapse were systematical ly inoculated to the footpad of 
mice for drug sensitivity testing. Since biopsy material has only been systematical ly used for the 
inoculation of mice since 1 980 i t  cannot be proved that the same applied between 1 970 and 1 980. 
Nevertheless i t  i s  l ikely that the intermediate to high degree of DDS resistance noted continuously 
since 1 980 among patients who relapse was present in  a considerable proportion of the patients who 
relapsed between 1 970 and 1 980. Should that be so, a high proportion of the relapses noted between 
1 970 and 1 984 would be due to the acquisition of resistance to DDS in the course of treatment, 
possibly promoted by the irregular taking of DDS by the patients and not merely by the 
abandonment of treatment .  

The incidence of relapses, 1 ·2% per year, among mult ibaci l lary patients treated for more than 5 
years with DDS alone and the a lmost constant DDS resistance of M. leprae strains isolated from 
these patients are of great importance for leprosy control in Guadelope. M ult ibaci l lary patients 
who relapse are in  fact sources of infection, as are new multi bacil lary cases. Between ) 970 and ) 974 
relapses were only a modest proportion ( )  7 · 5  %) of the sources of infection whereas between 1 980 
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and 1 984 they were practically a half (44, 3%) .  Should the present trend continue, with new cases 
continuing to decline at the same rate, the main source of contamination, and possibly the only 
source is  l ikely to be mult ibaci l lary patients who relapse with DDS-resistant M. leprae. As relapses 
occur at a rate of 1 ·2% a year from the reservoir of multi  baci l lary patients treated with DDS alone 
for more than 5 years, which is some 600 patients, the prevention of relapses among this reservoir is 
a priority for leprosy control in Guadeloupe. The difficulty is to ensure that these patients, the 
majority of whom are feeling in good health,  accept additional treatment when they do not always 
understand why. 
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