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Dapsone is widely used in the treatment of leprosy and 
several chronic inflammatory dermatological conditions. 
Hypersensitivity reactions to dapsone are potentially fa-
tal adverse drug reactions with unknown prevalence and 
risk factors. We performed a systematic review covering 
all reported cases of hypersensitivity reactions, in order 
to systematically summarize the published evidence on 
prevalence, clinical course and fatality rate. Articles were 
identified through standardized search strategies. Inclu-
ded studies were reviewed for hypersensitivity characte-
ristics and odds ratios were calculated in univariate and 
multivariate regression models to assess the risk factors 
for fatal outcome. A total of 114 articles (17 epidemiolo-
gical studies, 97 case reports) totalling 336 patients with 
hypersensitivity reactions were included for analysis. 
From the epidemiological studies a total hypersensitivity 
reaction prevalence rate of 1.4% (95% confidence inter-
val 1.2–1.7%) was determined. Mucosal involvement, 
hepatitis, higher age and disease occurrence in non-aff-
luent countries were associated with higher risk of fatal 
outcome. Overall, the fatality rate was 9.9%. Key words: 
dapsone; adverse drug reaction (drug safety); drug hyper-
sensitivity; systematic review; death rate; epidemiological 
studies.
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The sulphone dapsone (4,4-diaminodiphenylsulphone) 
(1) has been used as an oral drug since 1949 (2). Ini-
tially, it was approved for leprosy, for which it is still 
frequently used.

In addition to its antimicrobial effects dapsone is a 
potent anti-inflammatory agent with high effectiveness 
in dermatitis herpetiformis and a wide variety of other 
inflammatory dermatological conditions (3, 4). Although 
dapsone is generally well tolerated and suitable for long-
term treatment, adverse drug reactions (ADR) may occur 
(5). Obligatory (dose-dependent) ADRs include haemo-
lytic anaemia and methaemoglobinaemia (6). Important, 
less well-known, potentially fatal ADRs with unknown 
pathomechanisms are hypersensitivity reactions (HR) 

to dapsone, such as the so-called dapsone syndrome 
(synonymous with sulphone syndrome) (11). 

First mentioned in 1951 (7) (after Lowe & Smith 
referred to dapsone syndrome as “glandular fever” in 
1949 (8)) it is generally described as a combination of 
at least two of the following four symptoms: (i) fever, 
(ii) lymph adenopathy, (iii) generalized rash, and (iv) he-
patitis occurring after dapsone intake (9). The complete 
syndrome consists of all four of these symptoms (10). Its 
occurrence rate is subject to controversial assumptions, 
with estimates ranging from 2% to 12% (12). Based on 
individual observations, the fatality rate is assumed to 
be approximately 13–15% (13–15). To date, systematic 
research concerning the most important clinical, epide-
miological, and prognostic features of HR to dapsone, is 
missing. We performed a systematic review covering all 
reported cases of HR in order to summarize the evidence 
on the frequency of HR occurrence as well as the clinical 
presentation, risk factors and fatality rate. 

METHODS

Literature search
A standardized literature search was conducted of all published 
epidemiological studies and case reports of HR to dapsone using 
the online databases Medline (via PubMed), CINAHL (via EBSCO 
Host) and ISI Web of Science, each from inception until October 
2009. Search terms were “[sulphone OR sulfone OR dapsone OR 
diaminodiphenylsulfone OR diaphenylsulfone] AND [syndrome 
OR hypersensitivity]”. A total of 444 potentially relevant articles 
were found. In addition, Scopus and Google, as well as the refe-
rence lists of all identified articles were searched manually by the 
first author (ML), identifying 19 and 29 additional relevant papers, 
respectively. No publication language restrictions were imposed. 
All journal articles or article abstracts of HR to dapsone, including 
severe forms, such as drug-induced hypersensitivity syndrome/
drug reaction with eosinophilia and systemic symptoms (DIHS/
DRESS) (16, 17), were included, and less severe forms (presence 
of at least two of the four symptoms fever, lymphadenopathy, 
generalized rash and hepatitis), which provided original data and 
were published between January 1951 and October 2009. A total 
of 492 articles was screened for eligibility, 114 of which were 
included in this systematic review (Fig. 1).

Data extraction
Data extraction comprised information about study design, patient 
characteristics, clinical and paraclinical characteristics of HR, as 
well as therapy and outcome (full recovery vs. death). A 10% ran-
dom sample of the included articles was randomly chosen and then 
abstracted independently by a second investigator (JS). Resulting 
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agreement between the two reviewers was 99.3%. Disagreements 
between the reviewers were resolved by discussion.

Data synthesis and statistical methods
The descriptive content of the publications was studied and mer-
ged, and the associations between variables analysed, with a focus 
on the patient’s outcome (recovery vs. death). For the analyses 
relating to countries, we defined two strata using the World Bank 
criteria regarding income. “High-income countries”, with a gross 
national per-capita income (GNI) of at least US $11,906 in 2008, 
were classified as affluent countries, and the remaining countries 
were referred to as non-affluent countries (18). Information on 
age of patients and latency between dapsone initiation and HR 
onset is presented by weighted means (weighted by number of 
patients) to consider information from epidemiological studies. 
For further evaluation patient’s age was transformed to two 
categories with the median as cut-off. Reported skin symptoms 
were classified in the following three groups: (i) exanthema and 
erythema, (ii) erythroderma, and (iii) rash (not specified). When 
dapsone 100 mg/day was given only once a week (for malaria 
prophylaxis), it was listed as 14.3 mg/day. 

To estimate the risk for fatal outcome odds ratios (OR) and 95% 
confidence intervals (95% CI) were calculated. A multivariate 
logistic regression model was used to analyse the relationship 
between sociodemographic factors (sex, age, affluence), disease 
characteristics (dapsone indication and administration terms, 
latency between dapsone initiation and HR onset, clinical mani-
festations), and characteristics related to the medical system (HR 
therapy) and the final outcome of the HR to dapsone (recovery vs. 
death). For this analysis only patients with a biunique parameter 
combination (n = 203) could be included. Interaction analyses 
were also performed on these parameters. Negative and missing 
information were always differentiated, leading to differing 
values for missing data in the single analyses. All analyses were 
carried out at the individual patient level using SPSS version 
17.0 for Windows (SPSS, Chicago, IL, USA).

RESULTS

Results of literature search
A total of 114 studies, comprising 336 patients with HR to 
dapsone, met the inclusion criteria and were analysed (Fig. 
1). Case reports held the majority of the studies (n = 97) 
(10, 24–120) and reported on 120 patients, whereas 17 
included articles were observational epidemiological 
studies (16 retrospective cohort studies, one prospective 
cohort study) (7, 9, 121–135) reporting on 216 patients.

Characteristics of the study and the patients

A total of 92 articles were published in English, 6 in 
Spanish (31, 52, 74, 88, 101, 105), 5 in French (41, 
57, 64, 67, 128), 4 in Portuguese (63, 81, 84, 97), 3 in 
Korean (70, 87, 103) and 2 in each of Japanese (48, 
83) and Chinese (109, 133).

A total of 118 (40.8% of 289) patients were female. 
Of the 265 reported patients with HR to dapsone, the 
weighted mean age was 35.2 years (age range 5–83 
years). In epidemiological studies information on the 
total dapsone user population regarding gender and age, 
however, was given only in exceptional cases. The ma-
jority of HR publications (63 of 114), and thus patients 
with HR, originated from Asian countries (72.6% of 
336). Ninety-three patients (27.7% of 336) came from 
affluent category countries.

Chronic inflammatory dermatoses, e.g. dermatitis her-
petiformis Duhring, acne and lupus erythematosus, total-
led 17.2% of the reported dapsone indications (n = 302). 
Furthermore, non-infectious entities comprised mainly 
vasculitides and arteritides (3.3% of 302). However, with 
71.9% (217 of 302) leprosy was the most prevalent indica-
tion for dapsone use. Malaria prophylaxis, Pneumocystis 
jiroveci pneumonia in HIV patients, and tuberculosis were 
present as other infectious conditions (7.6% of 302).

As multidrug therapy (MDT) is the recommended 
regimen for leprosy treatment (138) the percentage of 
co-medication in dapsone users was very high (68.5% 
of 302). MDT consists of dapsone and rifampicin for 
paucibacillary (PB) leprosy and additional clofazimine 
in multibacillary (MB) leprosy. Further co-medications 
were mostly antibiotics, glucocorticosteroids and pyri-
methamine. In most cases dapsone dosage was 100 mg/
day (81.7% of 263).

In epidemiological studies, there was no difference re-
garding indications, dapsone dosage and co-medication 
between total of dapsone users and patients developing 
HR (Table SI, available from: http://www.medicaljour-
nals.se/acta/content/?doi=10.2340/00015555-1268). 
Almost all cohort studies (87.5%) were carried out on 
leprosy patients (7, 9, 121–134). From the information 

Systematic electronic search  
(Medline, CINAHL, ISI Web of Science)  

(n  =  444)  

Free electronic search 
(Google, Scopus) (n = 19 articles) 

Hand search (n = 28 articles) 

100 duplicates excluded 
266 articles excluded because diagnostic 
criteria were not met 

78 full-text articles reviewed 

3 articles excluded because HS diagnostic 
criteria were not met 2 articles not accessible (19, 20) 

3 articles not accessible (21–23) 
2 duplicates excluded 
1 article excluded because HS diagnostic 
criteria were not met 

75 relevant studies 17 relevant studies 22 relevant studies 

114 studies included in systematic review
(n = 336 patients) 

Fig. 1. Identification of relevant studies for inclusion in the systematic review.
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on total numbers of dapsone users given in epidemiolo-
gical studies HR prevalences were determined, leading 
to a total prevalence rate of 1.4% (95% CI 1.2–1.7%; 
range 0.2–24.3%) (121, 123).

Characteristics of hypersensitivity reactions

Weighted mean of latency between dapsone initiation 
and occurrence of first hypersensitivity symptoms was 
28.0 days (range 6 h to 21 weeks; n = 166). Fever and 
skin symptoms were the most prevalent HR (96.6% of 
291 and 92.0% of 300). Of the 130 patients with infor-
mation on presence/absence of mucosal involvement 
44.6% were affected. Hepatitis and lymphadenopathy 
were reported in 81.9% of 298 and 73.7% of 270 pa-
tients, respectively. All 4 symptoms were presented 
by 61.6% of the 250 reported patients. Concomitant 
symptoms, such as nausea and vomiting, were reported 
in 165 patients. Eosinophilia was seen in 45.4% of 183 
patients and leucocytosis in 58.5% of 142 patients. 

Regarding therapy of HR, cessation of dapsone was 
carried out in all reported cases (n = 251). Forty-eight 
patients continued to take dapsone after HR onset (me-
dian time 7 days; P25 = 5 days; P75 = 10 days; n = 37). Sys-
temic glucocorticosteroid treatment was administered 
in 82.1% of patients (170 of 207), mostly in dosages of 
0.8–2.0 mg/kg body weight of (methyl-) prednisolone. 
Further reported procedures ranged from supportive 
care, such as topical treatment of the rash (n = 16) or 
systemic administration of antibiotics (n = 40) and anti-
histamines (n = 20), to intensive care. 

Recovery periods ranged from 6 days to several months 
(n = 72; weighted mean 26.7 days) (89, 101). With 33 
deceased hypersensitivity patients lethality was 9.9%. 
Patients deceased 5–60 days (mean 20.1 days; n = 14) 
after the onset of first hypersensitivity symptoms (63, 
123). Liver failure was the most frequent cause of death 
(n = 18) (9, 24, 26, 42, 49, 61, 121, 122, 127, 132–134). 
Other causes of death were sepsis/shock (n = 4) (30, 39), 
lung failure (n = 4) (106, 123, 134), multi-organ failure 
including liver failure (n = 1) (72), bone marrow failure 
(n = 2) (9, 62), and myocardial infarction (n = 1) (125). 
In 3 patients the cause of death was not specified (two of 
them discharged themselves and died at home) (123). 

Risk factors

Table I summarizes patient characteristics stratified by 
outcome of HR (recovery vs. death). 

In bivariate analyses mucosal involvement (OR 
10.96; 95% CI 1.31–91.99; p = 0.03; n = 135), hepatitis 
(OR 8.20; 95% CI 1.10–61.39; p = 0.04; n = 295) and 
affluence of countries (OR 6.72; 95% CI 1.57–28.66; 
p = 0.01; n = 334) were significant risk factors for fatal 
outcome of HR to dapsone (Table II). Delayed drug 
cessation showed a non-significant tendency to increase 
risk for fatal out come (OR 1.88; 95% CI 0.28–6.15; 

p = 0.30; n = 251). In summary statistics also, rash ap-
peared to be a significant risk factor (p = 0.04) (Table I). 
However, as all deceased patients had skin symptoms, 
regression could not be applied. 

Results of the multivariate analysis are summarized 
in Table II. The multivariate logistic regression model 
revealed a significant association between age (OR 
2.95; 95% CI 1.07–8.11; p = 0.04; n = 164) and leprosy 
as dapsone indication (OR 5.14; 95% CI 1.09–24.27; 
p = 0.04; n = 162) (Table II). 

Interaction analyses did not show any evidence for 
effect modification by age, sex or affluence.

DISCUSSION

Statement of main findings

Based on the published epidemiological studies, the pre-
valence of HR to dapsone is 1.4% (95% CI 1.2–1.7%). 
Overall, the case-fatality rate is 9.9%. Mucosal involve-
ment, rash, hepatitis, higher age, leprosy as indication 
for dapsone use, and disease occurrence in non-affluent 
countries were associated with a higher risk of fatal out-
come. However, the association between higher age and 
fatal outcome of HR to dapsone did not reach statistical 
significance in all analyses. Frequency of HR onset may 
be influenced by the general and immunological status 
of leprosy patients (132). It is worth noting that the asso-
ciation with leprosy treatment may largely be accounted 
for by higher incidence rates of leprosy in non-affluent 
countries. Mucosal involvement could be shown to be 
a potent risk factor for fatal outcome of HR to dapsone. 
Rash was also associated with a higher risk of fatal 
outcome in the published reports. However, diagnostic 
criteria for rash were not declared, although rash may 
refer to an acute reddening rather than exanthema. It is 
possible that more acute clinical courses may account 
for a higher risk of fatal outcome. Further research is 
necessary to clarify this important issue. 

Severity of skin symptoms and severity of internal 
organ involvement may not correlate (108). Besides the 
liver, other internal organ involvement, such as renal 
(100), cardiac (120), pulmonary (108) or pancreatic 
(77), were present as additional complications. Our 
systematic review suggests the need to discontinue 
dapsone treatment immediately in case of suspected 
dapsone hypersensitivity, as delayed drug cessation 
appears to double the risk for fatal out-come. Latency 
of HR onset ranged from 6 h (126) to 21 weeks (57), 
but in general it ranged from 3 to 5 weeks.

As multi-drug therapy is used in leprosy, interactions 
between the different anti-leprosy drugs may influence 
the likelihood of HR occurrence (136). Rifampicin is 
known to induce dapsone metabolism (137). In our ana-
lyses co-medications and dapsone dosage do not seem 
to affect the occurrence or outcome of HR to dapsone. 
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Regarding the metabolism of dapsone, two main path-
ways are known: acetylation and hydroxylation, with 
dapsone hydroxylamine being thought to be responsible 
for side-effects (138). The exact underlying pathome-
chanisms, however, are unclear (11, 127). 

Although no double-blind studies on efficacy of oral 
glucocorticosteroids exist, anecdotal positive experience 
led to common use of oral glucocorticosteroids in the 
treatment of HR to dapsone (108, 132). Systemic gluco-
corticosteroids were administered in 82.1% of reported 
cases (n = 207). However, glucocorticosteroids are recom-
mended only in patients with internal organ involvement 
(139). Our review suggests that systemic steroids should 
also be considered in cases of HR with mucosal involve-
ment in the absence of organ involvement, but still more 
clinical evidence is needed to strengthen this suggestion. 

If used, glucocorticosteroids should be tapered gradually 
over one month, as dapsone persists up to 35 days in 
organs due to protein binding (73).

Of the 33 deceased patients, liver failure was the most 
frequent cause of death (n = 18) and one patient died of 
multi-organ failure including liver failure. Other reasons 
for death were mostly described as further adverse drug 
reactions to dapsone in the context of HR (sepsis/shock, 
lung failure, bone marrow failure (n = 10)). 

Strengths and limitations of the review

This study meets the standards for systematic reviews 
and is based on the highest available num ber of patients 
showing HR due to dapsone. Multiple search strategies 
accounted for minimizing language and publication bias. 

Table I. Sample characteristics stratified by outcome (recovery vs. death)

Characteristic

Total (n = 334) Recovery Death

p-valuen % NR n % n % 

Female sex 110 39.7 57 104 41.3 6 24.0 0.09
Age, years, median (P25;P75) 27 (20;45)  169 26 (19;45)  35 (24;53)  0.09
Continent  0    0.005 
Asia 242 72.5  217 72.1 25 75.8
Europe 42 12.3  42 14.0 0 0  
North America 12 3.6  11 3.7 1 3.0  
South America 12 3.6  11 3.7 1 3.0  
Australia, Oceania 13 3.9  8 2.7 5 15.2  
Africa 13 3.9  12 4.0 1 3.0  

Affluent-country treatmenta 93 27.8 0 91 30.2 2 6.1 0.003
Type of indication   36     0.17 
Chronic inflammatory diseases 51 17.1  49 18.4 2 6.3  
Leprosy 214 71.8  186 69.9 30 87.5  
Other infectious entities 23 7.7  21 7.9 2 6.3
Other non-infectious entities 10 3.4  10 3.4 0 0  

Dapsone dose  73    0.18 
< 100 mg/day 23 7.9  22 9.3 1 4.2
100 mg/day 213 81.6  191 80.6 22 91.7  
> 100 mg/day 25 9.5  24 10.1 1 4.2  

Co-medication 203 68.1 36 183 67.8 20 71.4 0.69
Latency  171    0.14
≤ 20 days 40 24.5  39 26.7 1 5.9
21 ≤ 28 days 57 35.0  49 33.6 8 47.1  
29 ≤ 35 days 34 20.9  31 21.2 3 17.6  
≥ 36 days 32 19.6  27 18.5 5 29.4  

Complete HRb 149 61.1 90 137 59.8 12 80 0.12
Fever 277 96.9 48 250 96.9 27 96.4 0.89
Lymphadenopathy 196 73.7 68 181 73.0 15 83.3 0.34
Hepatitis 239 81.0 39 208 79.4 31 96.9 0.015
Skin symptoms 274 91.9 36 245 90.9 33 100 0.07
Exanthema/erythema 155 57.4 141 58.5 14 48.3 0.22
Erythroderma 36 13.3 35 14.5 1 3.4 > 0.99
Rash 79 29.3  65 27.0 14 48.3 0.04 

Mucosal involvement 53 42.1 208 46 39.0 7 87.5 0.01
Concomitant symptoms 149 89.2 167 136 88.3 13 100 0.37
Leukocytosis 77 56.6 198 72 56.3 5 62.5 > 0.99
Anaemia 102 55.7 153 96 54.9 6 75.0 0.31
Eosinophilia 78 43.8 156 74 43.3 4 57.1 0.70
Dapsone cessation  83    0.56 
Immediately after HR onset 85 33.9 79 34.8 6 25.0
Delayed to HR onset 48 19.1 42 18.5 6 25.0  
Time point unspecified 118 47.0 106 46.7 12 50.0  

Systemic glucocorticosteroid therapy 167 82.3 131 155 82.0 12 85.7 > 0.99
aBased on gross national income per capita. bPresence of all 4 cardinal symptoms. NR: not reported; HR: hypersensitivity reactions.
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We used multiple adjusted logistic regression models to 
as sess risk factors for fatal outcome of HR to dapsone.

One limitation of this review concerns the reporting 
quality and completeness of the included papers. In case 
reports, the information aimed to collect for this review 
was not reported completely in all publications. There-
fore it is not possible to determine the incidence of HR 
due to dapsone based on currently available data, and 
thus we assessed prevalence instead. In epidemiological 
studies individual patient data were not provided, so a 
comparison between all dapsone users and HR patients 
could not be con ducted.

Implications for future research

Genetic risk factors and gene-environment-interaction 
concerning the occurrence and out come of HR to dap-
sone have not yet been investigated and are subject to 
future research. 

Regarding prognostic factors, patient’s age and 
clinical manifestations, such as mucosal involvement 
and hepatitis, are now identified, and in further studies 
with more appropriate data perhaps further prognostic 
factors, for example, dapsone intake duration, co-
medication or ethnicity, could be specified.

Meaning of the study 

Dapsone is effective in the treatment of leprosy, other 
infectious diseases, and a broad set of non-infectious 
dermatological conditions, e.g. dermatitis herpetiformis 
(6). Dapsone is frequently used worldwide and its use 
has been predicted to increase further, especi ally in non-
leprosy conditions (135). Our review is highly relevant 
for clinical practice, as it indicates that HR to dapsone 
are not rare but occur in more than 1% of all cases. They 
are associated with a fatality rate of approximately 
10% and, as there is no reliable test to predict the risk 
of dapsone hypersensitivity, the possibility of HR and 
its appearance should be explained to every patient 

receiving dapsone. In particular, in the first 3-month 
period of therapy, clinical and laboratory controls are 
very important, as more than 99% of HR cases after 
dapsone intake developed within this period.

Clinicians should be aware of HR to dapsone, as early 
recognition of HR, and prompt withdrawal and symp-
tomatic treatment/minimal use of other drugs (132) are 
recommended to improve outcome. 
Conflicts of interest. G.W. served as a paid lecturer for dapsone 
manufacturer Riemser in Germany.
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[Hyperacute liver failure in Dapsone syndrome]. Rev Sanid 
Milit 2005; 59: 333–337 (in Spanish).
Higuchi M, Agatsuma T, Iizima M, Yamazaki Y, Saita T, 102. 
Ichikawa T, et al. A case of drug-induced hypersensitivity 
syndrome with multiple organ involvement treated with 
plasma exchange. Ther Apher Dial 2005; 9: 412–416.
Kim JW, Kim JS. Two cases of dapsone syndrome. Korean 103. 
J Dermatol 2005; 43: 655–659.
Ranjha KM, Aslam S, Ul Haq M. DDS-syndrome: a rare side 104. 
effect of dapsone in leprosy patients. J Pak Assoc Dermatol 
2005; 15: 209–211.
Salazar JJ, León-Quintero GI, Cerda F, Arenas R. Drug-105. 
induced hypersensitivity syndrome due to dapsone. A case 
report. Dermatol Cosmet Med Quir 2005; 3: 217–220.
Abidi MH, Kozlowski JR, Ibrahim RB, Peres E. The sulfone 106. 
syndrome secondary to dapsone prophylaxis in a patient un-
dergoing unrelated hematopoietic stem cell transplantation. 
Hematol Oncol 2006; 24: 164–165.
Dhanya NB, Shanmuga SV, Rai R, Surendran P, Kumar 107. 
PN, Matthai J, et al. Dapsone syndrome with leukemoid 
reaction. Indian J Lepr 2006; 78: 359–363.
Kosseifi SG, Guha B, Nassour DN, Chi DS, Krishnaswamy 108. 
G. The dapsone hypersensitivity syndrome revisited: a 
potentially fatal multisystem disorder with prominent 

Acta Derm Venereol 92



199-iiiDapsone hypersensitivity reactions: a systematic review

hepatopulmonary manifestations. J Occup Med Toxicol 
2006; 1: 9.
Peng DD, Fang JL, Wang H, Wei L. Dapsone syndrome: a 109. 
case report. Chin J Hepatol 2006; 14: 766.
Sener O, Doganci L, Safali M, Besirbellioglu B, Bulucu 110. 
F, Pahsa A. Severe dapsone hypersensitivity syndrome. J 
Invest Allergol Clin Immunol 2006; 16: 268–270.
Teo RYL, Tay YK, Tan CH, Ng V, Oh DCT. Presumed 111. 
dapsone-induced drug hypersensitivity syndrome causing 
reversible hypersensitivity myocarditis and thyrotoxicosis. 
Ann Acad Med Singapore 2006; 35: 833–836.
Won YJ, Kim OL, Yu ST, Yoon YW, Choi DY. A case of 112. 
dapsone syndrome. Korean J Pediatr 2007; 50: 493–496.
zhou JG, Cai SQ, zheng M. Dapsone-induced infectious 113. 
mononucleosis-like syndrome in a patient with pemphigus 
vulgaris. Chin Med J 2007; 120: 1111–1113.
Butt MI, Gilbert-Lewis K, El-Younis C, Bergasa NV. 114. 
Submassive hepatic necrosis in a patient with AIDS. Pract 
Gastroenterol 2008; 32: 54–62.
Knowles SR, Drucker AM, Shear NH. Chronic autoim-115. 
mune diatheses associated with the drug hypersensitivity 
syndrome. Eur J Dermatol 2008; 18: 239.
Patel RM, Marfatia YS. Clinical study of cutaneous drug 116. 
eruptions in 200 patients. Indian J Dermatol Venereol Leprol 
2008; 74: 430.
Satta R, Bolognini S, Montesu MA, Cotton F. Amicrobial 117. 
pustular dermatosis of the folds and dapsone syndrome on 
treatment: a case report. JEADV 2008; 22: 501–502.
Chun JS, Yun SJ, Kim SJ, Lee SC, Won YH, Lee JB. Dap-118. 
sone hypersensitivity syndrome with circulating 190-kDa 
and 230-kDa autoantibodies. Clin Exp Dermatol 2009; 34: 
e798–801.
Figtree MC, Miyakis S, Tanaka K, Martin L, Konecny P, 119. 
Krilis S. Dapsone hypersensitivity syndrome causing dis-
seminated intravascular coagulation. BMJ Case Reports 
2009; 2009: doi:10.1136/bcr.11.2008.1257.
zhu KJ, He FT, Jin N, Lou JX, Cheng H. Complete atrio-120. 
ventricular block associated with dapsone therapy: a rare 
complication of dapsone-induced hypersensitivity syn-
drome. J Clin Pharm Ther 2009; 34: 489–492. 
Molesworth BD, Narayanaswami PS. Toxic effects of dia-121. 
minodiphenylsulphone. Lancet 1952; 259: 562–563. 
Gokhale NR, Sule RR, Gharpure MB. Dapsone syndrome. 122. 
Indian J Dermatol Venereol Leprol 1992; 58: 376–378. 
Reeve PA, Ala J, Hall JJ. Dapsone syndrome in Vanuatu: 123. 
a high incidence during multidrug treatment (MDT) of 
leprosy. J Trop Med Hyg 1992; 95: 266–270. 
Lim JT, Tan T. Efficacy and safety of multidrug therapy in 124. 

paucibacillary leprosy in Singapore. Lepr Rev 1993; 64: 
136–142. 
Rege VL, Shukla P, Mascarenhas MF. Dapsone syndrome 125. 
in Goa. Indian J Lepr 1994; 66: 59–64. 
Kumar RH, Kumar MV, Thappa DM. Dapsone syndrome 126. 
– a five year retrospective analysis. Indian J Lepr 1998; 
70: 271–276. 
Pavithran K, Bindu V. Dapsone syndrome: hepatitis-B in-127. 
fection a risk factor for its development? Int J Lepr Other 
Mycobact Dis 1999; 67: 171–172. 
Benedetti Bardet C, Guy C, Boudignat O, Regnier zA, 128. 
Ollagnier M. Adverse effects of disulone: results of the 
France pharmacovigilance inquiry. Regional Centers of 
Pharmacovigilance. Therapie 2001; 56: 295–299. 
Narasimha Rao P, Lakshmi TSS. Increase in the incidence 129. 
of dapsone hypersensitivity syndrome: an appraisal. Lepr 
Rev 2001; 72: 57–62. 
Prasad PV. A study of dapsone syndrome at a rural teaching 130. 
hospital in South India. Indian J Dermatol Venereol Leprol 
2001; 67: 69–71. 
Dave S, Thappa DM. Dapsone syndrome: revisited. Indian 131. 
J Dermatol 2003; 48: 30–32. 
Agrawal S, Agarwalla A. Dapsone hypersensitivity syn-132. 
drome: a clinico-epidemiological review. J Dermatol 2005; 
32: 883–889. 
Xu QF, Huang HQ, zhu GX, Lai W, Lu C, Gu YS. Clinical 133. 
analysis of 8 cases of dapsone syndrome. J Clin Dermatol 
2006; 35: 560–562. 
Pandey B, Shrestha K, Lewis J, Hawksworth RA, Walker 134. 
SL. Mortality due to dapsone hypersensitivity syndrome 
complicating multi-drug therapy for leprosy in Nepal. Trop 
Doct 2007; 37: 162–163. 
Sheen Y, Chu C, Wang S, Tsai T. Dapsone hypersensitivity 135. 
syndrome in non-leprosy patients: a retrospective study of its 
incidence in a tertiary referral center in Taiwan. J Dermatol 
Treat 2009; 20: 1–4. 
WHO. Leprosy elimination. Available from: http://www.136. 
who.int/lep/mdt [cited 2010 Jun 15].
zilly W, Breimer DD, Richter E. Pharmacokinetic interac-137. 
tions with rifampicin. Clin Pharmacokinet 1977; 2: 61–70. 
Uetrecht J, zahid N, Shear NH, Biggar WD. Metabolism 138. 
of dapsone to a hydroxylamine by human neutrophils 
and mononuclear cells. J Pharmacol Exp Ther 1988; 245: 
274–279.
Jeung YJ, Lee JY, Oh MJ, Choi DC, Lee BJ. Comparison of 139. 
the causes and clinical features of drug rash with eosinophi-
lia and systemic symptoms and stevens-johnson syndrome. 
Allergy Asthma Immunol Res 2010; 2: 123–126.

Acta Derm Venereol 92


