
investigAtion

Drug reaction with eosinophilia and systemic symptoms (DRESS) and its 
relation with autoimmunity in a reference center in Mexico*

Juan	Manuel	Ruiz	Matta1	 Silvia	Méndez	Flores1

Judith	Domínguez	Cherit1

DOI: http://dx.doi.org/10.1590/abd1806-4841.20175190

Abstract: Background:	Drug	reaction	with	eosinophilia	and	systemic	symptoms	is	a	severe	adverse	drug	reaction,	with	a	re-
ported mortality of 10%. Long-term outcomes involve organic failure and autoimmune diseases in some populations. 
oBjective: To evaluate the clinical prognosis of patients with drug reaction with eosinophilia and systemic symptoms. 
Methods:	We	conducted	a	retrospective	review	at	a	referral	hospital	in	Mexico	City	in	a	period	of	22	years	(1992-2013),	looking	
up	for	records	with	diagnosis	of	DRESS	according	to	RegiSCAR	criteria.	Clinical	characteristics,	organ	failures,	culprit	drugs,	
treatment,	and	short	and	long-term	sequelae	were	analyzed.	
results:	We	found	11	patients	with	diagnosis	of	drug	reaction	with	eosinophilia	and	systemic	symptoms	syndrome,	7	female	
and	4	male,	with	a	median	age	of	22	years-old;	9	had	maculopapular	rash	and	2	were	erythrodermic.	Affected	organs	were	liv-
er	(8/11),	kidney	(6/11)	and	hematologic	disorders	(8/11).	The	most	common	culprit	drugs	were	antiepileptic	(63%).	Systemic	
corticosteroids	were	given	to	8	patients,	being	pyelonephritis	(1/8)	and	pneumonia	(2/8)	the	adverse	events	of	this	therapy.	
Long-term	sequelae	were	1	patient	with	renal	failure,	1	patient	with	chronic	anemia;	and	2	patients	developed	autoimmune	
diseases (one autoimmune thyroid disease and another one with autoimmune thyroid disease and autoimmune hemolytic 
anemia).	Study	limitations:	The	retrospective	nature	of	the	study	and	the	limited	number	of	patients	with	drug	reaction	with	
eosinophilia and systemic symptoms. 
conclusions: Drug reaction with eosinophilia and systemic symptoms syndrome has been linked to the development of chron-
ic organ failure. We found two young patients who developed autoimmune diseases in the short term. Patients with drug 
reaction with eosinophilia and systemic symptoms should have a long-term monitoring for signs or symptoms suggestive of 
an autoimmune disease.
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INTRODUCTION
Drug reaction with eosinophilia and systemic symptoms 

(DRESS)	is	an	idiosyncratic	hypersensibility	response,	characterized	
in	most	of	the	cases	by	skin	rashes	(maculopapular	rash),	beginning	
usually 2-6 weeks after taking the culprit drug.1-6 Clinical	findings	
include the presence of eosinophilia or atypical lymphocytes in 
peripheral	blood,	lymphadenopathy,	fever,	or	any	organ	failure.1,4,7	

According	to	reported	series,	 the	most	affected	organs	 in	order	of	
frequency	are	skin,	liver,	kidney,	lungs	and	heart.1,3,7-9

The pathogenesis of DRESS syndrome is not fully under-
stood,	however	 the	 reactivation	of	human	herpes	virus	6	 (HHV-6),	
HHV-7,	cytomegalovirus,	and	Epstein-Barr	virus	has	been	shown	to	
play a role in the pathogenesis of DRESS.1,4,10-13 During this viral re-
activation,	CD8+	T-cells	have	a	significant	cell	expansion,	producing	
large	amounts	of	IL-2	,	TNF-alpha	and	IFN-gamma,	causing	the	char-
acteristic signs and symptoms of DRESS.4,8,10,11	These reactive lympho-
cytes	are	 found	 infiltrating	skin,	 liver	and	 lungs.	A	very	 important	
fact	is	the	ability	of	HHV-6	to	infect	T	lymphocytes	and	produce	an	

immune	deregulation	altering	its	function	during	DRESS,	moreover,	
there is a possibility that this effect is maintained thereafter in all 
populations	of	affected	lymphocytes,	including	CD4+	T-cells,	CD8+	
T-cells and regulatory T-cells.3,8,10	Regulatory T-cells play a known role 
in antigens induction and in the suppression of immune response to 
self	antigens.	In	DRESS,	during	the	early	phase,	these	cells	modulate	
the	acute	inflammatory	response,	while	in	late	stages	it	is	hypothe-
sized	that	the	decrease	in	the	number	and	function	of	these	cells	fa-
vors the development of autoimmune diseases.3,14,15

DRESS	mortality	rate	 is	of	10%,	and	in	most	of	 the	series,	
this mortality is conditioned by the degree of systemic involvement 
(hepatitis,	nephritis,	myocarditis,	and	pneumonitis)	and	complica-
tions secondary to glucocorticoid treatment.	 16,17	 	 Furthermore,	 as	
previously	mentioned,	long	term	development	of	autoimmune	dis-
eases	have	been	reported,	mainly	autoimmune	thyroid	disease	and	
autoantibody production. There are two reports where Ushigome et 
al.6 and Chen et al.18 found 9% and 5% of patients respectively that 
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developed	autoimmune	diseases,	and	44.4%	produced	autoantibod-
ies	 even	without	 clinical	 significance,	 especially	patients	who	did	
not received systemic glucocorticoids. 18

In	this	report,	we	evaluate	the	clinical	features	and	progno-
sis of patients who developed DRESS syndrome.

METHODS
We	conducted	a	 retrospective	 chart	 review,	 looking	 for	 ex-

pedients with diagnostic report of “DRESS syndrome (drug reaction 
with	 eosinophilia	 and	 systemic	 symptoms)”,	 “skin	 drug	 reaction”,	
and	“systemic	allergic	drug	reaction”,	from	January	1992	to	Decem-
ber	2013,	at	a	referral	hospital.	The	diagnostic	criteria	proposed	by	In-
ternational	Registry	of	Severe	Cutaneous	Adverse	Reactions	(RegiS-
CAR)	score	7 were used to identify cases with a diagnosis of DRESS 
syndrome. We reviewed the data from those that met the DRESS 
criteria,	also	analyzing	demographics,	clinical	characteristics,	organ	
failures,	culprit	drugs,	treatment,	and	short	and	long-term	sequelae.

RESULTS
We found 251 medical records of patients that had been ad-

mitted into our hospital with a diagnosis of adverse drug reaction 
from	 January	1992	 to	December	2013.	Using	 the	RegiSCAR	score,	
11	cases	were	classified	as	either	definite	or	probable	DRESS	syn-
drome.	Of	 these	patients,	4	were	men	and	7	were	women,	with	a	
male:female	ratio	of	1:1.75,	and	ages	ranging	 from	16	 to	49	years,	
with a median of 22 years (Table 1). 

The predominant dermatosis was a disseminated erythem-
atous	morbilliform	rash,	which	was	present	in	9	of	11	patients.	The	
remaining two patients presented erythroderma. Neither patient 
had mucosal involvement. The median length of the dermatosis 
was 37 days with a range between 20 to 75 days. Fever was pres-
ent	in	9	patients,	ruling	out	infectious	or	other	causes	in	all	cases.	
Lymphadenopathy was clinically found in 5 of 11 patients. Organ 
involvement	was	hepatic	and	renal;	8	cases	had	liver	failure,	and	6	
cases presented renal failure.

In	relation	to	alterations	in	blood	count,	8	had	eosinophil-
ia (>0.7 x 109 L-1	total	eosinophils),	and	2	patients	had	lymphocytic	
morphological changes in addition to peripheral blood eosinophilia.

Anticonvulsant	drugs	were	associated	with	more	frequency,	
predominantly	carbamazepine	(5	patients),	followed	by	phenytoin,	
valproate	magnesium,	vancomycin,	penicillin	and	allopurinol.	The	
latency period since the start of drug and the beginning of dermato-
sis	was	a	mean	of	37	days	(range	7-239	days).

In	our	series,	8	patients	were	treated	with	systemic	steroids	
at	a	dose	of	0.5	to	1	mg/kg.	With	regard	to	complications,	3	patients	
had infections in the short term (2 had pneumonias and 1 had py-
elonephritis),	all	of	them	in	the	group	of	patients	who	received	sys-
temic steroids; one of these patients had complications with severe 
sepsis	and	subsequent	death.

As	for	complications	following	resolution	of	DRESS,	2	pa-
tients developed autoimmune diseases; 1 patient developed auto-
immune	hemolytic	anemia	and	autoimmune	hypothyroidism,	and	
another	developed	autoimmune	hypothyroidism,	both	belonging	to	
the	group	of	patients	not	receiving	steroid	treatment	(Table	2).

One was a 29 years-old man who was taking allopurinol 

during	 45	 days	 for	 hyperuricemia,	 presented	with	 erythrodermia	
and	who	fulfilled	the	criteria	for	definitive	DRESS,	because	of	that	
he	had	to	be	hospitalized	and	started	intravenous	chlorpheniramine.	
During his stay in the hospital he developed autoimmune hemolytic 
anemia	at	day	58	(Hb	6	g/dL,	Coombs	+	IgG	and	C3,	HDL	453	U/L,	
haptoglobin	 <	 5.8	 mg/dL,	 indirect	 bilirubin	 2.6mg/dL),	 treated	
with	prednisone	and	azathioprine.	Seventy	days	after	the	diagnosis	
of DRESS in a routine laboratory workup he was found to have au-
toimmune	hypothyroidism	(high	TSH	27.8	mIU/L,	normal	T4	12.8	
µg/dL,	low	T3	0.51	ng/dL,	high	anti-TPO	64	IU/mL),	treated	with	
levothyroxine with good control. 

The second patient was a 16 years-old woman who was 
taking	carbamazepine	for	239	days	due	to	generalized	tonic-clonic	
seizures.	She	presented	with	a	morbiliform	rash	and	definitive	di-
agnosis of DRESS. She received intravenous chlorpheniramine and 
acetaminophen.	Eight	months	later,	during	her	follow	up,	she	was	
found	to	have	tremor,	tachycardia	and	menstrual	irregularities,	with	
thyroid	functions	tests	showing	slightly	elevated	TSH	8.5	mIU/L,	
high	T4	122	µg/dL,	upper	limit	T3	2.1	ng/dL,	thyroglobulin	5	µg/L	
and high anti-TPO 80 IU/mL.

DISCUSSION
DRESS syndrome is considered a serious skin reaction 

along with Stevens-Johnson syndrome and toxic epidermal necroly-

Table 1: Patients characteristics

Age	(years),	median	(range)	 22	(16-49)

Sex,	n	 11
     Female  7
     Male 4  
	Skin	manifestation,	n
     Maculopapular  9
     Erythroderma 2
     Mucosal affected 0 
	Latency	period,	days,	median		(range)	 17	(7-239)
Duration	of	dermatosis,	days,	median	(range)	 37	(20-75)
Signs,	n
     Fever 9
     Lymphadenopathy 5 
 Laboratory exams
					Lymphocytosis,	cells	x	109	L-1,	median	(range)		 13	(2.4-22.9)
					Eosinophils,	cells	x	109	L-1,	median	(range)	 2.5	(0-6.3)
					Atypical	lymphocytes,	n		 1	
	Affected	organs
					Kidney,	n		 6
					Liver,	n	 8
					Liver	and	kidney,	n		 4	
	Culprit	drug,	n	 11
					Carbamazepine	 5
     Phenytoin 2
					Vancomycin	 1
					Allopurinol	 1
     Penicillin  1
					Valproate	 1	
 Treatment 
					Systemic	steroids,	n		 8
					Dose,	mg/day,	median	(range)	 50	(10-469)
					Adverse	events,	n		 3*

*	Secondary	to	immunosuppression	treatment,	one	patient	developed	pyelonephritis	
and two patients had pneumonia.
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sis with a mortality rate of 10%.2,8,19 We present a series of 11 patients 
with DRESS in the course of 22 years. Some of these diagnoses had to 
be	made	retrospectively,	since	DRESS	syndrome	was	coined	in	1996	
by	Bocquet	et al.,	in	an	attempt	to	unify	multiple	reactions	to	drugs	
that seemed to have a common pathophysiological mechanism. 20

The	 RegiSCAR	 criteria	 are	 a	 specific	 diagnostic	 tool	 for	
DRESS	syndrome,	which	is	based	on	seven	clinical	and	laboratory	
parameters	(fever,	sudden	onset	of	dermatosis,	lymphadenopathy,	
other	 organs	 involvement,	 and	 abnormalities	 in	 blood-smear).7,8,10 
Among	our	patients,	6	were	probable	cases	of	this	syndrome,	and	5	
of	them	had	definite	diagnosis	according	to	this	scale.

Drugs	most	 frequently	 associated	with	 DRESS	 syndrome	
are	allopurinol,	carbamazepine,	phenytoin,	dapsone,	penicillin	and	
nonsteroidal	anti-inflammatory	drugs.2-5,7,9,21 In some reports it has 
been observed that patients who presented DRESS caused by allo-
purinol	and	minocycline	have	a	worse	prognosis.	In	our	study,	there	
was	a	case	caused	by	carbamazepine	that	had	severe	eosinophilia	
(42%,	6384	 total	 eosinophils)	 and	significant	 increase	 in	 transami-
nases	(ALT	1021	IU	/	L,	AST	1911	IU	/	L),	and	also	presented	the	
longest	latency	period	(239	days	after	starting	taking	the	drug).

The short and long-term outcomes reported in different cas-
es series appear to be age related. Those associated with renal failure 
requiring	hemodialysis	often	present	in	older	patients.2,6,7	In	fact,	in	
our	series,	we	had	a	patient	who	required	hemodialysis,	which	was	
49 years at diagnosis and was the oldest patient in this study.

On	the	contrary,	the	development	of	DRESS	in	younger	pa-
tients seems to predict the onset of an autoimmune disease. It has 
been reported the development of autoimmune diseases months to 
years after DRESS syndrome. Reported autoimmune diseases are 
autoimmune	thyroiditis,	sclerodermiform	lesions,	diabetes	mellitus	
type	1	 (DM1),	 systemic	 lupus	erythematous	and	autoimmune	he-
molytic anemia.5,6,21-25 One of our patients developed autoimmune 
hypothyroidism and another one was diagnosed with autoimmune 
hemolytic anemia and autoimmune hypothyroidism at 58 and 70 
days	after	the	diagnosis	of	DRESS,	respectively.

In	our	reported	population,	a	patient	already	had	the	diag-
nosis	of	Graves’	disease;	one	patient	had	systemic	lupus	erythem-
atous and another had positive anti nuclear antibodies before the 
development	of	DRESS.	Actually,	it	is	known	that	about	half	of	pa-
tients can have autoantibodies before or at the beginning of DRESS.6 
This leads us to believe that patients with this type of drug reaction 
have an underlying immune dysfunction that makes them prone to 
the development of autoimmune or allergic diseases. The patients 
were	 female,	 who	 presented	 a	morbiliform	 rash	 12-21	 days	 after	
having	taken	the	drug,	with	no	significant	similarities	in	the	labora-
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tory	studies	during	the	drug	reaction	(one	with	hepatic	impairment,	
one	with	atypical	lymphocytes	and	marked	eosinophilia).	The	cul-
prit	drugs	among	these	patients	were	carbamazepine	and	vancomy-
cine.	During	the	follow	up,	none	of	them	was	diagnosed	with	an-
other	autoimmune	disease,	and	this	could	show	that	predisposition	
to autoimmunity plays a role among the autoimmune dyscrasias.

There	are	not	recognized	factors	that	predict	the	evolution	
of a patient to the diagnosis of autoimmune disease after DRESS 
syndrome.6 In a series of 202 patients who developed DRESS be-
cause	 of	 sulphonamides	 or	 anticonvulsants,	 5	 had	 hypothyroid-
ism 4-8 weeks after the drug reaction.26	Also	there	 is	a	report	of	a	
patient whom presented DRESS after the use of minocycline and 
subsequently	 developed	 autoimmune	 hyperthyroidism	 and	DM1	
and	even	had	markedly	elevated	ANA,	anti-Smith	and	anti-SSA/
Ro without developing other autoimmune diseases.5

It has been observed that almost any member of the her-
pes	virus	family	can	be	drug	re-activated	and	provoke	DRESS,	in-
cluding	Epstein-Barr	virus,	cytomegalovirus,	Varicella-Zoster	virus,	
HHV-6	and	HHV-7.3,4,8-11	Although	none	of	our	patients	was	tested	
in	search	for	HHV-6,	one	of	them	presented	plasmacitoid	lympho-
cytes,	which	 appear	during	viral	 infections,	 and	 this	 could	 be	 an	
indirect sign of a viral infection during the presentation of DRESS 
syndrome.	 In	 fact,	 it	 is	 known	 that	 the	 use	 of	 systemic	 steroids	
during the episode of DRESS favors the reduction of Epstein-Barr 
virus	titers,	and	the	suspension	of	this	treatment	is	associated	with	
reactivation of DRESS and a new lift in virus titles.6,19	Moreover,	ste-
roid	use	is	associated	with	an	elevation	in	the	titles	of	HHV-6	and	
cytomegalovirus,	although	it	is	unknown	why	this	virological	pro-
file	occurs	in	patients.6,10,19

It is known that autoimmune diseases are more prevalent 
among young people and middle-aged women. It is said that this 
population could have a stronger response to any antigenic stimu-
lus,	but	there	is	no	good	answer	to	why	they	are	more	susceptible	
to autoimmune disease.27,28	We	can	emphasize	that	immunologic	re-
sponse in DRESS raises the possibility in susceptible patients of an 
imbalance in the immunologic tolerance. 

The main treatment includes suspending the culprit drug 
–	 this	 fact	 remains	 essential	 to	 avoid	 progression	 of	 DRESS	 and	
prevent complications from severe disease to other organs.7	Anti-
histamines	and	 topical	steroids	may	be	used	as	second	 line,	 since	
symptoms	such	as	itching,	xerosis	and	edema	are	often	debilitating	
for	patients.	It	is	postulated	that	long-term	outcome	may	be	influ-
enced	by	the	duration	and	type	of	treatment	instituted,	reactivation	
of	HHV-6,	genetic	factors	and	the	presence	of	underlying	diseases.2,6 
The ideal patient for the topical steroid therapy is the one with mild 
symptoms and mild or none organ damage.

The administration of systemic corticosteroids generally re-
sults	 in	 improvement	of	 symptoms	and	 laboratory	 abnormalities,	
and	they	are	useful	in	cases	where	the	subject	has	severe	organ	dam-
age; nevertheless patients need to be evaluated carefully to rule out 
any	 infectious	diseases,	 since	DRESS	 can	mimic	 a	wide	 spectrum	
of	 infections	 (fever,	 lymphadenopathy,	 leukocytosis,	 eosinophilia,	
morbiliform	 rash). 25	 In	 our	 report,	 patients	who	 received	 steroid	
therapy	had	a	systematic	evaluation,	including	thorax	x-ray,	urine	
analysis,	and	previous	history	of	chronic	viral	diseases	(HCV,	HBV,	

Table 2: Patients’	outcomes

Death,	n	(cause)

Long	term	sequels
						Organ	failure,	n	(organ	

involved)
					Autoimmune	diseases

1		(sepsis	secondary	to	pneumonia)

2		(1	renal	failure,	1	chronic	anemia)

2		(1	autoimmune	thyroid	disease,	1	
with autoimmune thyroid disease 
and	autoimune	hemolytic	anemia)
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HIV).	If	the	culprit	drug	is	an	antibiotic,	it	is	important	to	protect	the	
patient changing the antibiotic to prevent worsening of the sepsis. 

According	to	observations	 in	a	series	of	34	patients,	 those	
who were not treated with steroids developed autoimmune diseases 
years	later,	such	as	systemic	lupus	erythematous,	autoimmune	thy-
roiditis	and	new	drug	reactions,	and	those	who	received	steroids	as	
therapy did not developed autoimmune disease in the long-term.6 
In	 this	 study,	we	 found	 2	patients	who	developed	 autoimmunity	
subsequent	 to	 DRESS,	 as	 none	 of	 them	 had	 immunosuppressive	
therapy with glucocorticoids. 

The limitations of the study include the retrospective nature 
of the revision and the few patients with the diagnosis of DRESS.

CONCLUSIONS

In	 conclusion,	DRESS	 syndrome	 is	 a	 severe	drug	 reaction	
that has been involved in the development of autoimmune diseases. 
In	 some	studies,	 including	ours,	young	patients	 could	have	 these	
complications and the pathophysiology of DRESS could explain in 
part how immune dysfunction produced during DRESS predispos-
es	to	autoimmunity.	It	seems	that	the	development	of	DRESS	is	just	
an epiphenomenon of the predisposition of patients to autoimmune 
diseases. Evidence suggests that patients with DRESS should have 
a long-term monitoring for signs or symptoms suggestive of an au-
toimmune disease.q

How to cite this article: Ruiz-Matta	 JM,	Mendez-Flores	 S,	 Dominguez-Cherit	 J.	 Drug	 reaction	with	 eosinophilia	
and	systemic	symptoms	(DRESS)	and	its	relationship	with	autoimmunity	in	a	reference	center	in	Mexico.		An	Bras	
Dermatol.	2017;92(1):30-3.

REFERENCES
1. O’Meara P, Borici-Mazi R, Morton AR, Ellis AK. DRESS with delayed onset 

acute interstitial nephritis and profound refractory eosinophilia secondary to 
vancomycin. Allergy Asthma Clin Immunol. 2011 Oct 3;7:16. 

2. Chen YC, Chiu HC, Chu CY. Drug reaction with eosinophilia and systemic 
symptoms. A retrospective study of 60 cases. Arch Dermatol. 2010;146:1373-9.

3. Pavlos R, Mallal S, Phillips E. HLA and pharmacogenetics of drug hypersensitivity. 
Pharmacogenomics. 2012;13:1285-306.

4. Ogawa K, Morito H, Hasegawa A, Daikoku N, Miyagawa F, Okazaki A, et al. 
Identification of thymus and activation-regulated chemokine (TARC/CCL17) as a 
potential marker for early indication of disease and prediction of disease activity in 
drug-induced hypersensitivity syndrome (DIHS)/drug rash with eosinophilia and 
systemic symptoms (DRESS). J Dermatol Sci. 2013;69:38-43.

5. Brown RJ, Rother KI, Artman H, Mercurio MG, Wang R, Looney RJ,  et al. 
Minocycline induced drug hypersensitivity syndrome followed by multiples 
autoimmune sequelae. Arch Dermatol. 2009;145:63-6.

6. Ushigome Y, Kano Y, Ishida T, Hirahara K, Shiohara T. Short and long term 
outcomes of 34 patients with srug induced hypersensitivity syndrome in a single 
institution. J Am Acad Dermatol. 2013;68:721-8. 

7. Ang CC, Wang YS, Yoosuff EL, Tay YK.. Retrospective analysis of drug induced 
hypersensitivity síndrome: a study of 27 patients. J Am Acad Dermatol. 
2010;63:219-27.

8. Camous X, Calbo S, Picard D, Musette P. Drug reaction with eosinophilia 
and systemic symptoms: an update on pathogenesis. Curr Opin Immunol. 
2012;24:730-5.

9. Walsh S, Diaz-Cano S, Higgins E, Morris-Jones R, Bashir S, Bernal W, et al. Drug 
reaction with eosinophilia and systemic symptoms: is cutaneous phenotype a 
prognostic marker for outcome? A review of clinicopathological features of 27 
cases. Br J Dermatol. 2013;168:391-401.

10. Descamps V, Avenel-Audran M, Valeyrie-Allanore L, Bensaid B, Barbaud A, Al 
Jawhari M, et al. Saliva polymerase chain reaction assay for detection and follow-
up of herpesvirus reactivation in patients with drug reaction with eosinophilia and 
systemic symptoms (DRESS). JAMA Dermatol. 2013;149:565-9.

11. Picard D, Janela B, Descamps V, D’Incan M, Courville P, Jacquot S, et al. Drug 
reaction with eosinophilia and systemic symptoms (DRESS): a multiorgan 
antiviral T cell response. Sci Transl Med. 2010;2:46ra62. 

12. Phiel CJ, Zhang F, Huang EY, Guenther MG, Lazar MA, Klein PS. Histone 
deacetylase is a direct target of valproic acid, a potent anticonvulsant, mood 
stabilizer, and teratogen. J Biol Chem. 2001;276:36734-41.

13. Beutler AS, Li S, Nicol R, Walsh MJ. Carbamazepine is an inhibitor of histone 
deacetylases. Life Sci. 2005;76:3107-15.

14. Shiohara T, Inaoka M, Kano Y. Drug-induced hypersensitivity syndrome (DIHS): a 
reaction induced by a complex interplay among herpesviruses and antiviral and 
antidrug immune responses. Allergol Int. 2006;55:1-8.

15. Takahashi R, Kano Y, Yamazaki Y, Kimishima M, Mizukawa Y, Shiohara T. Defective 
regulatory T cells in patients with severe drug eruptions: timing of the dysfunction 
is associated with the pathological phenotype and outcome. J Immunol. 
2009;182:8071-9.

16. Ghislain PD, Roujeau JC. Treatment of severe drug reactions: Stevens-Johnson 
syndrome, toxic epidermal necrolysis and hypersensitivity syndrome. Dermatol 
Online J. 2002;8:5.

Mailing  address:
Juan Manuel Ruiz Matta
Avenida Vasco de Quiroga No.15, 
Colonia Belisario Domínguez Sección XVI, 
Delegación Tlalpan 
C.P.14080, México Distrito Federal
Email: juanruizmatta@gmail.com

17. Kano Y, Ishida T, Hirahara K, Shiohara T. Visceral involvements and long-term 
sequelae in drug-induced hypersensitivity síndrome. Med Clin North Am. 
2010;94:743-59, xi.

18. Chen YC, Chang CY, Cho YT, Chiu HC, Chu CY. Long-term sequelae of drug 
reaction with eosinophilia and systemic symptoms: a retrospective cohort study 
from Taiwan. J Am Acad Dermatol. 2013;68:459-65.

19. Ishida T, Kano Y, Mizukawa Y, Shiohara T. The dynamics of herpesvirus 
reactivations during and after severe drug eruptions: their relation to the clinical 
phenotype and therapeutic outcome. Allergy. 2014;69:798-805.

20. Bocquet H, Bagot M, Roujeau JC. Drug-induced pseudolymphoma and drug 
hypersensitivity syndrome (drug rash with eosinophilia and systemic symptoms: 
DRESS). Semin Cutan Med Surg. 1996;15:250-7.

21. Eshki M, Allanore L, Musette P, Milpied B, Grange A, Guillaume JC, et al. Twelve-
year analysis of severe cases of drug reaction with eosinophilia and systemic 
symptoms: a cause of unpredictable multiorgan failure. Arch Dermatol. 
2009;145:67-72.

22. Kano Y, Sakuma K, Shiohara T. Sclerodermoid graft-versus-host disease-like 
lesions occurring after drug-induced hypersensitivity syndrome. Br J Dermatol. 
2007;156:1061-3. 

23. Aota N, Hirahara K, Kano Y, Fukuoka T, Yamada A, Shiohara T. Systemic lupus 
erythematosus presenting with Kikuchi-Fujimoto’s disease as a long-term sequela 
of drug-induced hypersensitivity síndrome. A possible role of Epstein-Barr virus 
reactivation. Dermatology. 2009;218:275-7.

24. Sekine N, Motokura T, Oki T, Umeda Y, Sasaki N, Hayashi M, et al. Rapid loss 
of insulin secretion in a patient with fulminant type 1 diabetes mellitus and 
carbamazepine hypersensitivity syndrome. JAMA. 2001;285:1153-4.

25. Chiou CC, Chung WH, Hung SI, Yang LC, Hong HS. Fulminant type 1 diabetes 
mellitus caused by drug hypersensitivity syndrome with human herpesvirus 6 
infection. J Am Acad Dermatol. 2006;54:S14-7.

26. Gupta A, Eggo MC, Uetrecht JP, Cribb AE, Daneman D, Rieder MJ,  et al. Drug-
induced hypothyroidism: the thyroid as a target organ in hypersensitivity reactions 
to anticonvulsants and sulfonamides. Clin Pharmacol Ther. 1992;51:56-67.

27. Cooper GS1, Bynum ML, Somers EC.. Recent insights in the epidemiology of 
autoinmune diseases: Improved prevalence estimates and understanding of 
clustering of diseases. J Autoimmun. 2009;33:197-207.

28. Cooper GS, Stroehla BC. The epidemiology of autoimmune diseases. Autoimmun 
Rev. 2003;2:119-25.


