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Sarcoidosis is a granulomatous disorder of unknown etiology, with several clinical manifestations.  Löfgren’s 
syndrome is an acute type of sarcoidosis, characterized by the triad of arthritis, erythema nodosum, and 
bilateral hilar lymphadenopathy (BHL), which spontaneously resolve within about 2 years.  Löfgren’s 
syndrome is common among young white women from Nordic countries and Ireland, but it is very rare in 
Japan.  Because the incidence of Löfgren’s syndrome varies according to race, most studies on Löfgren’s 
syndrome, including HLA typing, have been reported in Western countries.  Indeed, HLA-DR3 has been 
reported to be associated with Löfgren’s syndrome in Western countries, although the association between 
HLA typing and Japanese Löfgren’s syndrome remains unclear.  Here we present a Japanese patient with 
Löfgren’s syndrome.  A 34-year-old female patient was hospitalized with arthritis and erythema nodosum.  
Chest computed tomography revealed mediastinal and BHL.  Endobronchial ultrasound-guided 
transbronchial needle aspiration showed non-caseating epithelioid cell granulomas.  Löfgren’s syndrome 
was thus diagnosed.  Her ankle arthralgia and bilateral ankle swelling recovered without steroid treatment 
within two months, and the BHL almost completely diminished one year after admission.  Her HLA genotype 
contains DR12.  We also reviewed the literature on 11 Japanese patients with Löfgren’s syndrome, showing 
that HLA-DR12 is present in five out of nine patients (55.6%).  The relevant data were unavailable in the 
remaining three patients.  Importantly, only 5.4% of registered donors in the Japan Marrow Donor Program 
are positive for this allele.  We suggest the potential link between HLA-DR12 and the pathogenesis of 
Löfgren’s syndrome in Japanese patients.
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Introduction
Sarcoidosis is a systemic granulomatous disease that 

typically affects various organs such as the lungs, skin, 
eyes, and lymph nodes.  The course and prognosis is associ-
ated with the mode of onset and the extent of the disease.  
Löfgren’s syndrome is an acute type of sarcoidosis that 
manifests as a triad of arthralgia, erythema nodosum (EN), 
and bilateral hilar lymphadenopathy (BHL).  The disease 
accounts for 20-30% of the cases of sarcoidosis in white 
individuals (ATS/ERS/WASOG Committee 1999).  
Löfgren’s syndrome is reported to be more frequent in 
young white women (Grunewald and Eklund 2007), but it 
is very rare in Japan.  Therefore, most studies on Löfgren’s 
syndrome, including human leukocyte antigen (HLA) typ-
ing, have been reported form Western countries, while there 
is no review on the association between HLA typing and 

Japanese Löfgren’s syndrome.  Herein, we report a case of 
Löfgren’s syndrome in a Japanese woman.  In this patient, 
endobronchial ultrasound-guided transbronchial needle 
aspiration (EBUS-TBNA) was useful in aiding diagnosis.  
HLA analysis revealed A22, B35, B44, DR12 and DR13 
haplotypes.  We searched the literature on Japanese 
Löfgren’s syndrome and reviewed the clinical characteris-
tics, including HLA haplotypes, of twelve Japanese patients 
with the complete triad of Löfgren’s syndrome.

Case Presentation
The patient was a 34-year-old Japanese woman who 

had repeated remissions and exacerbations of arthralgia of 
the right ankle since December 2008.  In August 2009, she 
developed myalgia of her lower body together with arthral-
gia.  Subcutaneous induration with tenderness of the right 
lower leg was also observed.  In September 2009, she 
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noticed occasional low-grade fever and visited the orthope-
dist.  Since an extremity X-ray did not reveal distinct abnor-
malities, she was referred to our hospital for further exami-
nation.  At that time, the ankle joint of her right leg was 
swollen and painful.  No neurological and ophthalmological 
abnormalities were observed.

Physical examination revealed bilateral swelling of the 
ankles and EN of the right lower extremity, which was 
proved by biopsy.  Her laboratory tests indicated a normal 
level of C-reactive protein (CRP) at 0.05 mg/dL (normal:  
< 0.17 mg/dL), and slightly elevated level of soluble inter-
leukin-2 receptor (sIL-2R) at 865 U/mL (normal: 145-518 
U/mL).  Angiotensin-converting enzyme (ACE) levels were 
within normal limits, at 17.5 U/L (normal: 7.0-25.0 U/L), 
and antinuclear antibody (ANA) and anti-cyclic citrulli-
nated peptide (CCP) antibodies were negative.  Respiratory 
function tests and arterial gases were normal.  Electro
cardiography and ultrasound cardiography showed normal 
findings.  Her reaction to a tuberculin skin test was ery-
thema of 11 mm.  HLA typing revealed HLA-A22, B35, 
B44, DR12, and DR13 haplotypes.  Chest radiography 
revealed BHL (Fig. 1) and chest computed tomography 
(CT) scan demonstrated bilateral mediastinal and hilar 
lymphadenopathy (Fig. 2).  Gallium scintigraphy showed 
abnormal radioisotope uptake by the hilar and pretracheal 
lymph nodes bilaterally.  Bronchoalveolar lavage (BAL) 
fluid with 63.3% recovery rate showed a normal total cell 
count (2.1 × 105 cells/mL), normal proportion of lympho-
cytes (6%), and slight elevation of the CD4/CD8 ratio (3.4).  
EBUS-TBNA revealed non-caseating epithelioid cell granu-
lomas (Fig. 3), although transbronchial lung biopsy (TBLB) 
did not.  Based on the above clinical presentation and diag-
nostic evaluations, she was diagnosed with Löfgren’s syn-

drome.  Her ankle arthralgia and bilateral ankle swelling 
recovered without treatment within 2 months, while the 
BHL almost completely diminished 1 year after admission.

Discussion
Sarcoidosis is a systemic granulomatous disease, 

which frequently presents with BHL, pulmonary infiltra-
tion, and ocular and skin lesions.  Serum ACE is considered 
a possible biochemical marker of active sarcoidosis.  

Fig. 1.  Chest radiograph on admission.
	 Chest radiograph on admission showed bilateral hilar 

lymphadenopathy (BHL).

Fig. 2.  Chest computed tomography (CT) scan on admission.
	 Chest CT scan on admission showed bilateral hilar and 

mediastinal lymphadenopathy.  Abbreviations: AAo, as-
cending aorta; DAo, descending aorta; LN, lymph node; 
PA, pulmonary artery; SVC, superior vena cava.

Fig. 3.  Pathological finding of the mediastinal lymph node 
(hematoxylin-eosin staining).

	 A histological specimen obtained by Endobronchial  
ultrasound-guided transbronchial needle aspiration  
revealed non-caseating epithelioid cell granulomas.
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Löfgren’s syndrome, an acute type of sarcoidosis, has been 
reported to be more frequent in some geographical areas 
and races, particularly in young white women from the 
Nordic countries and Ireland, and has a favorable prognosis 
(Mana et al. 1999; Grunewald and Eklund 2007).  Owing to 
its relatively common occurrence in Europe and the United 
States, a patient with Löfgren’s syndrome presenting with 
the three characteristic symptoms can be diagnosed without 
biopsy in these countries (ATS/ERS/WASOG Committee 
1999; Mana et al. 1999; Iannuzzi and Fontana 2011).  In 
Japan, however, the occurrence of Löfgren’s syndrome is 
extremely rare and Japanese clinicians likely underdiagnose 
and/or underreport this condition (Ohno and Ishigatsubo 
2006).  We searched the literature in English and in 
Japanese for Japanese patients who were diagnosed with 
Löfgren’s syndrome with the confirmation of all three 
symptoms, arthritis, EN, and BHL, and reviewed the clini-
cal characteristics of twelve patients, including our case 
(Table 1) (Iino et al. 1991; Koseki et al. 1998; Higashimoto 
et al. 2002; Niimi et al. 2003; Oshima et al. 2003; Izumo et 
al. 2005; Ohta et al. 2006; Sugimoto et al. 2006; Kosaka et 
al. 2007; Takasa et al. 2012; Mori et al. 2013).  Ten patients 
shown in Table 1 were women (83.3%), with a mean age of 
34 years (range, 23-52 years), which was similar to the age 
range of patients in previous reports from Europe and the 
United States (Mana et al. 1999; Grunewald and Eklund 
2007).  The onset of disease was in March in four of the 
eight Japanese cases with known onset date (50%).  This 
supports the observations of previous reports that men-
tioned a seasonal clustering of Löfgren’s syndrome in the 
spring months (Mana et al. 1999; Grunewald and Eklund 
2007).  Fever had developed in eight cases (75%), which 
was high compared to 38% of 186 patients revisited by 
Mana et al. (1999).  An increase in serum ACE levels was 
observed in only four of the twelve cases.  The tuberculin 
skin test was negative in eight of the ten cases.  Nine 
Japanese cases of Löfgren’s syndrome were diagnosed his-
tologically by fiberoptic bronchoscopy, video-assisted tho-
racoscopic surgery (VATS) and skin biopsy (for skin lesions 
other than EN), although these procedures are not consid-
ered necessary to diagnose Löfgren’s syndrome in Europe 
and the United States.  Our case was considered as stage I 
with BHL on chest radiography and was diagnosed as 
Löfgren’s syndrome by EBUS-TBNA which histologically 
revealed non-caseating granulomas but TBLB not.  More
over, since Löfgren’s syndrome is known to have an acute 
onset with remission of the sarcoidosis activity within the 
first 2 years (usually between 3 and 12 months), EBUS-
TBNA could be useful for the proper and prompt diagnosis 
of Löfgren’s syndrome in a patient population in which its 
occurrence is uncommon, such as in Japan.  BAL per-
formed in ten patients showed that the median BAL lym-
phocytes percentage was 41% (6-66%) and the median 
CD4/CD8 ratio was 6.5 (1.1-19.9).  Mana et al. (1999) 
reported that most patients with Löfgren’s syndrome were 
treated with non-steroidal anti-inflammatory drugs for the 

relief of certain symptoms and that only 13 of 133 patients 
(9.8%) required steroid treatment because the Löfgren’s 
syndrome patients attained remission within the first 2 
years.  Grunewald and Eklund (2009) reported that 58 of 
301 patients (19%) required treatment with oral steroids at 
the time of or immediately after diagnosis and they sug-
gested that DRB1*03-negative patients should be carefully 
observed and be considered for treatment at an early stage 
because only half of DRB1*03-negative patients recovered 
within 2 years although most DRB1*03-positive patients 
recovered.  In our review of Japanese cases with Löfgren’s 
syndrome, seven of 12 patients (58.3%) were treated with 
oral steroids, and notably, all patients with HLA-DR12, 
except for our patient, were treated with oral steroids (Table 
1).  As these findings show, the proportion of Japanese 
patients with Löfgren’s syndrome who receive oral steroids 
is higher than that in Western countries.  It was unclear 
whether the increased use of oral steroids in Japan was 
influenced by the genetic association with the disease 
course or the unfamiliarity with Löfgren’s syndrome in 
Japan.

The pathogenesis of sarcoidosis could be linked to a 
genetic predisposition and environmental factors.  HLA 
class II alleles (HLA class II can form a complex with anti-
genic proteins and T-cell receptors to provide the first signal 
for T-cell activation) have been frequently reported as being 
involved in the development of sarcoidosis (Moller and 
Chen 2002), and several infectious agents (e.g., 
Propionibacterium acnes, Borrelia burgdorferi and 
Mycobacterium tuberculosis) have been implicated as 
potential causes of sarcoidosis (ATS/ERS/WASOG 
Committee 1999; Iannuzzi and Fontana 2011).  Further, 
especially for Löfgren’s syndrome, the greater prevalence 
in certain geographic areas and seasonal clustering during 
spring, as described previously, suggest that a combination 
of genetic predisposition and environmental factors are 
important in the development of this condition (ATS/ERS/
WASOG Committee 1999; Mana et al. 1999; Grunewald 
and Eklund 2007).

Several reports on HLA class II alleles associated with 
sarcoidosis and Löfgren’s syndrome have shown variations 
according to region, race, and country.  For example, the 
association with HLA-DR3 haplotype and Löfgren’s syn-
drome has been widely reported in Europe and the United 
States (Grunewald and Eklund 2009; Grunewald et al. 
2010).  However, HLA-DR3 was not seen in any of the 
Japanese cases with Löfgren’s syndrome described in Table 
1, while HLA-DR12 was present in five out of nine cases 
(55.6%) (data were unavailable in the remaining three 
cases), which is high compared to the 5.4% rate of positiv-
ity seen in registered donors in the Japan Marrow Donor 
Program (JMDP) (Moriyama et al. 2006) and to the 22.2% 
rate of Japanese patients with sarcoidosis (Ishihara et al. 
1994).  In 1994, Kunikane et al.  reported the relationship 
between the pathogenesis of Japanese sarcoidosis and 
HLA-DRw52 (Kunikane et al. 1994), which is suggested as 
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being due to linkage disequilibrium of DR5, comprising the 
DR12 and DR11 split antigens (Ina et al. 1989).  Sato et al.  
(2010) investigated the clinical characteristics of sarcoid-
osis in terms of HLA class II genotypes in Japanese 
patients, and revealed that the HLA-DR12 allele was 
increased in Japanese patients with lung-predominant sar-
coidosis compared with controls (27.0% versus 6.5%, p < 
0.0001), while HLA-DR12 allele was significantly 
increased in Scandinavian sarcoidosis patients with skin 
involvement (Darlington et al. 2014).  These reports sug-
gest that HLA-DR12 might play an important role in the 
pathogenesis of Japanese cases of sarcoidosis, especially in 
Löfgren’s syndrome (as in our patient).

In conclusion, we report a case of Löfgren’s syndrome 
in a Japanese woman with similar clinical characteristics to 
Western patients.  However, our patient was found to have 
the HLA-DR12 allele, which is frequently found in 
Japanese patients with Löfgren’s syndrome.
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