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Motivation: It has been debated whether patients need to have
erythema nodosum to be classified as having Löfgren’s syndrome.
In this study, we have therefore in detail evaluated and compared
a large number of patients with an acute onset of sarcoidosis and
bilateral hilar lymphadenopathy (BHL), with or without erythema
nodosum (EN). This study is important because it may lead to a
more accurate definition of Löfgren’s syndrome, and an exact phe-
notype of patients is crucial in modern medical research.
Background: Löfgren’s syndrome is commonly regarded as a distinct
clinical entity.
Methods: We have in detail evaluated a large group of patients (n �

150) with an acute onset of sarcoidosis with BHL, in most cases
with fever, EN, and/or bilateral ankle arthritis or periarticular inflam-
mation. Within this group, 87 patients had EN (EN positive),
whereas 63 were without EN (EN negative), though with distinct
symmetric ankle inflammation.
Results: EN-positive and EN-negative patients were identical in every
aspect except that there were significantly more women in the EN-
positive group: 58 women (67%) in the EN-positive group com-
pared with only 17 (27%) women in the EN-negative group (p �

0.0001). In all other aspects, such as age, smoking habits, seasonal
clustering of disease onset, rate of positive biopsies, chest radiogra-
phy, pulmonary function, bronchoalveolar lavage cell distributions
including the typically increased CD4/CD8 ratio, and clinical devel-
opment of the disease, the EN-positive and EN-negative groups
were close to identical. The two groups were also identically
strongly associated with HLA-DRB1*0301/DQB1*0201, with 60
(69.0%) and 44 (69.8%) patients having this particular HLA type in
the EN-positive and EN-negative groups, respectively. Such patients
recovered to the same degree—that is, at almost 100%.
Conclusions: We conclude that manifestations of Löfgren’s syn-
drome differ between men and women, with EN found predomi-
nantly in women, whereas a marked periarticular inflammation of
the ankles or ankle arthritis without EN is seen preferentially in
men.
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Sarcoidosis is a granulomatous disorder characterized by distinct
immunopathologic features, typically with lung-accumulated and
activated CD4� Th1 cells (1, 2). A genetic predisposition to
sarcoidosis is suggested by different clinical appearances in dis-
tinct ethnic groups and by familial clustering (3, 4). One distinct
clinical phenotype in a subgroup of patients was originally de-
scribed in 1952 by the Swedish pulmonologist Sven Löfgren.
Until then, erythema nodosum (EN) was usually seen as a sign of
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AT A GLANCE COMMENTARY

Scientific Knowledge on the Subject

It has been debated whether patients need to have ery-
thema nodosum to be classified as having Löfgren’s
syndrome.

What This Study Adds to the Field

The manifestations of Löfgren’s syndrome differ between
men and women, with erythema nodosum being found pre-
dominantly in women.

infection with Mycobacterium tuberculosis or with �-hemolytic
streptococci, but Dr. Löfgren was the first to describe that the
combination of EN and bilateral hilar lymphadenopathy (BHL)
was a manifestation of acute sarcoidosis (5, 6). Moreover, Dr.
Löfgren in subsequent reports pointed out the favorable progno-
sis for these patients (7). The syndrome was later named “Löf-
gren’s syndrome” and has come to include patients with an acute
onset of the disease with BHL, fever, and EN in some reports,
and with the addition of patients with BHL, fever, and ankle
arthritis or periarticular inflammation in other reports (8, 9).
Löfgren’s syndrome is regarded as a distinct clinical entity with
a characteristic beneficial disease outcome, often with complete
spontaneous resolution.

A large number of HLA class I and II alleles have been
reported to be overrepresented in sarcoidosis, and especially
HLA-DR3 was early recognized to associate with sarcoidosis in
general and in particular with acute manifestations of the disease,
such as EN and ankle arthritis or periarticular inflammation (i.e.,
features linked to a good prognosis) (10–13). Subsequent studies
have corroborated a strong association with specific HLA alleles
(14) (i.e., HLA-DRB1*0301), and in such patients identified a
typical lung accumulation of CD4� T cells expressing a particular
T-cell receptor (TCR) for antigen, AV2S3, suggesting the pres-
ence of a specific antigen (15).

However, despite the distinct clinical, genetic (HLA), and
immune characteristics of this patient group, there is still a con-
troversy whether EN is strictly required for classification as Löf-
gren’s syndrome. Our own clinical impression, from a large num-
ber of patients with sarcoidosis attending our outpatient clinic,
which specializes in interstitial pulmonary diseases, is that pa-
tients with acute sarcoidosis with BHL and ankle arthritis or
distinct periarticular inflammation but without EN are similar
to those with EN regarding other clinical manifestations and
disease outcome. We thus hypothesized that both of these patient
groups should be included in the definition of Löfgren’s syn-
drome. We therefore evaluated 150 Scandinavian patients at-
tending the Division of Respiratory Medicine at Karolinska Uni-
versity Hospital, Solna, between 1979 and 2005, with an acute
onset of sarcoidosis with BHL. Among these patients, 87 cases
had EN (EN positive), whereas 63 cases were without EN (EN
negative) but had marked periarticular inflammation or arthritis
of the ankles.
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METHODS

Study Subjects

All patients (n � 150) attended the outpatient clinic at the Karolinska
University Hospital, Solna, Sweden, and were monitored for at least 2 yr.
Although the vast majority of patients (n � 121) were consecutively
seen and monitored by one of the authors, data on a few patients were
obtained retrospectively from patient records only. All patients had an
acute onset of the disease typical for Löfgren’s syndrome, in most
cases referring to a specific date, with symptoms including BHL, fever,
bilateral ankle arthritis or distinct periarticular inflammation, and/or
EN. Patients were carefully examined to exclude other causes of pulmo-
nary inflammation, such as hypersensitivity pneumonitis or manifesta-
tions of systemic diseases, and diagnosed through their typical clinical
manifestations, positive biopsies, or elevated CD4/CD8 ratios in bron-
choalveolar lavage fluid (BALF).

All patients were further characterized by conventional chest radio-
graphic staging (stage I, BHL, or stage II, BHL with parenchymal
infiltrates) at disease onset, and by bronchoscopy, which was performed
in 118 patients. BALF cell differential counts were obtained from 104
and BALF CD4/CD8 ratios evaluated in 98 patients. Pulmonary func-
tion tests (PFTs; VC, FEV1.0, and diffusing capacity of carbon monoxide
[DlCO]) were performed within 6 mo after disease onset in 134 patients.
Thirteen (14.9%) EN-positive patients and 12 (19.0%) EN-negative
patients were treated with oral steroids at the time of diagnosis.

All patients were categorized as either having a nonresolving dis-
ease, defined through signs of ongoing disease 2 yr after disease onset
and including those with a chronic stable as well as those with a chronic
progressive disease, or as having a resolving disease, with no signs of
sarcoidosis after 2 yr of disease.

All included subjects gave their informed consent for participation
in the study, which was approved by the local ethics committee at the
Karolinska University Hospital.

BAL, BALF Cell Preparation, and Flow Cytometry

BAL was performed as described previously (16), and BALF cells
were separated and analyzed (CD4/CD8; AV2S3 staining) in a flow
cytometer as described (17).

PFTs

FEV1 and VC were performed using a SensorMedics 2400 spirometer
(SensorMedics Ltd., BV Bitthoven, The Netherlands). DlCO was ana-
lyzed by single-breath technique. The results of VC, FEV1, and DlCO

are presented as % predicted (18) (Table 1).

Preparation of DNA from Whole Blood Cells and HLA Typing

Whole blood was used for genomic DNA extraction. HLA-DRB1 and
HLA-DQB1 alleles were analyzed with the polymerase chain reaction–
sequence-specific primer technique (19, 20).

TABLE 1. PATIENT CHARACTERIZATION AT DISEASE ONSET

All Patients EN Positive EN Negative

Chest X-ray stage
Stage I 116 (77.3%) 67 (77.0%) 49 (77.8%)
Stage II 34 (22.7%) 20 (23.0%) 14 (22.2%)

Lung function tests*
VC, % predicted (n � 130) 98.5 (60.0–135) 99.0 (69.0–135) 97.5 (60.0–134)
FEV1.0, % predicted (n � 134) 98.0 (62.0–131) 98.0 (70.0–125) 98.0 (62.0–131)
DLCO, % predicted (n � 127) 87.0 (52.0–126) 84.5 (52.0–126) 89.0 (63.0–123)

BAL cell data
Relative numbers of lymphocytes in BAL (n � 104), %* 20.2 (3.0–66.0) 19.3 (3.0–61.0) 21.8 (3.0–66.0)
Relative numbers of CD4� BAL T cells expressing AV2S3, %* 29.8 (11.4–44.0) 30.0 (14.0–40.2) 29.0 (11.4–44.0)
BAL CD4/CD8 ratio (n � 98)* 6.8 (0.8–32) 7.0 (0.8–32) 6.6 (1.0–20)
Number of patients with BAL CD4/CD8 ratio � 4.0 72 (73.5%) 42 (75.0%) 30 (71.4%)

Definition of abbreviations: BAL � bronchoalveolar lavage; DLCO � carbon monoxide diffusing capacity; EN � erythema nodosum.
* Values listed for these categories are shown as median values with range (minimum to maximum).

Statistical Analyses

An unpaired t test was used to analyze and compare data on age,
pulmonary function, and BAL parameters between subjects. Differ-
ences between groups regarding sex and HLA-DRB1 alleles were tested
using a �2 analysis. Spearman’s ranking test was used for analyzing
seasonal clustering. A p value of less than 0.05 was considered signifi-
cant. The statistical analyses were done using the GraphPad Prism
version 4.00 for Windows (GraphPad Software, San Diego, CA).

RESULTS

Patient Characterization

All 150 patients had an acute onset of the disease, with BHL,
marked periarticular inflammation or arthritis of the ankles,
and/or EN, and in most cases fever, and they were accordingly
classified as having Löfgren’s syndrome. Eighty-seven patients
had EN (EN positive), and in 67 (79.8%) of these patients,
bilateral ankle arthritis appeared concomitantly. In 63 patients,
there was no history of EN, but all had distinct signs of periarticu-
lar inflammation or arthritis of the ankles. The median age was
37 (range, 24–71) yr in the entire group, with no difference in
the EN-positive group (38 [24–61] yr) or the EN-negative group
(37 [25–71] yr). There were significantly more women in the
EN-positive group, with 58 women (67%) in this group compared
with only 17 (27%) in the EN-negative group (p � 0.0001)
(Figure 1). The female dominance among EN-positive patients
was also pronounced in patients older than 45 yr, with 84%
women, in contrast to only 29% women in the EN-negative group
(p � 0.001). Most patients were never-smokers, 109 (72.7%),
whereas 14 (9.3%) were ex-smokers (since � 2 yr) and 27 (18%)
patients were current smokers, with a similar distribution in EN-
positive and EN-negative patients. In support of the diagnosis,
biopsies were positive in 44 of 129 samples (34.1%): 25 (33.3%)
in the EN-positive group and 19 (35.2%) in the EN-negative
group.

Chest radiographic staging showed that all patients had BHL.
Thirty-four patients (22.7%) had BHL together with pulmonary
infiltrates (stage II), which was close to identical in EN-positive
and EN-negative patients (Table 1). PFTs showed normal vol-
umes, and slightly reduced DlCO, with similar values in the two
groups (Table 1). In the entire patient group, 27.9% of the
patients had a DlCO value less than 80% of predicted, which was
similar in the two subgroups, with 29.3% in the EN-positive
group and 25.9% in the EN-negative group.

Bronchoscopy with BAL was performed in 118 patients,
showing, as expected, signs of T-cell alveolitis with increased
relative numbers of BALF lymphocytes (20.2 [median]; range,
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Figure 1. Sex difference. Relative numbers of women and men in acute
sarcoidosis patients with EN (EN pos) and in patients without EN
(EN neg). Light-gray hatched bars, males; dark-gray hatched bars,
females.

3.0–66%), with similar values in EN-positive and EN-negative
patients (Table 1). An elevated BALF CD4/CD8 ratio (� 4.0)
was found in 72 of 98 samples (73.5%), again with similar results
in EN-positive and EN-negative patients (Table 1). Median val-
ues of the CD4/CD8 ratios were also close to identical in EN-
positive and EN-negative patients (Table 1). It is known that,
among DRB1*0301/DQB1*0201-positive patients with sarcoido-
sis, CD4� BALF T cells expressing TCR AV2S3 accumulate in
the lungs (15). In this population (n � 45), 29.8% (median value)
of the CD4� BALF T cells expressed AV2S3, with close to
identical values in the EN-positive and EN-negative groups
(Table 1).

There was a preference for disease onset in the first months
of the year, with a significant negative correlation between num-
bers of patients with disease onset and time over the calendar
year for both EN-positive (Spearman’s rho � 	0.777, p � 0.01)
and EN-negative patients (Spearman’s rho � 	0.686, p � 0.01).
In particular, disease onset was common in January (16.7% of
all patients), April (13.3%), and May (13.3%) (Figure 2).

Disease Outcome and HLA-DRB1*0301/DQB1*0201 Alleles

Disease outcome was evaluated in 128 of the patients, categoriz-
ing them into resolving or nonresolving patients depending on
signs of disease activity 2 yr after disease onset. Four of these
128 patients (3.1%) had recurrent episodes of the disease, and
were not categorized. One hundred and eight (84.4%) patients
in the entire patient group had a resolving disease. In EN-positive

Figure 2. Seasonal distribution. Relative numbers of patients (EN pos
and EN neg are shown separately) in relation to the month of disease
onset. Squares on solid line, EN pos; triangles on dashed line, EN neg.

patients, 66 (85.7%) had a resolving disease, similar to the num-
ber in the EN-negative group (42 [82.4%]).

The DRB1*0301/DQB1*0201 alleles, which are in strong
linkage disequilibrium and cannot be separated in this popula-
tion, have previously been shown to associate with Löfgren’s
syndrome and a beneficial disease outcome in Scandinavian pa-
tients with sarcoidosis (12–14). One hundred and four (69.3%)
patients were positive for DRB1*0301/DQB1*0201, with close
to identical distribution frequencies in EN-positive and EN-
negative patients (60 [69.0%] and 44 [69.8%], respectively). Al-
most every DRB1*0301/DQB1*0201-positive patient had a re-
solving disease, 51 of 52 (98.1%) in the EN-positive and 35 of
35 (100%) in the EN-negative group. For comparison, only 22
(55.0%) of the DRB1*0301/DQB1*0201-negative patients (n �
40) had a resolving disease.

DISCUSSION

A thorough clinical phenotyping has become increasingly impor-
tant in modern medical translational research, and it is therefore
necessary to exactly define clinical syndromes. One example is
Löfgren’s syndrome, originally described by the Swedish doctor
Sven Löfgren, who noticed that the association of EN and BHL
was a distinct sign of acute sarcoidosis (5, 6). It was later ques-
tioned whether other patients with acute sarcoidosis, but without
EN, also should be included in the same syndrome (21). In
the present study, we thoroughly evaluated and compared two
subgroups of patients fulfilling the criteria for acute sarcoidosis.
Although all patients had an acute onset of the disease with
BHL, only some had EN (EN positive), and the remaining EN-
negative patients were distinguished by marked periarticular
inflammation or arthritis of the ankles.

The two patient subgroups were of similar age and had similar
smoking habits, and in both groups, approximately one-third of
the mucosal lung biopsies showed granulomas, which may reflect
a similar degree of granuloma formation in the lungs. The disease
onset, which most often was specified to one particular day,
was similarly clustered to the first months of the year, with a
significantly reduced incidence for both groups along the calen-
dar year. A seasonal clustering indicates the influence of environ-
mental factors—for example, viral infections—which might trig-
ger the disease. The high incidence in January, April, and May
might allow speculations on an increased exposure for microor-
ganisms after Christmas and Eastern holidays, respectively, as
a result of social gatherings. The hypothesis of antigen exposure
goes well with the lung-accumulated T cells expressing a particu-
lar TCR (AV2S3). The similar clustering for the two patient
subgroups is also in line with the suggestion that EN-positive
and EN-negative patients have different manifestations of the
same disease, with the same etiology. Several previous studies
on acute sarcoidosis with EN, as well as on acute sarcoid arthritis,
reported a seasonal clustering to the spring months (22–25).

All patients presented, per definition, with BHL, but, in addi-
tion, 22.7% had pulmonary infiltrates (stage II), a finding similar
to previous reports (8, 25), and with no difference between the
two subgroups. PFTs at onset revealed normal volumes and a
tendency to a reduced DlCO, in congruence with other reports
on patients with Löfgren’s syndrome (8). The EN-pos and EN-
negative patients also had close to identical lung inflammatory
responses, as reflected by the same numbers of lung-accumulated
T cells (i.e., T-cell alveolitis), as well as similar numbers of CD4�

T cells in the BALF. The equal numbers of lung-accumulated
TCR AV2S3 expressing CD4� T cells indicate an identical im-
mune response toward the same antigen. The outcome of the
disease was similarly good in the two groups, with around 85%
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of the patients having a resolving disease, comparable to previous
studies (8, 25).

Close to 70% of the patients in both groups were DRB1*0301/
DQB1*0201 positive, which was dramatically more than in nor-
mal, healthy Scandinavian control subjects, where 17% have
these alleles (14). A recent Dutch study on patients with sarcoid
arthritis, corresponding to our EN-negative subgroup of patients,
also found a strong association with this particular HLA type,
78% in the patients versus 19% in healthy control subjects (25).
In our study, the disease outcome in DRB1*0301/DQB1*0201-
positive patients was identically remarkably good in both groups,
with close to 100% patient recovery. On the contrary only about
half of DRB1*0301/DQB1*0201-negative patients with Löf-
gren’s syndrome recovered within 2 yr, and such patients should
therefore be monitored more closely and possibly be treated at
an early stage.

Patients with an acute onset of the disease, BHL, ankle arthri-
tis or marked periarticular inflammation of the ankles, but with-
out EN have been regarded as having a disease of uncertain
relationship to sarcoidosis. In Dr. Löfgren’s own early studies
on acute sarcoidosis, he discussed “the bilateral hilar lymphoma
syndrome,” in which he included both EN and joint pains/swollen
joints (5, 6). Subsequently, based on clinical observations, the
EN-negative patients were suggested to have a variant of Löf-
gren’s syndrome (26, 27). These important clinical observations
have been substantiated more recently by Mana and colleagues
(21).

With our present study, adding inflammatory, immune, and
genetic (HLA) parameters to these clinical studies, we can now
definitively establish that manifestations of Löfgren’s syndrome
differ among women, who preferentially have EN often together
with ankle arthritis or periarticular inflammation, and men, who
do not have EN but have marked periarticular inflammation or
arthritis of the ankles, sometimes referred to as acute sarcoid
arthritis. EN is considered to be a hypersensitivity response to
a wide range of inciting factors, resulting from the deposition
of immune complexes (28, 29). EN may be associated with,
besides sarcoidosis, a broad variety of diseases, such as infections,
rheumatologic systemic disorders, inflammatory bowel diseases,
medications, and autoimmune disorders. Dr. Löfgren and, more
recently, the ACCESS study (A Case-Control Etiologic Study of
Sarcoidosis) (30) pointed out a predominance of women among
patients with EN; EN has been estimated to be three to six times
more frequent in women (i.e., also when associated with diseases
other than sarcoidosis) (31). Before puberty, the incidence is
roughly equal, indicating that sex hormones are important for
developing EN (32, 33). However, in our patients, the dominance
of women in the EN-positive group remained in patients older
than 45 yr.

We conclude that women are significantly overrepresented
among patients with acute sarcoidosis with EN, whereas men
with the same acute sarcoidosis syndrome instead generally pres-
ent without EN but with signs of bilateral ankle arthritis. The
two groups are identical with respect to clinical aspects such as
pulmonary function, seasonal clustering, a strong tendency to a
spontaneous recovery, inflammatory parameters, specific im-
mune reactions, and the strong association with HLA-
DRB1*0301/DQB1*0201. Both subgroups should therefore be
included in the entity Löfgren’s syndrome and monitored in an
equal way, and be expected to have the same favorable outcome.
Thus, patients with an acute onset of the disease, most commonly
with fever, and with BHL, EN, and/or ankle arthritis or marked
periarticular inflammation of the ankles have, by this definition,
Löfgren’s syndrome.
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