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ABSTRACT: Presented is a sarcoidosis patient of African origin, who was adopted at
an early age and grew up in Sweden.

This patient displayed an immune response identical to that previously reported in
human leukocyte antigen (HLA)-DR17 positive Caucasian sarcoidosis patients in
Scandinavia, with T-cell receptor AV2S3z T-cells accumulating in the lungs. HLA
typing also established that she was DR17 positive, which is a rare HLA type for
individuals of African origin.

To the authors9 knowledge, this specific immune response has not previously been
reported in patients of African origin. Moreover, the clinical manifestations of
sarcoidosis were similar to those known to be strongly linked to HLA-DR17 in
Scandinavians, i.e. with Löfgren9s syndrome.

The case presented here suggests certain human leukocyte antigen genes to be
strongly linked to specific immune responses that are identical irrespective of the racial
background. If such an immune response were important for the subsequent clinical
manifestations, this case would argue for the importance of human leukocyte antigen
genes in the genetic predisposition to sarcoidosis.
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The genetic susceptibility to sarcoidosis is supported
by a racial variation in incidence and clinical presenta-
tion, and by an increased risk for family members of a
primary case. Exposure for an as yet unknown
antigen(s) is, however, also considered to be required
to develop the disease [1, 2]. A large body of evidence
indicates in particular the human leukocyte antigen
(HLA) genes to be important for the genetic predis-
position, and certain HLA alleles e.g. HLA-B8,
-DR17(3) are known to be associated with the disease
and/or its clinical manifestations [3 – 8]. The function of
such disease associated HLA alleles could be to present
specific antigenic peptides in a particular way, so that
the recognizing T-lymphocytes subsequently will initi-
ate an inflammation with pathological consequences.
However, many genes have also been suggested to
contribute to a genetic susceptibility, including those
involved in antigen presentation and recognition such
as transporter associated with antigen processing
(TAP) [9], low-molecular-weight polypeptides (LMP)
[10, 11] and T-cell receptor (TCR) genes [12]. In
addition, in sarcoidosis especially, polymorphic genes
encoding angiotensin converting enzyme (ACE)
[13 – 16], vitamin D receptor (VDR) [17] and cytokines
such as interleukin (IL)-1a and tumor necrosis factor-a

(TNF-a) [12, 18, 19] have been implicated to be disease
associated.

The case presented here would argue for the HLA
genes to mainly contribute to the genetic susceptibility
to sarcoidosis. This HLA-DR17 positive patient was of
African origin and had an identical immune response
to that previously recorded in DR17 positive Caucasian
patients. She also had clinical manifestations similar to
those known to be strongly linked to HLA-DR17 in
Scandinavians.

Case report

A 28-yr-old Black-African patient, who was adopted
at 6 months of age by Swedish parents and since then
has lived in Sweden, was admitted to the clinic with
4 – 5 months history of symptoms typical of sarcoido-
sis. The patient stopped smoking 2 yrs prior to
admission (2.5 pack-yrs in total). The disease onset
was acute, with fever and arthralgias and after y1
month erythema nodosum appeared on her lower
limbs. She had chest radiographic stage I (bilateral
hilar lymphadenopathy without infiltrates), and thus
fulfilled the criteria for Löfgren9s syndrome. Two
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months after disease onset, she developed bilateral iritis
which may occur early on in sarcoidosis but is not a
part of the syndrome originally described by S. Löfgren.
She also developed a half sided facial paresis. At
admission, all symptoms were in remission without any
treatment.

Her pulmonary function was normal apart from a
slight decrease in diffusion capacity (86% of predicted).
Laboratory tests including blood differential count,
sedimentation rate, autoantibodies, ACE, electrolytes
and liver enzymes were all normal except for initially
slightly elevated serum aspartate aminotransferase
s-(ASAT) (0.66; normally v0.6 mkat?L-1) and serum
gamma glutamyltransferase s-(GT) (0.9; normally
v0.8 mkat?L-1). These latter values normalized within
2 months. A bronchoscopy was performed and
transbronchial biopsies showed occurrence of non-
necrotizing epithelioid cell granulomas, thus supporting
the diagnosis. Bronchoalveolar lavage (BAL) was also
performed [20] and an increased concentration of BAL
cells was found (663.26106?L-1; normal range in the
laboratory 50 – 1506106?L-1). The BAL differential
count showed a slight decrease of alveolar macro-
phages (81%) and an increase of lymphocytes (18.8%).
The BAL CD4/CD8 ratio was increased 16.5 (normally
v3.5). No micro-organisms could be detected. It was
concluded that this patient showed signs of classical
Löfgren9s syndrome, and in addition developed iritis
and neurological symptoms. At follow-up 2 months
later, the patient had improved without any treatment
except local corticosteroids for her iritis, but 6 months
after her first visit she suffered from tiredness, slight
weight loss and iridocyclitis, and treatment with
systemic corticosteroids was initiated. Her clinical
course is currently monitored, and 18 months after
the first clinical symptoms of disease she is still on a low
dose of oral steroids.

The patient was further characterized immunologi-
cally and found to have a significantly increased
number of CD4z BAL T-lymphocytes expressing
TCR a-chain variable (V) gene segment 2.3 (AV2S3)
(19.0%; normal median value 3.5% [21]). In peripheral
blood, the AV2S3z T-cell population only made up
4.5% of CD4z lymphocytes, showing an accumula-
tion of these cells to the lungs of this patient. The HLA
type was A*24, 33, B*07, 58, DRB1*0301, 0404,
DRB3*0202, DRB4*0101, DQA1*0303, 0501 and
DQB1*0201, 0401. It is noticeable that at least in
certain regions of Africa, the dominating DRB1*03
allele is *0302 rather than *0301 (O. Olerup, Huddinge
Hospital, Sweden, personal communication). Thus, this
patient expressed an HLA type (DRB1*0301 i.e.
DR17) unusual for African individuals but strongly
associated with distinct clinical characteristics in
Scandinavian patients, i.e. Löfgren9s syndrome, and a
good prognosis [8].

Discussion

A number of polymorphic genes may contribute to
the genetic background that is known to influence the
incidence as well as clinical manifestations of sarcoi-
dosis. The present case is important because it suggests

the HLA genes confer the ability to generate a specific
immune response towards a presumed sarcoidosis
associated antigen, irrespective of the racial back-
ground of the patient. Such an immune response may
subsequently be important for the inflammation and
for clinical manifestations of the disease.

The distinct and local immune response, i.e.
AV2S3z CD4z T-cells accumulating in the lungs,
was previously identified only in HLA-DR17 positive
Scandinavian Caucasian sarcoidosis patients [20, 22].
In fact, the association between lung accumulated
CD4z AV2S3z T-lymphocytes and HLA-DR17 in
Scandinavian patients with pulmonary sarcoidosis is
extremely strict, provided there is an active disease [20,
22]. Moreover, BAL AV2S3z T-cells were recently
found to correlate with clinical features of the disease
[23] and to express a panel of activation markers
indicative of select stimulation of this particular subset
[24]. Sequencing of the TCR alpha chains also
supported the concept that these cells have been
stimulated by an as yet unknown antigen [25]. These
results altogether strongly argue for the existence of a
specific sarcoidosis associated antigen, which is pre-
sented by HLA-DR17 molecules and recognized by
AV2S3z T-cells. The presented case was born in
Africa but grew up in Sweden from 6 months of age,
and was, therefore, probably exposed to a postulated
"sarcoidosis-antigen" in Sweden. From this point of
view, it would be interesting to analyse the specific
immune response in HLA-DRB1*0301 (DR17) posi-
tive sarcoidosis patients living outside Scandinavia, to
find out whether this genetic background would be
linked to the same immune response also in other parts
of the world. To the authors9 knowledge, an analysis
specifically of the AV2S3z T-cells in BAL fluid of
African American sarcoidosis patients has not been
reported. HLA-DRB1*0301 is part of the common
Caucasian "autoimmune" HLA haplotype A*01, B*08,
DRB1*0301, and it seems unusual in African indivi-
duals. The isolated expression of DRB1*0301 in this
patient, but not A*01 or B*08, would support the
importance of especially the HLA-DR-DQ region in
the genetic predisposition to sarcoidosis.

Finally, it was interesting to note that the clinical
manifestations of this case were consistent with
Löfgren9s syndrome, which is common in Scandinavia
[26], and also linked to HLA-DR17 [8]. Whether the
present case will develop a benign form of the disease,
as reported previously on HLA-DR17 positive Scandi-
navian patients [8], remains to be seen. This particular
group of Scandinavian patients will almost always
experience a total remission within 2 yrs if they had a
disease onset with classical Löfgren9s syndrome [8]. The
present case had, besides Löfgren9s syndrome, iritis and
some neurological symptoms, which may indicate a
more protracted disease course. Usually, Löfgrens9s
syndrome per se does not call for oral steroid
treatment, however this patient was treated because
she had recurrent iritis and general malaise.

It is concluded that sarcoidosis patients with
matching human leukocyte antigen types are capable
of mounting identical immune responses, irrespective
of their racial background, against what is speculated
could be a specific sarcoidosis antigen.
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