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ABSTRACT: Many agents have been suggested to elicit sarcoidosis, and, recently, an
association was presented between this disease and the bacterium Rickettsia helvetica.
The aim of this study was to investigate if serological support for such an association
could be detected.
Sera from 20 well-characterised sarcoidosis patients were investigated for antirickettsial immunoglobulin G antibodies with a micro-immunofluorescence technique.
R. helvetica, R. conorii and R. typhi served as antigens.
In conclusion, none of the investigated sera displayed detectable titres of antirickettsial immunoglobulin G antibodies. Thus, the current study does not support an
association between rickettsia and sarcoidosis.
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Although the understanding of the inflammatory mechanisms in sarcoidosis has increased during the last decades, the
cause of the disease remains an enigma. One hypothesis is that
an infectious agent elicits the disease and numerous candidates have been proposed [1, 2]. Among these candidates,
mycobacterial species are probably the most frequently
suggested. Their association with sarcoidosis is based upon
histological similarities between sarcoidosis and mycobacterial infections and findings of mycobacterial residues or
genetic material in sarcoid tissue [2, 3]. Mycobacterial species
have, however, never been successfully isolated and cultured
from sarcoid tissue.
In 2002, a new candidate agent, Rickettsia helvetica, was
suggested when NILSSON et al. [4] found genetic material from
these bacteria in patients diagnosed with sarcoidosis.
R. helvetica belongs to the spotted fever group (SFG) of
rickettsiae. Members of this group share several antigenic
characteristics, making cross-reactions between SFG species
common, and they are usually spread to vertebrates by ticks.
Speculations that sarcoidosis is a disease spread by ticks have
previously been presented. Based upon clinical similarities with
Lyme disease and high levels of antibodies against Borrelia
burgdorferi in Chinese sarcoidosis patients, this tick-borne
bacterium was suggested as a trigger of sarcoidosis [5, 6].
However, later attempts to repeat these results have failed [7, 8].
The aim of this study was to find further evidence for the
suggested association between sarcoidosis and R. helvetica by
investigating the immune response against rickettsial species
in well-characterised sarcoidosis patients.

Materials and methods
Study subjects
A total of 20 patients with sarcoidosis (median age 38 yrs,
range 28–62 yrs; 13 males and seven females) participated in
the study. All of the patients revealed a clinical picture that
was compatible with sarcoidosis and they were considered
as having active disease [9]. The diagnosis was based upon
histopathological evidence of non-caseating granulomas
(n=12) and/or Löfgren9s syndrome (n=11), i.e. acute onset
with fever, erythema nodosum and/or ankle arthritis and the
presence of bilateral hilar adenopathy [1]. Sera from all of the
patients with Löfgren9s syndrome and from three patients
with more insidious onset of symptoms, e.g. dry cough,
low-grade fever and fatigue, were analysed at the time of
diagnosis. Sera from the remaining six patients were collected
after a disease duration of o2 yrs (table 1). In addition, sera
were also analysed from nine of the included patients after
clinical and radiological resolution of disease.

Methods
A micro-immunofluorescence (MIF) test was employed to
investigate the presence of specific anti-rickettsial immunoglobulin (Ig)G antibodies in patient sera [10]. R. conorii and
R. typhi were used as control antigens for species belonging to
the SFG and typhus groups of rickettsiae, respectively. Sera
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Table 1. – Chest radiograph classification at the time of serum
sampling (disease onset or o2 yrs after diagnosis)
Chest
radiograph

Stage
Stage
Stage
Stage

0
I
II
III

Disease onset

Disease
o2 yrs

Acute onset
(Löfgren9s syndrome)

Insidious
onset

0
7
4
0

0
3
0
0

1
1
2
2

Data are presented as n. Patients investigated at disease onset are subdivided depending on initial symptoms. Stage 0: normal chest radiograph; stage I: bilateral hilar adenopathy (BHL) without parenchymal
shadowing; stage II: BHL with parenchymal shadowing; stage III:
parenchymal shadowing without BHL.

from patients diagnosed with spotted fever or murine typhus
served as positive controls with end-point IgG titres of 640
and 1,280 for R. conorii and R. typhi, respectively.

Results
In contrast to positive controls, all sera from sarcoidosis
patients, irrespective of clinical stage, were negative for
detectable antibodies to Rickettsia species.

Discussion
In the present study, none of 20 well-characterised
sarcoidosis patients revealed serological signs of rickettsial
infection. The result does not support the recent study by
NILSSON et al. [4], in which a strong association between
sarcoidosis and signs of R. helvetica infection was suggested.
The genus Rickettsia includes Gram-negative, obligate
intracellular bacteria, which are transmitted to humans by
arthropods [11]. Several species are potentially harmful to
humans, as exemplified by R. prowazekii and R. rickettsii
causing epidemic typhus and Rocky Mountain spotted fever,
respectively, whilst others are not known to cause disease in
humans. However, the number of known rickettsial species
that are pathogenic to humans is increasing and has almost
doubled during the last decades. In Sweden, human Rickettsia
diseases are uncommon and, in principal, restricted to a
few import cases each year. As a consequence, the Swedish
seroprevalence of Rickettsia antibodies is very low.
R. helvetica was first isolated in Switzerland from Ixodes
ricinus ticks in 1979 [12] and has since been isolated from the
same tick in other European countries, such as France [13]
and Sweden [14]. Although I. ricinus commonly bites humans,
the pathogenic potential for R. helvetica remains somewhat
unclear and is restricted to a few case descriptions. NILSSON
et al. [15] previously reported signs of R. helvetica infection in
two cases of sudden death in young males with myocarditis.
In a French sero-survey by FOURNIER et al. [16], 9.2% of 379
forest workers were seropositive to R. helvetica. The authors
also detected an elevation in antibody titres against R.
helvetica in a patient presenting with transient symptoms of
fever, fatigue and myalgias, suggesting an ongoing infection
by this bacterium.
The association between R. helvetica and sarcoidosis
presented by NILSSON et al. [4] was based upon the detection
of genetic material by PCR technique in two patients with
sarcoidosis that was diagnosed post mortem (one patient was
previously reported as a case of sudden death in the study by
NILSSON et al. [15]).

Furthermore, immunohistochemical signs consistent with
rickettsial infection were detected in archival sarcoid tissues
from 26 out of 30 patients. Together with electron microscopy
findings in tissues from a few patients, this was suggested to
support an association between R. helvetica and sarcoidosis.
However, NILSSON et al. [4] did not succeed in isolating any
microorganism, nor did they analyse serum for antibody titres
against any Rickettsia species.
Most of the patients in the current study came from a
similar geographical area in Sweden as the patients studied by
NILSSON and co-workers [4]. It should also be noted that
almost every patient who was immunohistochemically studied
by NILSSON et al. [4] was reported to exhibit evidence of
rickettsial infection. Thus, it is unlikely that the failure to find
serological support for rickettsial infection in the current
patients is explained by differences in patient populations.
The risk of excluding relevant subgroups was minimised by
including patients with differences in clinical appearance.
In this study, the well-established MIF technique was relied
upon for demonstration of an ongoing infection with
rickettsia. The antibody production in rickettsial infections
is characterised by an early IgM response followed by an
increase in IgG titres. Exceptions from this pattern do occur,
since human R. prowazekii infections may exist in a latent
form for several decades until reactivation and presentation
as Brill-Zinsser disease [17]. However, although the antibody
response in this condition diminishes during the latency
phase, it characteristically returns when the infection reactivates. It should also be noted that an activation of the
humoural response with hypergammaglobulinaemia is
considered to be a prominent feature of sarcoidosis. Thus,
knowledge of the common serological response in established
rickettsioses, as well as the immune response in sarcoidosis,
contradicts a rickettsial infection in the current patients.
In conclusion, in the present study of well-characterised
Scandinavian sarcoidosis patients with different patterns and
duration of disease, none had a serological response against
Rickettsia species. The results do not support the hypothesis
that Rickettsia helvetica is involved in the aetiology of
sarcoidosis.
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