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Rheumatologists frequently encounter cases of fever of 
unknown origin (FUO), whether in immunosuppressed 
patients with autoimmune diseases or in those referred for 
evaluation of persistent, unexplained fever. FUO is charac-
terized by a prolonged febrile state with no identifiable cause 
after initial standard diagnostic approaches. First described 
over six decades ago, FUO continues to be a significant chal-
lenge, requiring comprehensive and often invasive diagnos-
tic investigations to uncover the underlying cause [1]. The 
differential diagnosis is broad, encompassing infectious, 
neoplastic, autoimmune, and miscellaneous etiologies [2]. 
Advances of the recent years, such as targeted therapies, and 
emerging pathogens, have expanded the scope of potential 
culprits.

This case series includes six patients (three female, 
three male; aged 49–80 years) with underlying rheuma-
toid arthritis, granulomatosis with polyangiitis (GPA), and 
multiple sclerosis (MS) that presented with FUO (Table 1). 
Five had received rituximab for rheumatologic disease; one 
was treated with ocrelizumab for MS. Symptoms preced-
ing diagnosis ranged from 2 to 14 months, and included 
fever, fatigue, night sweats, and weight loss. Initial inves-
tigations, including laboratory tests, imaging, endoscopy, 
and bone marrow analysis, ruled out infections and malig-
nancies. Four patients were hospitalized. Notable find-
ings were splenomegaly in three patients, thrombocytope-
nia in two, and elevated CRP levels in all cases. Despite 

comprehensive diagnostics, the cause of FUO remained 
unidentified. Finally, eubacterial polymerase chain reaction 
(PCR) testing of venous blood samples revealed evidence 
of Candidatus Neoehrlichia mikurensis, confirming the 
diagnosis of Neoehrlichiosis. Targeted antibiotic therapy 
with doxycycline was initiated, leading to significant clini-
cal improvement. Fever resolved, and symptoms gradually 
subsided. Follow-up imaging demonstrated a reduction in 
splenomegaly and normalization of blood count.

Neoehrlichiosis is a rare disease caused by the tick-borne 
obligate intracellular bacterium Candidatus Neoehrlichia 
mikurensis predominantly affecting immunocompromised 
individuals. The bacterium from the order Rickettsiales is 
transmitted through Ixodes ticks, commonly found in Central 
and Northern Europe and Asia [3]. Although our patients 
resided in high-risk areas (Bavaria, Germany), none reported 
active tick bites at diagnosis. The infection’s latency period 
remains unclear. Symptoms are nonspecific, including fever, 
fatigue, night sweats, and weight loss. Severe cases may pre-
sent with thromboembolic events or vasculitis. Patients on 
B-cell-depleting therapy are particularly vulnerable, along-
side those receiving other immunosuppressive treatments 
(e.g., glucocorticoids, TNF-α inhibitors) or with hematologic 
disorders. Immunocompetent individuals typically experi-
ence milder disease [3–5]. The association between B-cell 
depletion and susceptibility to Neoehrlichiosis is underex-
plored. Diagnosis relies on PCR testing, as the bacterium is 
currently uncultivable and commercial serology is unavail-
able. Treatment typically involves prolonged courses of doxy-
cycline since most standard antibiotics are ineffective [4].

Conventional diagnostic methods, such as blood cul-
tures and serology, often fail to detect rare pathogens in 
immunosuppressed patients. Eubacterial 16S rRNA PCR, 
which amplifies bacterial DNA directly from clinical sam-
ples, overcomes these limitations and offers a broad detec-
tion range [6]. However, the accessibility of this method is 
limited, as it is not widely available. The 16S rRNA PCR 
test was designed to detect more than 100 rDNA copies per 
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milliliter, reducing the risk of false-positive results [7]. To 
ensure accuracy, sequences exceeding 700 bases are com-
pared with the GenBank database, and phylogenetic analysis 
is performed using the BIBI web server [8]. Test specificity 
for bacteria and fungi is generally ≥ 98%, following CLSI 
guidelines [9]. However, due to the lack of a validated ref-
erence test for Candidatus Neoehrlichia mikurensis, precise 
clinical sensitivity and specificity remain undetermined. 
In our cases, no other significant pathogens were detected 
using 16S rRNA PCR. The presented cases underscore the 
vulnerability of B-cell-depleted patients to rare infections 
like Neoehrlichiosis, emphasizing the need for heightened 
clinical awareness, particularly in high-risk areas for tick-
borne diseases. In these endemic regions, clinicians should 
consider Candidatus Neoehrlichia mikurensis in FUO, par-
ticularly when conventional methods fail. Combining molec-
ular diagnostics with traditional methods enhances accuracy, 
enabling timely treatment while minimizing unnecessary 
investigations, hospital stays, and inappropriate antibiotic 
use. Recognizing the evolving infectious risks associated 
with advanced immunosuppressive therapies is crucial for 
optimizing care in this high-risk population.
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