A child with soft-tissue infection
and lymphadenitis
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We report a case of a soft-tissue infection with Francisella
philomiragia, a rare opportunistic pathogen in individuals with
chronic granulomatous disease.
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A 12-year-old boy with chronic granulomatous disease (genetic
defect in CYBB exon) was admitted to our infectious disease
unit with high fever >39°C and dry cough, but in stable con-
dition (infection prophylaxis: trimethoprim/sulfamethoxazole
(160 mg once a day by mouth) and posaconazole (alternating
300 or 200 mg once a day by mouth); antimicrobial treatment:
amoxicillin/clavulanic acid (875/125 mg twice a day by mouth)).

He had a history of axillar skin lesions caused by abrasions
received while surfing during vacation. One week later, he was
admitted to the University Children’s Hospital (normal care)
because of an abscessing lymphadenitis in the right axillar, which
was incised. A swab was sent for microbiological analysis (no
growth on Columbia blood and chocolate blood agars after
enrichment in thioglycollate broth, all BD, Heidelberg, Ger-
many). He was empirically treated with piperacillin/tazobactam
(3.6 g three times daily intravenously) for 9 days, followed by
amoxicillin/clavulanic acid (875/125 mg twice a day by mouth,
ongoing at current admission), and was discharged 3 days
before the current admission.

On physical examination, an enlarged pressure-sensitive
lymph node was palpable in the right axilla. C-reactive pro-
tein was elevated (2.8 mg/dL (normal <0.5 mg/dIL)).

Chest CT scan revealed multiple consolidated round lesions
in both lungs and an enlarged lymph node in the right axilla.

A CT-guided biopsy of the pulmonary round lesions and
bronchoalveolar lavage were performed and the enlarged axil-
lar lymph node was surgically removed for microbiological and
histopathological analysis. Therapy with meropenem (720 mg
three times a day intravenously), clindamycin (300 mg three
times a day intravenously), trimethoprim/sulfamethoxazole
(160 mg twice a day by mouth) and voriconazole (200 mg twice
a day intravenously) was started.

For microbiological investigation, the lymph node was ho-
mogenized and plated on (a) Columbia blood agar, (b) choco-
late blood agar, (c) Sabouraud—glucose agar and (d) Schaedler
KV selective agar (Thermofisher, Oxoid, Hennigsdorf, Ger-
many). After 48 h of incubation at 35°C, no bacterial growth
was detected. After incubation in thioglycollate broth (35°C for
48 h), 10 pL of thioglycollate broth enrichment culture was
streaked on chocolate blood agar and incubated at 35°C.
Punctiform to circular, greyish, translucent colonies of Gram-
negative coccobacillary bacteria grew after 24 h under aero-
bic conditions (Fig. la,b) and produced hydrogen sulphide in
triple sugar iron agar (Fig. |c). Species identification (using
matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry; Bruker Daltonics, Bremen, Germany) revealed
Francisella philomiragia (identification score: 2.02), which was
confirmed by 16S RNA gene sequence comparison (100%
coverage, 100% identity with Francisella philomiragia subsp.
philomiragia  ATCC 25015, GenBank
NR_114925). The 16S rRNA sequence from our isolates is
available at NCBI (NBioProject number PRJNA668170). The

most closely related species of F. philomiragia were identified

accession  no.

using BLASTN and the corresponding 16S RNA gene sequences

were used to construct a neighbour-joining tree (Fig. 2). The
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FIG. 1. Microbiological and histopathological aspects of Francisella philomiragia. (a) Greyish, translucent colonies of F. philomiragia on Columbia blood
agar; (b) Gram-stain showing uneven Gram-negative coccobacilli; (c) hydrogen sulphide production (arrows) on triple sugar iron agar; (d) haematoxylin

& eosin stain of axillar lymph node tissue showing granuloma with focal necrosis (arrows).
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FIG. 2. Neighbour-joining tree of Francisella philomiragia and closely related species based on 16S RNA gene sequences. The bootstrap values (500

replicates) are shown next to the branches. There were 980 positions in the final data set. Evolutionary analyses were conducted in MEGA [ 6].
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closest species of F. philomiragia is Francisella noatunensis based
on the 16S RNA gene sequencing (Fig. 2).

Respiratory specimens (biopsy, bronchoalveolar lavage) and
a blood culture (BD Bactec Peds Plus Culture Vials; BD)
remained negative.

Analyses using PCR to detect fungi (ITSI/ITS2 region), Barto-
nella henselae, Mycobacterium sp., Leishmania sp. and Toxoplasma
gondii were negative from both the lymph node and lung biopsy.

A serum sample was IgG positive (ELISA, cut-off value >0.25
absorbance units; Seramun Diagnostica GmbH, Heidesee,
Germany) for Francisella tularensis but the serum sample did not
react with Western blot.

Histopathology revealed confluent and necrotizing granu-
loma in the lung biopsy and confluent epithelioid cell granuloma
with focal necrosis in lymph node tissue (Fig. 1d).

Antimicrobial susceptibility testing was done with Etests
(bioMérieux, Marcy I'Etoile, France) and MICs were interpreted
according to EUCAST pharmacokinetic/pharmacodynamic clin-
ical breakpoints [I] and CLSI MIC breakpoints for other non-
Enterobacterales [2]. The isolate was resistant to trimethoprim/
sulfamethoxazole (MIC 12 mg/L) and susceptible to meropenem
(MIC 0.094 mg/L) and ciprofloxacin (MIC 0.012 mg/L).

Antibiotic therapy was de-escalated to meropenem (| g three
times a day intravenously) and ciprofloxacin (500 mg three times
a day by mouth) and switched to ciprofloxacin monotherapy
(500 mg three times a day by mouth) after 14 days.

A follow-up chest X-ray showed persisting round lesions
but no evidence for progression or new formation of granu-
loma. The patient was discharged after 18 days in good clinical
condition.

Francisella philomiragia is a halophilic Gram-negative coccoba-
cillus. It is considered an opportunistic pathogen, causing
pneumonia and lymphadenitis, meningitis, peritonitis and sepsis
in immunosuppressed individuals, especially those with
compromised neutrophil function [3—5].

Known risk factors for F. philomiragia infection are chronic
granulomatous disease, near-drowning accidents in saltwater
and haematological malignancies [3,6—9].

The natural habitat of F. philomiragia is brackish water or
saltwater [10,11]. It has been detected in wild and farmed fish
[10,1'1] and was able to infect aquatic amoebae in a co-culture
experiment [|2]. Most published cases of human infection (18
of 21) report previous direct contact with saltwater (8 of 21) or
sojourn within 50 miles of coastline (10 of 21) [3,5,7-9]. Our
patient was surfing in the Danish North Sea | week before the

start of symptoms. He reported minor abrasion injuries in the

right axillar region from the surfing equipment. A cutaneous
inoculation of F. philomiragia in our case is therefore the most
likely route of infection.

The phylogenetically closest related species of F. philomiragia
is F. noatunensis, which is known to cause disease in fish raised in
fresh water or aquaculture [I3].

Francisella philomiragia (oxidase- and catalase-positive) can be
distinguished from F. tularensis (oxidase-negative and weakly
catalase-positive) by applying standard microbiological analyses.

Detection of anti-F. tularensis IgG is suggestive for a cross-
reactivity between F. tularensis and F. philomiragia, which is
also supported by the non-detection of specific antibodies in
the Western blot. This cross-reactivity and a delayed oxidase
reaction of F. philomiragia may result in its wrong identification
as F. tularensis.

Specimens from lung biopsy remained diagnostically negative.
The persistence of granuloma after antimicrobial therapy com-
bined with the histopathological results may suggest that the lung
granuloma originated from chronic granulomatous disease [14].

Antimicrobial susceptibility testing of F. philomiragia is not
standardized, but ciprofloxacin seems to be effective [3,8] and
was also successfully combined with meropenem in our case.
Production of B-lactamases and treatment failure of third-
generation cephalosporins, despite antimicrobial susceptibility
in vitro, have been reported [I5].

In conclusion, F. philomiragia should be considered in
immunocompromised patients if there is a history of saltwater

or brackish water exposure.
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