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We identified Profotheca spp. microalga in ocular sam-
ples of a cat in Spain with nontreatable endogenous
endophthalmitis. Within 2 years, the eye lesions pro-
gressively worsened and neurologic signs appeared,
suggesting systemic spread of the infection. On multitar-
get sequence analysis, the feline pathogen could not be
assigned to any known Prototheca species.

rotothecosis is an uncommon disease caused

by the unicellular microalga Prototheca spp., de-
scribed in humans and animals and associated with
systemic disease, cutaneous lesions, or both (1,2). Pro-
totheca spp. has been identified as the cause of cutane-
ous lesions and in 1 case of disseminated neurologic
disease in cats (2-4). Diagnosis of protothecosis can
be challenging and usually is based on observation of
the organism in tissues and body fluids (5). Culturing
or PCR is required for a definitive diagnosis and spe-
cies identification (2,4).

A 5-year-old female Birman cat, spayed and
maintained indoors, was referred to our veterinary
hospital for a 1.5-month history of uveitis in the right
eye. Neuro-ophthalmic evaluation revealed that the
right eye was blind and had severe signs of uveitis,
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whereas the left eye was unaffected. Ultrasound ex-
amination showed exudative retinal detachment in
the right eye, confirming irreversible blindness. At 5.5
months, clinical signs of uveitis appeared also in the
other eye (Figure, panel A). At the 6.5-month follow-
up, the aqueous flare in the left eye worsened (Figure,
panel B). We obtained an aqueous humor sample and
a vitreous sample for cytologic examination, which
revealed a mixed inflammatory process and the pres-
ence in the vitreous of structures morphologically
compatible with algae of the genus Prototheca spp.
(Appendix Figure 1, panel A, https://wwwnc.cdc.
gov/EID/article/31/1/24-1198-Appl.pdf). Antifun-
gal therapy with itraconazole (5 mg/kg 2x/d) was
initiated at 10.5 months and stopped voluntarily by
the owner at 14.5 months. At the 16.5-month follow-
up, the cat was completely blind, and the clinical
signs had worsened with the development of corneal
macro-deposits (Figure, panels C, D). At 17.5 months,

3 T i\

we observed 2 episodes of neurologic clinical signs,
including vestibular signs, ataxia, and disorientation.
At 19.5 months, the owner reported that the cat had
lost her hearing. At 21.5 months, the cat’s neurologic
status further deteriorated, with the onset of seizures
and prolonged anorexia. At this point, the owner opt-
ed for the humane euthanasia of the cat but did not
give consent for a full-body necropsy.

The eyes of the cat were submitted for biopsy. The
samples had been frozen before fixation and autoly-
sis had occurred, so histopathologic investigations
were challenging because of artifacts. Nevertheless,
diffuse exudate was visible throughout all the ocular
structures (Appendix Figure 1, panel B). We observed
karyorrhectic remnants and microorganisms within
the axial cornea (Appendix Figure 1, panel C). In ad-
dition, the lens capsule was ruptured, and we noted
the presence of intra-lenticular microorganisms and
hypermature cataract formation (Appendix Figure

Figure. Clinical course of bilateral endogenous endophthalmitis in 5-year-old female Birman cat evaluated by slit-lamp biomicroscopic
examination, Madrid, Spain. A) Digital photograph of both eyes demonstrating bilateral uveitis at 5.5 months after initial visit to clinic. B)
Slit-lamp biomicroscopic image (original magnification x10) of the left eye, demonstrating a marked flare (yellow arrows) at 6.5 months
after initial clinical signs. C, D) At 16.5 months, the right eye (C) (original magnification x10) and left eye (D) (original magnification x16)
were imaged by slit-lamp biomicroscopic examination, revealing corneal endothelial macrodeposits of undefined origin, presumed to be
the result of Prototheca spp. invasion. Scale bars indicate 5 mm.
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1, panel D). The microorganisms exhibited a mark-
edly periodic acid-Schiff-positive and Alcian blue-
negative membrane. Results of PCR analysis for Cryp-
tococcus spp. were negative and, on the basis of the
morphology and staining characteristics, we suspect-
ed a diagnosis of Prototheca spp. infection.

The ocular samples tested positive for Prototheca
spp. in PCR tests that used 3 primer sets (Appendix
Table 1) and amplified a 1,800-bp sequence of the 185
rDNA, a 630-bp sequence of 285 rDNA, and a 650-
bp sequence of the cytochrome B gene. We depos-
ited the nucleotide sequences in GenBank (accession
nos. PQ111814 [185 rDNA sequence], PQ122806 [285
rDNA sequence], and PQ115153 [cytochrome B gene
sequence]). We conducted multitarget sequence and
phylogenetic analysis by using the sequences gener-
ated in this study and cognate sequences retrieved
from the National Center for Biotechnology Informa-
tion database (Appendix Figure 2). The 185 rDNA,
the 285 rDNA, and the cytochrome B gene sequences
shared the highest nucleotide identity with Prototheca
lentecrescens PK1 (GenBank accession nos. MZ198751
[86.0%], OK236514 [84.8%], and MW701399 [83.5%])
(Appendix Table 2). The feline Prototheca strain was
segregated in a separate branch within the maximum-
likelihood phylogenetic tree, diverging from other
Prototheca species, thereby supporting the hypoth-
esis of a distinct phylotaxonomic status for the strain
SPA /2024 /cat/259 (Appendix Figure 2).

Disseminated Prototheca infection already has
been reported in a cat with central nervous system
signs and a suspected diagnosis of multifocal lym-
phoma; however, in other reports, feline prototheco-
sis has been associated with cutaneous or subcutane-
ous lesions (2-4). In our case, the cat had a history
of chronic glucocorticoid administration for intestinal
disease, which probably triggered immune suppres-
sion in the animal. In addition, the cat had received 2
fecal transplants, which might be a potential source of
infection. Also, previous studies have indicated that
the Birman breed is highly susceptible to certain in-
fectious diseases, including chlamydophilosis, cryp-
tococcosis, feline infectious peritonitis, and Tritricho-
monas fetus infection (6-9). However, we could not
identify the primary source of the infection because
this microalga can be found in multiple environmen-
tal sources. Another limitation of our study was that
we could not isolate the Prototheca strain in vitro to
assess its cultural properties.

In conclusion, we describe a novel candidate Pro-
totheca species invading the ocular tissues of a cat,
a rare clinical manifestation in felids. Our findings
also extend the knowledge of the genetic diversity of
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Prototheca spp. in animals, a piece of valuable infor-
mation for pathogens with zoonotic potential.
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We describe 157 cases of Trichophyton indotineae infec-
tion in the United Kingdom, mostly in patients linked to
southern Asia. T. indotineae is spreading in the United
Kingdom and accounts for 38% of dermatophyte isolates
referred to the UK National Mycology Reference Labo-
ratory. Clinicians should suspect T. indotineae in tinea
corporis cases.

utbreaks of superficial skin infections caused

by the emergent dermatophyte Trichophyton
indotineae (Trichophyton mentagrophytes genotype
VIII) were reported in southern Asia starting in 2014
(1-4). Typically, T. indotineae infections initially in-
volve the groin (tinea cruris) and respond poorly to
treatment, resulting in widespread lesions affecting
multiple body sites. Many isolates exhibit in vitro

resistance to terbinafine, and most infections are
clinically resistant to that drug (I-5). Infections
spread easily from person to person (1-8), and some
reports suggest sexual transmission (9).

T. indotineae is endemic across Asia, but cases
have been reported worldwide (4), including in Eu-
rope (5-7), Canada (8), and the United States (9).
Mounting evidence suggests infection acquisition
and transmission outside original areas of endemicity
(5,7,9,10). Occasional cases of T. indotineae infection
have been reported from the United Kingdom (10).
We describe all cases of T. indotineae identified at the
UK National Mycology Reference Laboratory (MRL)
during a 7-year period.

We reviewed laboratory records from August
2017-July 2024 for dermatophytes identified as T.
indotineae. When available, we extracted clinical
and epidemiologic data from requisition forms.
Dermatophyte identification was determined by
whole-genome sequencing (WGS) or internal tran-
scribed spacer sequencing, combined with pheno-
typic identification (Appendix Table, https://ww-
wnc.cdc.gov/ EID/article/31/1/24-0923-Appl.
pdf). Isolates received after 2021 were identified
using phenotypic features alone. A key defining
microscopic feature was abundant fusiform to cla-
vate, thin smooth-walled macroconidia with an
acute apical tip, as well as other macroscopic and
microscopic characteristics (Appendix Figure 1).
We performed susceptibility testing by broth mi-
crodilution according to Clinical and Laboratory
Standards Institute standards (Appendix). In the
absence of an established clinical breakpoint for
terbinafine, we used an MIC of >0.5 mg/L to iden-
tify non-wild-type isolates.

The first WGS-confirmed case we noted was
from October 2018. In nearly half (42.7%, 67/157) of
identified cases, the groin, buttocks, and thighs were
directly involved, and neighboring body sites (abdo-
men and back) were implicated in another 18 cases
(Table 1). Most (84.7%) patients had links to endemic
areas, including South Asian ethnic background (n =
97), recent travel to the Indian subcontinent or Middle
East (n = 41), or both (n = 36). Household spread was
noted in 5 cases (Appendix Table).

Before 2023, most (27/36) cases were identified in
London, which was the most affected city according
to total case numbers. Since 2023, increasing numbers
of cases were found in an additional 27 cities in the
United Kingdom and Ireland, and isolate numbers
outside London exceed those in London (Appendix
Figure 3). From 2018 to 2019, the prevalence of T. in-
dotineae in the United Kingdom increased from 2% to
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