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a b s t r a c t   

Alternaria is a dematiaceous fungus ubiquitously found in nature. It can cause infections, especially in 
immunocompromised patients. We report a periorbital location of Alternaria infection in an im-
munocompetent woman with a confusing clinical presentation. The diagnosis was confirmed by a cuta-
neous biopsy of the cheek. PCR sequencing identified Aternaria alternata species. The evolution was fatal 
despite antifungal treatment. 

© 2021 Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Introduction 

Alternaria is a dematiaceous fungus ubiquitously found in nature. 
Thereby it could contaminate the culture or colonize the skin but not 
infect superficial tissue [1,2]. Phaeohyphomycoses are caused by this 
melanized mold and are uncommon as human infection [2,3]. Fur-
thermore, this fungus has a wide spectrum of clinical disease from 
local organ manifestations to systemic infection [1,4]. It has often 
been associated with hypersensitivity pneumonitis, bronchial 
asthma, and allergic sinusitis and rhinitis. Nevertheless, it can cause 
paranasal sinusitis, eye infections, onychomycosis, skin infections, or 
granulomatous lung disease, soft palate perforation, and dis-
seminated disease [5,6]. Infection by Alternaria species are mostly 
localized in the skin and soft tissue and are of specific concern in 
immunocompromised patients (transplanted patients, sarcoidosis, 
hematological malignancy, Diabetes) [3,4,7–9]. However, only a few 
cases of primary cutaneous alternariosis have been reported in 

immunocompetent patients [2,6,10,11]. We report a periorbital lo-
cation of Alternaria infection in an immunocompetent woman with a 
confusing clinical presentation. We also provide a review of pre-
viously reported cases in the literature. 

Case 

A 36 yearsold woman, pharmacy assistant who has no significant 
pathological history, no particular treatment or use of contact Lenses 
nor of special eye drops, was hospitalized in Ophtalmology depart-
ment 6 months ago for a bilateral eyelid redness with edema evol-
ving for 2 months (without fever). At the initial biology, the CBC, 
Sedimentation rate (SR), C-reactive protein, PCT, Calcemia, phos-
phoremia, serum protein electrophoresis, serum-angiotensin con-
verting enzyme, anti-nuclear antibodies, ANCA, β2 microglobulin, 
Creatine kinase, AST, ALT, LDH, FT4 and TSH were normal. The tu-
berculin skin test was 6 mm and the test for Mycobacterium tu-
berculosis in sputum was negative. The chest x-ray was without 
abnormalities. Orbital MRI revealed inflammatory thickening of the 
left lacrimal gland, oculomotor muscles and orbital fat, justifying a 
biopsy of the lacrimal glands addressed to pathology department. It 
showed non-specific inflammation. An inflammatory pseudotumor 
was suspected and corticosteroid therapy was started at a dose of 
1 mg/kg/day for 2 months combined with methotrexate at a dose of 
20 mg per week for 1 month. The evolution was marked by the 
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decrease in visual acuity related to a compressive occlusion of the 
central artery of the left eye. A CT scan of the facial mass showed an 
osteosclerotic bone change predominant in the left orbit and max-
illary sinuses suggesting inflammatory involvement. A second 
biopsy of the nasal cavity sent to pathology department, revealed an 
erosive chronic inflammatory rearrangement of the nasal mucosa 
without specific granuloma or signs of malignancy. She was treated 
by broad-spectrum antibiotic therapy during 18 days without im-
provement. 

Therefore, she was addressed to the department of infectious 
disease and was hospitalized on day 0. On admission, she was febrile 
at 39 °C. She had bilateral proptosis, edema, and eyelid and perio-
cular redness with crusted lesions and clear secretions causing dis-
comfort in eyelids opening. Fig. 1 illustrates the clinical evolution of 
skin lesions. The ophthalmologic examination showed a decrease in 
visual acuity on the right eye with no light perception on the left 
one. It also objective a weak direct photomotor reflex on the right 
eye, a reflective mydriasis on the left eye, hypertonic globes, sug-
gesting compressive optic neuropathy. An examination under gen-
eral anesthesia revealed in the anterior segment of eyes, significant 
chemosis and corneal edema, the posterior chamber was not seen 
(day 1). Biology investigation (day 0) to research an underlying 
disease as inflammatory disease or a cause of immunodepression: 
anti-SSA/Ro, anti-SSB/La, Rheumatoid factor, C3, C4, dsDNA and HIV 

serology were ordered and were normal; the CBC showed a pancy-
topenia (Hb=10.3 g /dl; MCV=80.2 fl; WBC=2800/mm3; neu-
trophils=2230/mm3; lymphocytes=300/mm3; platelets=95000/ 
mm3) justifying a sternal puncture (for bone marrow aspiration) 
which was normal. C-reactive protein, PCT were negative and SR was 
40 mm/hour. A hypercalciuria at 24 mmol/24 h was noted. Orbital 
MRI (day 9) showed a diffuse intra and extra orbital inflammatory 
process infiltrating periorbital soft tissues, oculomotor muscles, and 
optic nerves evoking granulomatosis (Fig. 2). Thoracoabdominal CT 
(day 9) showed a pericardial effusion of moderate abundance. The 
diagnosis of sarcoidosis was evoked justifying the prescription of 3 
boluses of solumedrol followed by an oral relay at a dose of 1 mg/kg/ 
day with a dose of Endoxan 700 mg on day 15. Nevertheless, the 
fever persisted. The CBC was normalized. A third biopsy of the or-
bital fat was made on day 41 and addressed to pathology depart-
ment. Histological study showed of a dense and diffuse 
inflammatory reaction without signs of malignancy. Microbiological 
swab of lesions was sent to Microbiology and parasitology labora-
tories. It was positive in culture for Alcaligenes Xylosoxidans, steno-
trophomonas maltophilia and Candida albicans. The patient was 
therefore treated with antibiotic therapy, voriconazole and corti-
costeroid therapy was maintained at a dose of 40 mg (day 45). 

In front of the extension of the edema to the hemiface and the 
appearance of cutaneous necrosis in the left cheek (Fig. 1), the 

Fig. 1. : Clinical evolution of orbital edema: Day 0 (a); Day + 15 (b); Day + 45 (c); Day + 60 (d).  
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diagnosis of mucormycosis was suspected. Thus the corticosteroid 
therapy was stopped and the V-fend was replaced by Amphothericin 
B (AMB: 1 mg/kg/day) (on day 52) associated to antibiotic therapy. 
However, no improvement was seen. The last cutaneous biopsy of 
the cheek was sent to the parasitology laboratory on day 60 and 
isolated in culture Alternaria sp. The diagnosis of facial alternariosis 
has been made. But unfortunately the evolution was fatal despite 
antifungal treatment (she totalized 8 days of AMB). 

Microbiological study 

The specimen was cultured on Chloramphenicol Sabouraud 
agar medium. After 7 days of culture, the colonies appear black 
and downy on the recto side and brown/black on the reverse side. 
The microscopic examination of colonies showed brown dictyos-
pores arranged in short chains compatible with Alternaria species 
(Fig. 3). For species identification, molecular techniques were 
used. DNA was extracted from the colonies. The ITS2 region was 
amplified and sequenced using universal primers ITS1 (5′- 
TCCGTAGGTGAACCTGCGGC-3′) and ITS4 (5′-TCCTCCGCTTATTGA-
TATGC-3′). 

Fig. 3. : Characterization of Alternaria alternata colonies on front view (a) and back 
view (b) after culture on Sabouraud medium for 7 days.c: Dark septate hyphae and 
multiple dictyospores arranged in short chains. Scale bar = 20 µm. 

Fig. 2. : Orbital MRI: Diffuse inflammation intra and extra orbital infiltrating peri-
orbital soft tissues, oculomotor muscles and optic nerves. 

Ta
bl

e 
1 

Ch
ar

ac
te

ri
st

ic
s 

an
d 

sp
ec

ie
s 

of
 1

0 
im

m
un

oc
om

pe
te

nt
 p

at
ie

nt
s 

w
it

h 
cu

ta
ne

ou
s 

al
te

rn
ar

io
si

s 
in

 t
he

 l
it

er
at

ur
e.

   
   

   
  

A
u

th
or

s/
Ye

ar
 

Co
u

n
tr

y 
P

at
ie

n
t 

A
ge

/S
ex

 
Le

si
on

 s
it

e 
A

ss
oc

ia
te

d 
Tr

au
m

a 
Co

rt
ic

os
te

ro
id

 
Sp

ec
ie

s 
Id

en
ti

fi
ed

 
Tr

ea
tm

en
t 

O
u

tc
om

e 
 

Cu
rr

en
t 

ca
se

 
Tu

ni
si

a 
36

/F
em

al
e 

or
bi

ta
l 

N
o 

ye
s 

A
lt

er
na

ri
a 

al
te

rn
at

a 
A

m
ph

ot
er

ic
in

 B
 

D
ea

th
 

Z.
 H

at
ta

b 
/2

01
9[

6]
 

Tu
ni

si
a 

19
/ 

M
al

e 
Rh

in
o 

si
nu

si
ti

s 
an

d 
or

bi
ta

l 
N

ot
 r

ep
or

te
d 

N
on

e 
A

lt
er

na
ri

a 
al

te
rn

at
a 

A
m

ph
ot

er
ic

in
 B

 f
ol

lo
w

ed
 b

y 
 

it
ra

co
na

zo
le

+s
ur

ge
ry

 
H

ea
lin

g 

R.
C.

 P
at

el
/2

01
5[

2]
 

U
SA

 
13

/M
al

e 
A

nk
le

 
K

ic
ke

d 
du

ri
ng

Sp
or

ti
ng

 
ev

en
t 

N
on

e 
A

lt
er

na
ri

a 
sp

p.
 

O
ra

l 
it

ra
co

na
zo

le
, t

op
ic

al
 e

co
na

zo
le

 1
%

 
H

ea
lin

g 

H
u 

W
./2

01
4[

10
] 

Ch
in

a 
28

/M
al

e 
Le

g 
Tr

ip
pe

d 
ov

er
 a

 s
to

ne
 

N
on

e 
A

lt
er

na
ri

a 
ar

bo
re

sc
en

s 
O

ra
l 

it
ra

co
na

zo
le

, t
op

ic
al

 a
m

ph
ot

er
ic

in
 

B 
0.

25
%

 
H

ea
lin

g 

D
es

si
on

it
i/

20
13

[1
9]

 
G

re
ec

e 
58

/M
al

e 
D

or
sa

l 
H

an
d 

Le
m

on
 t

re
e 

th
or

n 
N

on
e 

A
lt

er
na

ri
a 

al
te

rn
at

a 
O

ra
l 

fl
uc

on
az

ol
e,

 t
op

ic
al

 b
if

on
az

ol
e 

1%
 

H
ea

lin
g 

M
at

so
n 

D
R/

20
10

[1
2]

 
U

SA
 

17
/M

al
e 

A
nk

le
 

La
ce

ra
ti

on
 

N
on

e 
A

lt
er

na
ri

a 
sp

p.
 

O
ra

l 
it

ra
co

na
zo

le
 

H
ea

lin
g 

G
ur

ca
nS

./2
00

9[
11

] 
Tu

rk
ey

 
71

/M
al

e 
A

nk
le

 
N

ot
 r

ep
or

te
d 

N
on

e 
A

lt
er

na
ri

a 
al

te
rn

at
a 

O
ra

l 
it

ra
co

na
zo

le
, t

op
ic

al
 b

if
on

az
ol

e,
 o

ra
l/

 
to

pi
ca

l 
gr

is
eo

fu
lv

in
 

H
ea

lin
g 

W
ill

ia
m

s 
C.

/ 
20

08
[2

0]
 

U
K

 
85

/M
al

e 
Th

ig
h 

N
o 

tr
au

m
a 

N
on

e 
A

lt
er

na
ri

a 
sp

p.
 

O
ra

l 
it

ra
co

na
zo

le
 

H
ea

lin
g 

O
no

 M
./2

00
4[

13
] 

M
ex

ic
o 

48
/F

em
al

e 
K

ne
e 

N
ot

 r
ep

or
te

d 
Ye

s 
(t

op
ic

al
 s

te
ro

id
 p

re
sc

ri
be

d 
fo

r 
Re

it
er

’s
 

di
se

as
e)

 b
ef

or
e 

A
lt

er
na

ri
os

is
 d

ia
gn

os
is

 
A

lt
er

na
ri

a 
al

te
rn

at
a 

O
ra

l 
it

ra
co

na
zo

le
 

H
ea

lin
g 

Ro
bb

 C
W

./2
00

3[
14

] 
U

SA
 

6/
M

al
e 

Ch
ee

k 
N

ot
 r

ep
or

te
d 

Ye
s 

(d
es

on
id

e 
0.

05
%

 c
re

am
) 

pr
es

cr
ib

ed
 f

or
 

A
lt

er
na

ri
a 

in
fe

ct
io

n 
A

lt
er

na
ri

a 
sp

p.
 

O
ra

l 
fl

uc
on

az
ol

e,
 t

op
ic

al
 e

co
na

zo
le

 
H

ea
lin

g 
 

M. Jebari, L. Mtibaa, R. Abid et al. IDCases 27 (2021) e01356 

3 



After DNA extraction, the amplification of the ITS2 region gives a 
DNA band of approximately 600 bp. By comparing the sequencing 
data to others existing on GenBank, the present species matched 
100% to Alternaria alternata. 

Discussion 

In total, our patient was immunocompetent and had an un-
specific clinical presentation evolving for 6 months before her ad-
mission. During her 2 months of hospitalization, several diagnoses 
were evoked: granulomatosis, sarcoidosis with prolonged corticos-
teroid therapy further aggravating the lesions. Four biopsies were 
performed, of which 3 were addressed to anatomopathology and did 
not allow visualization of the fungus. Only one but late biopsy was 
adressed in mycology and allowed the isolation of Alternaria. 

To our knowledge, there are nine cases reported of cutaneous 
alternariosis in immunocompetent patients (Table 1). The most 
common locations are the lower extremities, and there is a trauma 
story in most cases [2,10–13], However in our case the notion of 
minor or major face trauma was not found. Hu in a review of all 
cutaneous alternariosis, reported 29 cases, and no one was located in 
the face. Only two of the 29 were immunocompetent and the in-
fection was located at the legs [10,12]. Referring to Table 1, Robb CW 
et al. reported a facial location of alternariosis in a 6 years-old-child 
with a good outcome [14]. Hattab et al. reported a case of rhinosi-
nusitis with orbital involvement due to Alternaria in an im-
munocompetent patient having a history of allergic rhinosinusitis  
[6]. We describe here a confusing presentation of facial alternariosis 
with orbital extension in an immunocompetent patient. 

The clinical appearance of the alternariosis cutaneous lesions is 
very variable and unspecific. Symptoms observed could be thick-
ening, ulcerations, nodules, plaques, scales, and erosions which lead 
to diagnosis difficulties [1,2,10]. In our case, the unusual presentation 
caused a delayed diagnosis and inappropriate therapy with corti-
costeroids and antibiotics. 

The diagnosis of alternariosis is essentially based on the histo-
logical and mycological analysis of a biopsy sample [1,12]. This is due 
to their frequent occurrence as laboratory contaminants [15]. 

Histology can reveal hyperkeratosis, parakeratosis, granuloma-
tous inflammation as well as fungal elements with PAS stain [6]. 
Mycological culture shows white-brown mold colonies composed of 
septate hyphae and chains of conidia with transverse and long-
itudinal septations [1,12]. Schuermans recommend combining the 
bacterial and fungal culture of tissue, with the pathological and 
mycological study as a cornerstone of the diagnosis. The value added 
by the molecular diagnosis is not negligible [16]. 

In our case the mycological culture was contributive but it was 
complemented by PCR sequencing in biopsy tissue. Molecular 
biology allows the identification of Alternaria species. In our patient, 
we isolated Alternaria alternata. This species represents 80% of 
identified species isolated from cutaneous alternariosis in healthy 
individuals (Table 1). Indeed, the majority of cutaneous and sub-
cutaneous infections are by Alternaria alternata followed by Alter-
naria infectoria, Alternaria tenuissima, Alternaria alternatum, and 
Alternaria tenuis [17]. 

Cutaneous alternariosis usually requires the combination of wide 
excisional surgery, prolonged antifungal therapy, and reduction of 
immunosuppression [5,6,10]. According to Table 1, itraconazole was 
the most prescribed molecule with a good evolution in 67% of cases 
(7/10). Besides, the combination of antifungals was frequently used 
in 55% of cases (5/10) with a good outcome. However, there are no 
standardized therapies for alternariosis. Itraconazole, voriconazole, 
posaconazole, and amphotericin B constitute the cornerstones of the 

antifungal management of cutaneous and subcutaneous alter-
nariosis based on clinical data available [17,18]. Terbinafine also has 
been used successfully in the treatment of cutaneous alternariosis. 
Combination antifungal therapy can be recommended in dis-
seminated cases [17]. 

The outcomes are often favorable, but the fatal issue is possible 
especially in the immunocompromised patients [8–10,15]. In our 
case, the ambiguity of the clinical presentation, the unusual orbital 
location, and especially the immunosuppressive therapies provided 
delayed the diagnosis and worsened the prognosis. 

In conclusion, the melanized fungus genus Alternaria is now an 
emerging cause of fungal disease in humans. We describe a rare case 
of orbital alternariosis in an immunocompetent patient with a 
confusing presentation. The use of mycological examination of tissue 
and the value added by the molecular diagnosis can remedy diag-
nosis difficulty. 
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