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Abstract  COVID-19  disease  caused  by  the  SARS-CoV-2  coronavirus  causes  a  wide  range  of  clin-
ical manifestations,  ranging  from  mild  to  severe,  with  the  main  ones  affecting  the  respiratory
tract, such  as  pneumonia.  In  patients  with  greater  severity,  the  high  frequency  of  bacterial  and
fungal coinfection  stands  out,  a  situation  related  both  to  the  patient’s  pre-existing  comorbidi-
ties and  due  to  the  hospitalization  itself.  Cases  of  mucormycosis  associated  with  COVID-19  were
highlighted  in  the  lay  and  scientific  media,  with  the  increase  in  mycosis  cases  being  directly  and
indirectly attributed  to  the  viral  infection.  This  report  describes  a  case  of  rhino-orbito-cerebral
mucormycosis  in  a  diabetic  patient  hospitalized  for  COVID-19,  whose  diagnosis  was  confirmed
by identifying  the  agent  Rhizopus  microsporus  var.  microsporus  through  culture  for  fungi  and

PCR examination.
©  2022  Sociedade  Brasileira  de  Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

� Study conducted at the Dermatology Clinic, Hospital da Santa
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 67-year-old  male  patient  with  diabetes  mellitus  (DM)
eported  eye  pain  and  a  decrease  in  visual  acuity  on  the  right

ye  for  ten  days,  which  started  during  a  recent  hospital  stay
n  another  hospital  for  COVID-19.  His  medical  file  reported
reatment  with  corticosteroids,  unspecified  antibiotic  ther-
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Figure  1  Erythema  and  severe  swelling  of  the  conjunctiva
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ssociated  with  upper  eyelid  erythema.  Rhino-orbito-cerebral
ucormycosis.

py,  and  respiratory  physical  therapy.  He  was  discharged
rom  this  hospital  and  immediately  sought  the  service  with
dema  and  intense  erythema  on  the  right  conjunctiva,  mild
rythema  on  the  upper  eyelid  (Fig.  1),  and  ocular  ple-
ia  on  dynamic  examination.  Complementary  tests  showed
M  decompensation,  and  a  computed  tomography  showed

nflammatory  sinus  disease.  With  the  diagnostic  hypothesis

f  rhino-orbito-cerebral  mucormycosis,  a  surgical  approach
as  performed,  and  the  material  was  sent  for  histologi-
al  examination,  which  showed  coenocytic  hyaline  hyphae
ith  a  90 ◦ angle  (Fig.  2),  and  for  fungal  culture,  which
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o
t

igure  2  Histopathological  section  of  a  surgical  specimen  from  

oenocytic hyphae  at  ×400  magnification.  (A),  Hematoxylin  &  eosin

50
s,  A.P.  Reis  et  al.

howed  growth  of  Rhizopus  sp.  (Fig.  3).  The  colony  was  sent
or  identification  of  the  isolate  by  PCR,  and  the  regions  of
he  internal  transcribed  spacer  (ITS)  were  amplified  using
he  ITS4  and  ITS5  regions  of  the  5.8S  gene  of  the  fungus
ibosomal  DNA  (rDNA),  which  identified  the  agent  Rhizopus
icrosporus  var.  microsporus. After  treatment  with  lipo-

omal  Amphotericin  B  and  compensation  of  the  underlying
isease,  the  patient  developed  a  worsening  clinical  picture,
equiring  a  second  surgical  approach  with  ocular  enucle-
tion  and  extensive  surgical  debridement.  The  patient  had

 good  evolution,  with  progressive  improvement,  and  was
ischarged  after  66  days  of  hospitalization  under  outpatient
ollow-up  for  aesthetic  adjustment.

Mucormycosis  is  a  rare,  opportunistic,  globally  dis-
ributed  fungal  disease  whose  physiopathology  is  centered
n  angioinvasion  that  leads  to  tissue  necrosis.  Among  the
ost  often  described  etiological  agents  are  the  coenocytic

ungi  of  the  Rhizopus  and  Mucor  genera.1,2 Because  it  is
n  ubiquitous  and  saprophytic  fungus,  the  infection  usually
ccurs  in  patients  with  a  disease  that  favors  immunosup-
ression,  with  DM  being  the  most  common  one.2,3 The  most
requent  clinical  form  is  the  rhino-orbito-cerebral  type,1,4

hich  has  a  poor  prognosis  and  shows  better  rates  when
mphotericin  B  is  associated  with  extensive  surgical  excision
f  the  infected  tissue.1,5

In  a  study  conducted  before  the  COVID-19  pandemic,
1%  of  the  world’s  cases  of  mucormycosis  were  reported
n  India.6 In  a  recent  study  carried  out  in  the  same  coun-
ry,  1.8%  of  COVID-19  patients  developed  mucormycosis,  of
hich  76.6%  of  these  co-infected  patients  were  diabetics.7

hese  rates  are  not  surprising,  as  India  ranks  second  in  the
orld  in  absolute  numbers  of  people  with  DM,  which  is  the
ain  risk  factor  for  mucormycosis.3

SARS-CoV-2  also  promotes  changes  in  the  host,  especially

n  the  severe  forms  of  infection,  favoring  the  development
f  mucormycosis  agents.  Among  them  are  the  direct  damage
o  pancreatic  cells,  causing  acute  DM  and  ketoacidosis,  the

the  patient  with  rhino-orbito-cerebral  mucormycosis  showing
.  (B),  PAS  staining.  (C),  Grocott  Gomori  staining.
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Figure  3  Rhizopus  microsporus.  (A),  Colony  consisting  of  whitish  ‘‘cotton-wool’’  mycelium  and  blackish  granular  aerial  mycelium.
( angio
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B), Microculture  showing  coenocytic  hypha  with  rhizoids,  spor
s observed  around  the  structure  (Cotton  blue,  ×400).

se  of  corticosteroids,  which  alter  glycemic  homeostasis  and
ndirectly  favor  the  progression  of  mycosis,  the  alteration
f  iron  metabolism  leading  to  an  internal  environment  with
igh  rates  of  ferritin,  a  key  factor  for  the  development  of
he  fungus,  and  finally,  endothelitis  caused  directly  by  the
irus,  facilitating  fungal  angioinvasion.8

The  case  described  herein  maintains  the  classic  line  of
ucormycosis  presentation,  the  rhino-orbito-cerebral  type,

n  a  patient  with  a  history  of  DM,  who  shares  another  sever-
ty  factor,  COVID-19  infection.  Prompt  and  correct  treatment
ith  antifungals  and  surgical  approaches  resulted  in  a  dis-
guring  outcome,  but  with  the  preservation  of  the  patient’s

ife  in  this  serious  and  fatal  disease.
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