DOI: 10.2298/SARH1612657C
UDC: 616.216-002.828; 616.155.392-085.277.065

Srp Arh Celok Lek. 2016 Nov-Dec;144(11-12):657-660

MPUKA3 BOJIECHUKA / CASE REPORT

Mucormycosis of the paranasal sinuses in a patient
with acute myeloid leukemia

Nata$a Colovi¢'?, Valentina Arsi¢-Arsenijevi¢®, Aleksandra Bara¢?, Nada Suvajdzi¢'?, Danijela
Lekovi¢'?, Dragica Tomin'?

'Clinical Center of Serbia, Clinic for Hematology, Belgrade, Serbia;
2University of Belgrade, School of Medicine, Belgrade, Serbia;
3University of Belgrade, School of Medicine, Institute of Microbiology and Immunology, Belgrade, Serbia

SUMMARY

Introduction Invasive fungal infection is among the leading causes of morbidity, mortality, and economic
burden for patients with acute leukemia after induction of chemotherapy. In the past few decades, the
incidence of invasive fungal infection has increased dramatically. Its management has been further
complicated by the increasing frequency of infection by non-Aspergillus molds (e.g. Mucorales). Neu-
tropenic patients are at a high risk of developing an invasive mucormycosis with fulminant course and
high mortality rate (35-100%).

Case Outline We are presenting the case of a 72-year-old male with an acute monoblastic leukemia.
The patient was treated during five days with hydroxycarbamide 2 x 500 mg/day, followed by cytara-
bine 2 X 20 mg/sc over the next 10 days. He developed febrile neutropenia, headache, and edema of
the right orbital region of the face. Computed tomography of the sinuses revealed shadow in sinuses
with thickening of mucosa of the right paranasal sinuses. Lavage and aspirate from the sinuses revealed
Rhizopus oryzae. Mucormycosis was successfully treated with amphotericin B (5 mg/kg/day) followed by
ketoconazole (400 mg/day). Two months later the patient died from primary disease.

Conclusion In patients with acute leukemia who developed aplasia, febrile neutropenia, and pain in
paranasal sinuses, fungal infection should be taken into consideration. New and non-invasive methods for
taking samples from sinuses should be standardized in order to establish an early and accurate diagnosis
of mucormycosis with the source in paranasal sinuses, and to start early treatment by a proper antifungal
drug. Clear communication between physician and mycologist is critical to ensure proper and timely
sampling of lavage and aspirate from sinuses and correct specimen processing when mucormycosis is
suspected clinically.
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INTRODUCTION

Patients with acute leukemia (AL) are consid-
ered a population at high risk for developing an
invasive fungal infection (IFI) [1]. In the Unit-
ed States, in the past few decades, the incidence
of IFI increased dramatically by approximately
200% between 1979 and 2000 [2]. In a recent
study, the cumulative probability of develop-
ing IFI after a diagnosis of AL was 11.1% at
100 days [3]. Patients undergoing treatment
for hematologic malignancies have estimated
cause-specific mortality due to IFI of 35% [4].
The most common causes of IFI are Candida
and Aspergillus, but most recent reports show
an increasing frequency of infection by non-
Aspergillus molds, especially Mucorales order.

Mucormycosis is an aggressive opportunistic
fungal infection with fulminant course caused
by various members of the Mucorales order.
The disease-causing genera in humans include
Absidia, Rhizopus, and Mucor, which are wide-
spread in nature. They produce airborne spores
that enter the body mostly through inhalation
or ingestion; occasionally, infection may be
through hematological dissemination from a
different site, but sinuses and lungs are usually
the entry points [5]. Fungi in sinuses cause fun-

gal rhinosinusitis (FRS), which has a spectrum
from noninvasive disease to acute fulminant
FRS [6]. Predisposing factors for the develop-
ment of acute fulminant FRS are numerous, but
neutropenia is the leading one, especially when
neutrophils are below 0.5 x 10°/L. Invasive
forms of FRS have very rapid course in neu-
tropenic patients and because of that require
early diagnosis, early induction of antifungal
therapy, and sometimes surgery [7, 8].

We present a case of a patient with acute
monoblastic leukemia (AML) and invasive mu-
cormycosis of paranasal sinuses.

CASE REPORT

A 72-year-old male patient with diagnosed
AML and body mass index of 27.7 kg/m?,
Eastern Cooperative Oncology Group (ECOG)
performance status of 1 and Sorror score of 2,
was admitted to the Clinic for Hematology of
the Clinical Centre of Serbia. At presentation,
laboratory data were as follows: hemoglobin 95
g/1, white blood cell count 76.5 x 10°/L, and
platelets 45 x 10°/L. In hypercellular bone mar-
row 92% of blasts predominantly myeloperoxi-
dase positive were found. Morphologic finding
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was in accordance with AML M5a. Immunophenotyping
with flow cytometry revealed a population of mono-
nuclear cells with immunophenotype HLA-DR, cMPO,
cLizozim, CD13, CD33, CD15, CD11b, CD11c, CD64,
CD14, CD163, CD36 and CD56+, indicating the diagnosis
of AML CD56+ with monocytic differentiation. Karyotype
was normal 46XY, and molecular analyses for FLT3 and
NPM were negative. The patient was ranged in intermedi-
ate group I according to Eureopean Leukemia Net classifi-
cation. Hemostasis tests showed the following: fibrinogen
6.59 g/L, prothrombin time 70%, partial thromboplastin
time 30.7 sec., and D dimer 2.1 pg/L. Biochemical analy-
ses of blood showed elevation of lactate dehydrogenase
1,497 U/L, blood urea nitrogen 15.9 mmol/L, creatinin
388 umol/L, and acidum uricum 917 umol/L. Liver func-
tion tests were within normal limits. Echocardiography
showed ejection fraction of 67%, while chest radiography
was normal. Abdominal ultrasound showed normal size
of the liver and splenomegaly of 195 mm. The patient was
treated for five days with hydroxycarbamide 2 x 500 mg/
day including rehydration and xanthine oxidase inhibitors
in order to decrease the number of white blood cells. The
therapy was continued with cytarabine 2 x 20 mg/sc dur-
ing the next ten days. More aggressive treatment was not
recommended because of the previous renal failure. After
chemotherapy, the patient became neutropenic and febrile.
He was treated with broad spectrum antibiotics without
effects. Twenty days after the last dose of chemotherapy,
the patient felt pain in the right maxillary and zygomatic
region, as well as nasal congestion and headache. On the
following day, the patient’s right palpebrae started swelling
and the pain was spread all over the right half of the face.
The radiography of paranasal sinuses revealed opacifica-
tion of the right maxillary sinus with central illumination.
Fungal hyphae was detected in an inducted lavage and
aspirate of the right maxillary sinus, while culture isola-
tion showed growth of Rhizopus oryzae (Figure 1). X-ray
of paranasal sinuses showed filled lumen of cavities with
oedematous epithelium. Computed tomography (CT) re-
vealed mucosal thickening, hypoattenuation, opacification
of sinuses as soft tissue attenuation of the right maxillary,
sphenoidal, and both ethmoidal sinuses, as well as partly
of the right frontal sinus, but without signs of invasion of
endocranium. In the right nasal cavity the thick mucin
like material was also present (Figure 2). After positive CT
tinding and mycological identification of Rhizopus oryzae
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Figure 1. Rhizopus oryzae: A) culture on Sabouraud dextrose agar; B)
microscopy (lactophenol cotton blue, 40x magnification)
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Figure 2. CT showing the presence of fluid-like content in the right
maxillary, sphenoidal and both ethmoidal sinuses, predominantly in
the right, as well as partly in the right frontal one, but without invasion
of endocranium; in the right nasal cavity, the thick mucin-like material
was also noted

in sinonasal lavage and aspirate, the diagnosis of mucor-
mycosis of the nose and paranasal cavities was established.
Invasive mucormycosis was successfully treated with am-
photericin B (5 mg/kg/day), followed by ketoconazole
400 mg/day, according to the results of antimycogram.
Symptoms, pain, and changes over the paranasal region
were resolved after treatment with antifungal therapy.
Control aspirate and lavage of sinuses after two weeks of
the last dose of antimycotic drugs were negative. Unfor-
tunately, control bone marrow aspirate again showed the
presence of 87% of monoblasts. Two months later the pa-
tient died due to the primary disease.

DISCUSSION

IFI is a major cause of morbidity and mortality in patients
with AL. Despite increased number of diagnosed cases of
IFI, due to development of prompt and accurate diagnostic
approaches and continual education about fungal diseases,
the death rate due to IFI has dropped nearly 50% in the
past two decades, from 44% during the 1995-2000 period
to 28% during the 2001-2004 period [4]. The most fre-
quent causing agents are Aspergillus, Dematiaceous molds
such as Bipolaris, Curvularia, and Alternaria species and
the Mucormycetes Rhizopus, Mucor, and Lichthemia [6].
Mucoraceae are ubiquitous fungi that are commonly found
in soil and particularly in decaying matter [5]. In a study of
patients with hematologic malignancies, the most frequent
sites of mucormycosis were the lungs (64%) and the or-
bito-sinus-facial structures (24%), while cerebral involve-
ment and disseminated infection were observed in only
19% and 8% of the cases, respectively [9, 10]. Predispos-
ing factors for these infections are neutropenia, especially
when neutrophils are lower than 0.5 x 10°/L, long-lasting
glucocorticosteroid therapy, radiotherapy, malnutrition,
diabetes, and other accompanied diseases that have impact
on a patient’s immune system [7, 8, 9, 11, 12]. Mucormy-
cosis is an aggressive infection that can cause a significant
disease in immunocompromised patients. Although many
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patients with rhinocerebral mucormycosis undergo similar
treatment, pathogen speciation should not be underap-
preciated; it may be imperative to guide antifungal drug
selection, as some mucoraceous fungi may exhibit variable
resistance to conventional therapy [13].

Mucormycosis due to inhalation of fungal spores be-
gins in the nose and paranasal sinuses with spreading to
orbital or intracranial structures either by direct invasion
or through blood vessels. The mortality rate is high, rang-
es 50-85%, while in disseminated and untreated forms it
could be 100% [3, 4, 14]. An immediate CT scanning of the
paranasal sinuses and an endoscopic examination of nasal
passages with biopsies of any suggestive lesions should be
performed. Samples from sinuses should be obtained by
non-invasive methods, due to condition of patients with
neutropenia. Proper samples include inducted sinonasal
lavage and aspirate, and should be taken at the onset of the
disease before deterioration of symptoms. Clinical samples
should be cultured and examined by histology and direct
microscopy. Delays in diagnosis and treatment lead to in-
creased mortality [11, 12].

We suppose that our patient had previous fungal colo-
nization of paranasal sinuses, without symptoms, before
diagnosis of AL was established. After worsening of AL,
developing aplasia of bone marrow and febrile neutropenia
IFI had rapidly progressed due to immunocompromised
state. Positive CT finding, absence of response to broad
spectrum antibiotics, and deterioration of symptoms were
indications that FRS should be considered. CT scan re-
vealed spread of the disease over paranasal sinuses and
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aspirate and lavage of the sinuses were taken. Rhizopus
oryzae was identified and according to antimycogram two
antimycotic drugs, amphotericin B and ketoconazole, were
successfully applied. Although the mucormycosis was suc-
cessfully solved, AL was resistant to chemotherapy and the
patient died as a more aggressive therapy could not have
been applied because of the previous chronic renal failure.

In hematologic patients with prolonged febrile neutro-
penia, headache, painful paranasal sinuses, fungal infec-
tion should be seriously taken into consideration. An early
diagnosis of fungal infections of paranasal sinuses could
be relatively easy established nowadays based on the ra-
diography, CT scan visualization, and endoscopy with the
invasive sampling as biopsy and histology of suspected
lesion. New and non-invasive methods for taking samples
from sinuses should be developed in order to make early
and accurate diagnosis of mucormycosis with the source in
the paranasal sinuses and to start early treatment by proper
antifungal drug in patients with neutropenia. Clear com-
munication between physician and laboratory is critical to
ensure correct specimen processing when mucormycosis
is suspected clinically.
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MHBa3MBHA MYKOPMMKO3a KOA NaLKnjeHTa ca aKyTHOM MUjeNONAHOM NIeyKeMUjOM
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[paruua TomuH'?

'KnuHunukn uentap Cpbuje, KnuHuka 3a xematonorujy, beorpag, Cpbuja;

YHusepautet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja;

3YHuBep3nTeT y beorpaay, MegnunHckn dakynteT, UIHCTUTYT 3a MuKpobuonorujy n nmyHonorujy, beorpag, Cpbuja
y Y, Y Yy Yy y Y,

KPATAK CAZIPXKAJ

YBop VHBa3uBHe rbrBuyHe nHobekuwje (IFl) Boaehn cy yapok
mMopbuauTeTa, MopTanuTeTa U pruHaHcMjckor onTepehersa 3a
naunjeHTe ca akyTHOM JIeyKEMMjOM NOC/ie MPUMEHE MHAY-
KLMOHe xemoTepanuje. HeKonnko nocneamnx geLeHmnja uH-
unpeHua IFl ce ppamatnuHo nosehana. Jleuetbe IF/ je fopatHO
oTexxaHo v 36or noBehaHe yyectanoctvi UHdeKLmja n3a3BaHmx
He-Aspergillus nnecHuma (Hnp. Mucorales). MaumnjeHTn ca He-
YTPOMeHMjoM Cy MOJA BUCOKMM PU3MKOM 33 pPa3Boj MHBa3NBHE
MYKOPMUKO3€ KOja Ma GpYNIMUHAHTHI TOK 11 BUCOKY CTOMY MOp-
Tanuteta (35-100%).

Mpuka3s 6onecHuKa lprikasaH je ciyyaj nauujeHTa ctapor 72
roAviHe, MyLLKapLa, ca akyTHOM MOHOGaCTHOM JIeyKEMUjOM,
KOjU je neyeH TOKOM MeT flaHa XMAPOKCKapbamnuaom y 1o3u of
2 x 500 mg/paH, npaheHo yutapabuHomy fosn of 2 x 20 mg/
SC TOKOM HapefHux 10 aaHa. [NaumjeHTy ce nojassbyjy CUMMATO-
MU rnaBobosbe, HeyTponeHuja 1 efieM fecHe NOMoBKHe 1La.
KomnjyTtepusosaHa Tomorpaduja (CT) napaHasanHux cMHyca je
OTKpWIIa 3aCeHYEebe CMHYCa, Ca 3aAeb/batbem MyKO3e AeCcHMX
napaHasajiHux CMHyca 1 ca JecTPYKLMjom KocTu. Y naeaty u
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acnupary cuMHyca je nokasaHo NpucycTBo rbuBuLe Rhizopus
oryzae. \HBa3MoBHa MyKOPMIMKO3a je YCMEeLIHO 13fleYeHa am-
doTepuumHom b (5 mg/kg/paH) npaheHo keTokoHa3onom (400
mg/paH). [1Ba Mecelia KacHuje MauujeHT je ersutrpao 36or
npumapHe 6o5ecTu.

3aksbyuak Kof XeMaToONOLLKMX NaLyjeHaTa ca akyTHOM NeyKe-
MWjOM KOZ KOjUX MOCTOjU MPUCYCTBO anasuje, NposioHrmpaHe
bebpurnHe HeyTponeHuje 1 6ona y napaHasaaHUM CUHYCMMa,
noTpebHo je pa3moTpUTM MOryRHOCT NPUCYCTBa TbUBUYHE
nHdekuuje. Tpebano 6y cTaHAaPAN30BaTH HOBE HEMHBA3VIBHE
MeTOofe 3a Y30pKOBatbe KNNHMYKOT MaTepujana n3 CrHyca, ca
LM/beM Aia Ce NPaBOBPEMEHO 1 TaYHO YCMOCTaBM AnjarHo3a My-
KOPMUKO3€, Ynjy 3BOP Ce Hanasu y napaHasanHnM CUHycMMa
1 [a ce 3aMoyHe paHa Tepanuja ca oaroBapajyfum aHTUrbU-
BMYHUM NiekoM. [lobpa KomyHMKaLumja usmehy KnmHuyapa n
MVKOJIOra je HEOMXofHa Kako 61 ce ocurypasno npaBuIHoO 1
npaBoOBPeMEHO Y30pKOBatbe JlaBaTa 1 acnuparta CriHyca Kog,
CyMHb€e Ha MyKOPMMKO3Y.

KrbyuHe peun: akyTHa fieyKemuja; HeyTporneHuja; MyKOPMUKO-
3a; NapaHasasiHW CUHYCY; KOMHBA3VBHA MbYBUYHA MHPEKLMja
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