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2. Abstract
Introduction: Rh:'mﬁm homothallicus is a new emerging pathogen causing Mucormycosis.

Case Presentation: W@ eport a case of pneumonia caused by Rhizopus homothallicus in a 54 year old
type 2 diabetic patient. The organism was isol from bronchoalveolar lavage fluid and preliminary
identified by fungal morphology and finally by sequencing of the internal transcribed spacer region.

Conclusion: Mucormycosis may be associated with cavitary lung lesions in the backdrop of poorly
controlled diabetes or other immunosuppressed states. Pulmonary mucormycosis may have variable
clinical and radiological presentations. Therefore, strong clinical suspicion and prompt management
can prevent high fatality associated with the disease.
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2.1 Data Summary
ACCESSION OP019829

| ttctcgeate gatgaagaac gtagcaaagt gegataatag tgtgaattge atattgtgaa
61 tcatcgagtc tttgaacgcea gettgeacte tatggttett ccatagagta cgeetgette
121 agcatcataa caatcccaca cataaaaatt tttttttatg tggttatggg caattettte
181 atagtatgga atcgcctaaa aaattctagg tataggtgct tgaataaagg atcatatcte
241 caatccattt tttgggagac caaggaaaca ggattgggcce accgacatac cctcatatat

301 gatctgaagt caggtgggac tacccgetga acttaageat atcaataag

3. Introduction

Ubiquitous fungi like Rhizopus, Absidia, Rhizomucor, Mucor, and Cunninghamella species of
the order Mucorales are found in the soil and cause opportunistic infections. The known predisposing
factors in patients with mucormycosis are uncontrolled diabetes, neutropenia, carcinomas,
immunosuppressive therapy, or patients on deferoxamine therapy or patients initiated on voric ole
prophylaxis [ 1,2]. Among the Genera Rhizopus, Rhizopus homothallicus is being reported from a large
number of cases and it is a new emerging pathogen [1]. The sporangiospores released by Mucorales
gain its ey in the upper or lower airways through aerosolization. Pulmonary mucormycosis is
recorded second in frequency after the rhino-orbital-cerebral among the reported cases of
Mmucormycosis.

4. Case Presentation

A 54 year old male with type 2 diabetes mellitus presema with complaints of intermittent
fever, cough with expectoration, occasional haemoptysis, and right sided chest pain for the last 20 days.
There was no history of COVID infection in the recent past. On examination, the patient was afebrile,
conscious and oriented. On auscultation, breath sounds were markedly reduced on the right side with
fine crepitations. Renal function, liver function tests and urinalysis were unremarkable except for blood
sugar levels of 516 mg/dl and total leukocyte count of 13,000 /mm® on admission. There was no
evidence of diabetic ketoacidosis with normal arterial blood gas and ue ketone analysis. There was
no evidence of acid-fast bacilli in the sputum. Serum galactomannan test was negative. Chest X-ray
revealed consolidation in middle and lower zone of right lung (Fig. 1A).

e patient was initiated on broad spectrum antibiotics and was managed for high blood sugar
levels. HRCT chest done on day 2 showed large area of coidation with bronchiectasis, fibrosis and
secondary cavitary changes showing air-fluid levels in right lower lobe with intra and interlobular septal
thickening with gm glass haze giving crazy paving pattern in right lower lobes and few patchy areas
of consolidation in right upper and middle lobe with minimal right pleural effusion (Fig. lA). As the
patient deteriorated clinically with persistent fever, high blood counts and increasing consolidations
seen on chest radiograph after 48 hours of antibiotic treatment, a bronchoalveolar lavage sample was




72
73
74
75
76

77
78
79
80
81
82
83
84
85

86

87

88

89
90
91
92

93

94
95

96

97

98

99
100
101
102
103

104
105
106
107
108
109
110
111

collected on day 4 and sent for microbiological analysis. KOH examination was performed which
showed broad aseptate fungal hyphae. On day 5, the patient underwent sudden respiratory distress for
which he was intubated. Taking into account, the reduced urine output and altered renal function, the
patient was initiated on dialysis. The patient was started on posaconazole as the salvage therapy. On

admission day 6, the patient died due to sudden cardiopulmonary arrest and could not be revived.
7
Fungal cultures results showed fast growing, c@ony white colony turning brown on Sabouraud

dextrose agar (SDA) a:ubated at 25 °C and 37 °C. The isolate was identified as Rhizopus homothallicus
as the characteristic golden-brown spiny zygospores and suspensor cells along with broad, aseptate
hyphae vum seen on lactophenol cotton blue (LPCB) mount (Fig. 1 B). DNA extraction followed by
Sanger’s sequencing of the 5.8S ribosomal RNA gene, internal transcribed spacer 2. The sequence is
submitted in GenBank with accession number OP019829. A sequence alignment was performed using

ISHAM database and it was confirmed to be R. homothallicus with a similarity index of 96.97%.

The evolutionary history was prepared using the Neighbor-Joining method and evolutionary analysis
was conducted by MEGA X (Fig.2) [3].

5. Figures (Legend)

Fig 1 A. Chest Radiograph and HRCT of the gBlient showing heterogenous pneumonia of right middle
and lower lobe with multiple cavities. B. Lactophenol cotton blue (LPCB) mount showing R.
homothallicus with characteristic golden brown, globose zygospores with stellate spines and suspensor
cells (100x).

Fig 2. Phylogenetic tree constructed using MEGA-X. The reference strains are preceded by a red dot
while strain under study by green square.

6. Discussion

Rhizopus species are the most commonly isolated fungi from the patients of mucormycosis.

Ap@ysomyces elegans, A. variabilis and Rhizopus homothallicus are reported as the emerging species
[4].Chakrabarti et al. first reported infections due to R. homethallicus in patients of pulmonary infection
[5]. There are published reports of several cases which indicates the geographical niche of the fungi [5—
10].

Pulmonary mucormycosis g been described in patients with associated immunosuppression
like neutropenia or graft-versus-host disease whereas rhino-orbital disease is typically reported in
patients with uncontrolled diabetes [11]. Contrary to the literature, the patient in the present setting had
long standing poorly rolled diabetes. Radiology is considered as a sensitive marker of pumnary
fungal infection, and the presence of the reverse halo sign on CT scan has been suggested as a strong
indicator of pulmonary mucormyc [12]. The present case presented with cavitary pneumonia which
is rarely reported in literature [5].The clinical findings and chest imaging features are not specific
therefore, pulmonary mucormycosis is easily misdiagnosed, which can result in serious consequences.




112 Microscopy and culture of the bronchoalveolar- lavage fluid remain the gold standard which is
113 done to establish the diagrm; of pulmonary mucormycosis. The preferred drug is liposomal
114  amphotericin B, however as the patient was in acute renal failure, posaconazole was initiated. The
115  patient succumbed to the disease due to delay in reaching to the health care facility. As the patient with
116 ]monary mucormycosis deteriorates rapidly, the overall mortality rate is above 40-76% [13]. Early
117  surgical treatment, appropriate antifungal therapy, and control of predisposing factors are of great
118 importance in the treatment of such cases [15].

119 The internal transcribed sequence of the showed imum similarity to sequence KU926333
120  which was isolated from the lung biopsy sample of a fatal case of pulmonary mucormyoosis patient
121 with unchecked diabetes mellitus from Paris [14]. Genomic identification of the fungi is strongly
122 recommended for improved epidemiological understanding of mucormycosis. The patient succumbed
123 tothe infection, possibly due to delay in accessing tertiary health care system.
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