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ABSTRACT

Introduction: Mucormycosis is becoming a challenging problem as the number of 
immunocompromised patients is increasing. Historically, the primary presentation of the disease 
was rhinocerebral. However, other manifestations are becoming more prevalent. 
Case Report: We report a case of healthcare cutaneous mucormycosis in 51-year-old female 
initially presenting as cellulitis. The patient subsequently had worsening necrotizing infection 
and required multiple extensive intra-operative debridement procedures along with right arm 
amputation. Histopathology later confirmed by tissue cultures, revealed evidence of Rhizopus. 
The patient was then started on lifelong isavuconazole therapy. 
Conclusion: Healthcare associated mucormycosis is a growing problem that requires high 
index of suspicion to ensure early diagnosis and prompt treatment.
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AbstrAct

Introduction: Mucormycosis is becoming 
a challenging problem as the number of 
immunocompromised patients is increasing. 
Historically, the primary presentation of the 
disease was rhinocerebral. However, other 
manifestations are becoming more prevalent. 
case report: We report a case of healthcare 
cutaneous mucormycosis in 51-year-old female 
initially presenting as cellulitis. the patient 
subsequently had worsening necrotizing 
infection and required multiple extensive intra-
operative debridement procedures along with 
right arm amputation. Histopathology later 
confirmed by tissue cultures, revealed evidence 
of Rhizopus. the patient was then started on 
lifelong isavuconazole therapy. conclusion: 
Healthcare associated mucormycosis is a growing 
problem that requires high index of suspicion to 
ensure early diagnosis and prompt treatment.
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INtrODUctION

Mucormycosis is an aggressive opportunistic fungal 
infection caused by filamentous Mucorales [1]. It 
commonly affects immunocompromised patients and 
is associated with high morbidity and mortality. While 
rhino cerebral and pulmonary mucormycosis are the most 
common forms of the disease; cutaneous, gastric, and 
intestinal manifestations are becoming more prevalent 
as the numbers of immunocompromised hosts expands 
[1]. Cutaneous mucormycosis is less common than other 
clinical forms, however, it can be lethal if not identified 
and treated early [2]. 

cAsE rEPOrt

Our patient is a 51-year-old African-American female 
with multi-system sarcoidosis and steroid-induced 
hyperglycemia. She was hospitalized, prior to current 
presentation, for a neurosarcoid flare requiring pulse 
dose of IV steroids. At the time of discharge the patient 
noted mild erythema on the right forearm, at the site 
of intravascular catheter placement.  On a follow-up 
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appointment with her primary care physician, one week 
post-discharge, the erythema was worsening. She was 
started on a 7-day course of cephalexin for treatment 
of presumed cellulitis.  Despite the antibiotic therapy, 
her symptoms progressed as she developed purulent 
bloody discharge. On initial evaluation in the emergency 
department, the patient had no complaints of fevers, 
chills, numbness or pain. The right forearm appeared 
swollen, red, and tender to palpation. Superficial eschar 
was visualized over the medial aspect. Initial laboratory 
results were significant for leukocytosis of 12.8x109 per 
liter.   A computed tomography (CT) of the right forearm 
reveled diffuse soft tissue swelling of the ulnar aspect 
with scattered subcutaneous gas. There was evidence of 
small focal fluid collection with no gas seen within deep 
muscular compartment. 

The patient was diagnosed with right forearm abscess 
and started on IV vancomycin. Plastic surgery team 
performed an intraoperative right forearm superficial 
debridement. Intraoperative wound cultures grew 
Escherichia coli, Enterococcus faecalis, and Morganella 
morganii. Based on the results of in vitro susceptibility, 
antibiotics were then escalated with the addition of 
intravenous meropenem. 

The patient continued to deteriorate despite 
aggressive therapy. On day-five of her hospitalization an 
extensive debridement of the forearm was performed. 
Histopathology of muscular and subcutaneous tissue 
revealed necrotizing infection with angioinvasion, 
surrounding infarction as well as perineural invasion 
secondary to zygomycetes (mucormycosis) (Figure 1). 
Liposomal amphotericin B was then initiated. Rhizopus 
subsequently grew on the intraoperative cultures 72 
hours later. A full body CT ruled out any evidences of 
disseminated infection. The patient continued to have 
extensive muscle and tissue necrosis requiring right arm 
amputation with shoulder disarticulation to prevent 
systemic dissemination of the infection. 

Hospital course was complicated by acute renal failure 
that was attributed to the amphotericin B. At that time, she 
was switched to oral isavuconazole and discharged home 
to continue a prolonged course of therapy. On follow-
up with infectious disease clinic at 2 and 4 weeks post- 
discharge she had no evidence of disease recurrence. It 
was decided to continue the patient on lifelong treatment 
with isavuconazole. 

DIscUssION

Healthcare associated mucormycosis is a growing 
concern as the number of immunocompromised 
patients increase [3].  Necrotizing infection secondary to 
cutaneous mucormycosis is an infrequent presentation 
of a relatively rare infection. Reports have associated 
cutaneous mucormycosis to minor skin breaks and 
trauma resulting in spore inoculation into the dermis [4, 
5]. The entry site of the fungi in the health care setting has 
been previously associated with an intravenous catheters 
[3], as appears to be the case with our patient. 

The diagnosis of mucormycosis relies upon the 
identification of organisms in tissue by histopathology 
with culture confirmation. As our case demonstrates, 
culture often yields no growth initially, and histopathology 
identification may be the only evidence of infection. High 
clinical suspicion coupled with early identification is crucial 
as treatment of mucormycosis involves a combination 
of aggressive surgical debridement with adjunctive 
antifungal therapy and decreased in immunosuppressive 
therapy [6]. Lipid formulation of amphotericin B is 
currently the recommended first-line antifungal [6]. 
However, as in our case, it is often associated with 
dose-related toxicity resulting in renal damage limiting 
its use. Isavuconazole is a newly approved extended 
spectrum triazole with activity against mucormycosis 
[7]. Advantages of using isavuconazole include great 
oral bioavailability, predictable pharmacokinetics in 
adults, and availability of a water-soluble intravenous 
formulation [8, 9].  Recent open-label case control trial 
have showed isavuconazole was similar in efficacy to 
amphotericin B and posaconazole for mucormycosis 
primary and salvage treatment [10].  Recent data also 
shows that isavuconazole is well tolerated, has fewer 
serious side effects and less drug-drug interaction when 
compared to amphotericin B [9].

cONcLUsION

In summary, mucormycosis emerges as concerning 
infection especially in the immune suppressed 
population. Our case demonstrates the need for prompt 
diagnosis and early treatment of mucormycosis, especially 
for the less common clinical form. The availability of new 
broad-spectrum antifungal antibiotics provides more Figure 1: Histopathology from debrided tissue showing 

angioinvasian and perineual invasian with broad thin-walled 
zygomycetes (H&E stain, x200).
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options for patients in whom amphotericin B is not well 
tolerated.  

*********

Author contributions
Oleksandra Lupak – Substantial contributions 
to conception and data acquisition, Analysis and 
interpretation, Drafting the article, Revising it critically 
for important intellectual content, Final approval of the 
version to be published
Kassem Bourgi – Substantial contributions to data 
acquisition, Analysis and interpretation., Revising 
article critically for important intellectual content, Final 
approval of the version to be published
Tricia Stein – Substantial contributions to conception, 
Revising article critically for important intellectual 
content, Final approval of the version to be published

Guarantor
The corresponding author is the guarantor of submission.

conflict of Interest
Authors declare no conflict of interest.

copyright
© 2016 Oleksandra Lupak et al. This article is distributed 
under the terms of Creative Commons Attribution 
License which permits unrestricted use, distribution 
and reproduction in any medium provided the original 
author(s) and original publisher are properly credited. 
Please see the copyright policy on the journal website for 
more information.

rEFErENcEs

1. Roden MM, Zaoutis TE, Buchanan WL, et al. 
Epidemiology and outcome of zygomycosis: a review 
of 929 reported cases. Clin Infect Dis 2005 Sep 
1;41(5):634–53.

2. Arnáiz-García ME, Alonso-Peña D, González-Vela 
Mdel C, García-Palomo JD, Sanz-Giménez-Rico JR, 
Arnáiz-García AM. Cutaneous mucormycosis: report 
of five cases and review of the literature. J Plast 
Reconstr Aesthet Surg 2009;62(11):e434–41.

3. Rammaert B, Lanternier F, Zahar JR, et al. Healthcare-
associated mucormycosis. Clin Infect Dis 2012 Feb;54 
Suppl 1:S44–54.

4. Adam RD, Hunter G, DiTomasso J, Comerci G Jr. 
Mucormycosis: emerging prominence of cutaneous 
infections. Clin Infect Dis 1994 Jul;19(1):67–76. 

5. Ingram PR, Suthananthan AE, Rajan R, et al. 
Cutaneous mucormycosis and motor vehicle 
accidents: Findings from an Australian case series. 
Med Mycol 2014 Nov;52(8):819–25.

6. Spellberg B, Walsh TJ, Kontoyiannis DP, Edwards J 
Jr, Ibrahim AS. Recent advances in the management 
of mucormycosis: from bench to bedside. Clin Infect 
Dis 2009;48(12):1743–51.

7. Peixoto D, Gagne LS, Hammond SP, et al. 
Isavuconazole treatment of a patient with disseminated 
mucormycosis. J Clin Microbiol 2014;52(3):1016–9.        

8. Falci DR, Pasqualotto AC. Profile of isavuconazole 
and its potential in the treatment of severe invasive 
fungal infections. Infect Drug Resist 2013;6:163–74.

9. Ananda-Rajah MR, Kontoyiannis D. Isavuconazole: 
a new extended spectrum triazole for invasive mold 
diseases. Future Microbiol 2015;10(5):693–708.

10. Miceli MH, Kauffman CA. Isavuconazole: A New 
Broad-Spectrum Triazole Antifungal Agent. Clin 
Infect Dis 2015 Nov 15;61(10):1558–65.

Access full text article on
other devices

Access PDF of article on
other devices



EDORIUM JOURNALS  AN INTRODUCTION

Edorium Journals: On Web

About Edorium Journals
Edorium Journals is a publisher of high-quality, open ac-
cess, international scholarly journals covering subjects in 
basic sciences and clinical specialties and subspecialties.

Edorium Journals 
www.edoriumjournals.com

Edorium Journals et al.

Edorium Journals: An introduction

Edorium Journals Team

But why should you publish with Edorium  
Journals?
In less than 10 words - we give you what no one does.

Vision of being the best
We have the vision of making our journals the best and 
the most authoritative journals in their respective special-
ties. We are working towards this goal every day of every 
week of every month of every year.

Exceptional services
We care for you, your work and your time. Our efficient, 
personalized and courteous services are a testimony to this.

Editorial Review
All manuscripts submitted to Edorium Journals undergo 
pre-processing review, first editorial review, peer review, 
second editorial review and finally third editorial review.

Peer Review
All manuscripts submitted to Edorium Journals undergo 
anonymous, double-blind, external peer review.

Early View version
Early View version of your manuscript will be published 
in the journal within 72 hours of final acceptance.

Manuscript status
From submission to publication of your article you will 
get regular updates (minimum six times) about status of 
your manuscripts directly in your email.

Our Commitment

Most Favored Author program
Join this program and publish any number of articles free 
of charge for one to five years.

Favored Author program
One email is all it takes to become our favored author. 
You will not only get fee waivers but also get information 
and insights about scholarly publishing. 

Institutional Membership program
Join our Institutional Memberships program and help 
scholars from your institute make their research accessi-
ble to all and save thousands of dollars in fees make their 
research accessible to all. 

Our presence
We have some of the best designed publication formats. 
Our websites are very user friendly and enable you to do 
your work very easily with no hassle.

Something more...
We request you to have a look at our website to know 
more about us and our services.  

We welcome you to interact with us, share with us, join us and of course publish with us.

Browse Journals

CONNECT WITH US

Invitation for article submission
We sincerely invite you to submit your valuable  
research for publication to Edorium Journals.

Six weeks
You will get first decision on your manuscript within six 
weeks (42 days) of submission. If we fail to honor this 
by even one day, we will publish your manuscript free 
of charge. 

Four weeks
After we receive page proofs, your manuscript will be 
published in the journal within four weeks (31 days). If 
we fail to honor this by even one day, we will publish 
your manuscript free of charge and refund you the full 
article publication charges you paid for your manuscript.

This page is not a part of the published article. This page is an introduction to Edorium Journals and the publication services. 


