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Abstract :  Mucormycosis is an oppourtunistic fungal infection due to organism ot the zygomycetes class and the order of 

Mucorales that can cause various types of infections.Fungal infection is an uncommon complication after renal transplantation we 

describe a rare form of Mucormycosis in the renal graft. An infected large perigraft collection was drained,but the patient became 

anuric and septic.Mucormycosis is an emerging invasive fungal infection,primarily affecting immunocompromised patients. 

Pulmonary mucormycosis is relatively uncommon but an important opportunistic fungal infection in immunocompromised persons. 

Among immunocompromised patients, an important clinical emergency could be represented by mucormycosis. Zygomycosis is a 

rare fungal infection seen most often in associated with prolonged neutropenia. According to the latest recommendations diagnosis 

is based on direct examination of clinical specimens, and or histopathology, and culture. We performed a Pubmed Search on reports 

of patients with mucormycosis treated with Posaconazole. 
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I. Introduction :- 

 

                         
   Infection is the major cause of death in this patient population 

[1] .Indeed in a recent autopsy study 102 renal transplant 

recipients, fungal infection were responsible for 27.5% of 

infectious deaths[2]. Mucormycosis is usually a rapidly 

progressive and frequently fatal infection in renal transplant 

patients[3]. Rarely mucormycosis developed in the kidney 

allograft itself[4].Mucormycosis reffere to a spectrum of disease 

presentations caused by fungi of the class Zygomycetes, order 

Mucorales. These ubiquitous organisms are common in 

habitants of decaying matter.(e.g.moldy bread). The vast 

majority of mucormycosis infections have been descibed in 

patients with systemic or local conditions that are associated 

with a severely immunocompromised state (e.g. diabetes 

mellitus, HIV, malignancies chemotherapy,burns etc.)[1]. 

Mucormycosis has been reported in recipients of kidney, liver, 

lung, heart and bone marrow transplants [5]. The fungus enters 

the body through either the respiratory tract, the digestive tract 

or a damaged skin barrier. Mucor infection within the renal graft 

as occurred in our patients, is a rare complication. We found 

only three previous reports of similar cases [4] [6].  

                     Zygomycosis is the third most common causes 

of fungal infection after candidasis and aspergillosis[7][8]. 

Intestinal zygomycosis is extremely rare andit is difficult to 

obtain a histological diagnosis, although it may be possible by 

means of computerised tomography guided biopsyof abnormal 

mucosa[9]. Zygomycosis has a high mortality of 70-100 %, but 

some patients may be cured by surgical excision and 

Amphotericin. “ The diagnosis of Zygomycosis is rarely 

suspected and antemortem diagnosis is made in only 23-50 % 

of cases”.Zygomycosis is rare invasive fungal infection, which 

is most often seen in immunocompromised patients, particularly 

during prolonged neutropenia. It is caused by various members 

of the phycomycetes, such as rhizopus, mucor and absidia[7-

10].                                                                
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Img. 1. Skin Mucormycosis. 

 
 
 

 
 

Img. 2 .  Skin Mucormycosis. 
 
 
 

 
 

Img.3.Mucormycosis 

 
  

Img.4. Mucormycosis. 

 

Gastrointestinal zygomycosis has been 

reported in neonates. It is presents as necrotising enterocolitis 

and invariably fatal [11][12]. In the neutropenic phase, 

inflammation of the ileum is often caused by typhiltis post 

chemotherapy. However, this condition resolves spontaneously 

when the neutrophil count recovers. Neutropenic fever can be 

common presenting feature of Zygomycosis [9-12]. The 

treatment of choice is amphotericin, preferably the lipid 

formulation, because adequate dosage can be delivered with 

reduced renal toxicity. The common prophylactic antifungal 

agents such as fluconazole and itraconazole are not active 

against the fungus[8-12].The new triazole antifungal agent 

posaconazole, has been compared with amphotericin B, 

voriconazole and itraconazole in in-vitro studies. Posaconazole 

was significantly more active than voriconazole and other 

agents[7-10]. 
                                Mucormycosis reffers to different 

diseases caused by fungal infection the most common organism 

is the Rhizopus species[13]. The major route of infection is 

through inhalation ,and when the spores are deposited in the 

nasal turbinates ,rhinocerebral disease developed.[14]. The 

rhinocerebral mucormycosis causes significant morbidity and 

requires rapid diagnosis with aggressive medical and surgical 

therapy[15]. According to anatomic localisation 

,mucormycosis can be classified as ,Rhinocerebral ,Pulmonary 

,Cutaneous ,Gastrointestinal and Disseminated[16]. Most 

patients with rhinocerebral disease have diabetes (especially 

with ketoacidosis) and this was typically observed in our 

patients as he was developing COVID-19 infection [17].    

                                As it was shown that the mortality rate of 

rhinocerebral mucormycosis is possibly reaching 50-70 % and 

the mortality rate associated with disseminated disease is 

approaching 100 % [18]. Disseminated mucormycosis 

involving the lungs and brain at Post-mortem study [19].  

Risk factors-There are multiple risk factors 

for mucormycosis such as haematological malignancies and 

neutropenia ,but the infections are also seen in transplant 

patients, diabetic patients or following trauma or burns [20]. 

The clinical presentation depends not only on the underlying 

disease ,but also on the species involved[21]. Many species can 

cause mucormycosis and recently emerging and or new species 

have been reported , such as Saksenaea erythrospora or 

Rhizopus homothallicus [22][23]. Histopathology is also 

strongly recommended . Immunohistochemistry is possible by 

using monoclonal   
antibodies that are commercially available ,but it needs trained 

personnel and specialized laboratories[24]. 

A communicable disease ,also known as an 

infectious disease ,could be defined as “an illness caused by a 

specific infectious agent or it’s toxic product that results from 
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transmission of that agent or it’s products from an infected 

persons ,animal or reservior to a susceptible host ,either directly 

or indirectly through an intermediate plant or animal host 

,vector or in animate enviornment ”.Infectious disease can 

occur as both endemic (disease constantly present in a 

population or in certain geographical area) and epidemic ( 

sudden increase in the number of cases ,higher than expected 

).When an epidemic is geographically very extensive and 

affects many individual of the population ,it is called a 

pandemic [25]. In recent years ,mucormycosis ,a fungal 

infection caused by Mucorales ,is becoming an interesting and 

alarming phenomenon [26] because of the increase in cases ,the 

high mortality rates ,and the lack of effective antifungal 

treatments . In the past ,it was considered a rare infection and 

limited to patients with severe immune alterations (for e.g.-

Patients suffering from AIDS ,diabetes ,organ transplants , or 

other conditions associated with immunosuppression [27]. 

  In recent years ,the epidemilogy of 

mucormycosis has shown an alarming trend especially in 

countries such as India & China ,a rise in incidence especially 

among patients with uncontrollerd diabetes mellitus has been 

observed [28]. The most frequently isolated from patients are 

Apophysomyces (A .Variabilis ), Cunnighamella (C . 

bertholletiae), Lichethmia (L. corymbifera L.raosa ), Mucor 

(M.circinelloides) ,Rhizopus (R.pusillus), and Saksenaea 

(S.vasiformis) [27]. Pulmonary mucormycosis is realtively 

uncommon infection that occurs mostly in 

immunocompromised persons. The first case of pulmonary 

mucormycosis was described in 1876 by Furbringer [29]. 

  Mucormycosis often subsumed under the 

term zygomycosis is a rare ,but severe and often life threatening 

disease [30].Rhinocerebral, pulmonary, cutaneous and 

disseminated infections are among the most common entities 

[34]. Disease is the most common of the so-called rare invasive 

fungal disease (IFD) [31]. However, insulin and  non-insulin 

dependent diabetes mellitus play a major role as risk factors in 

some regions of the world ,whwere they outnumber patients 

with iatrogenic immunosuppression [32].Posaconazole is a 

well tolerated extended spectrum compound and exhibits in-

vitro activity against mucorales [33]. 

     

3.Signs & Symptoms :- 
Neutropenic fever can be common presenting feature of 

Zygomycosis [9]. 

Rhinocerebral disease may be manifest as unilatera hedache, 

facial pain ,numbness , fever , hyposmia & nasal congestion 

,which progressess the black discharge [17]. 

Patients may present with non specific symptoms such as fever 

, abdominal pain , & diarrohea [9]. 

 

2.TREATMENT :- 

 

2.1.Antibiotic :- 
Four elements are fundamental for a successful tretment :-

Rapid diagnosis, Reduction of predisposing factors ,(if 

possible), surgical debridment of infected tissues & appropriate 

antifungal therapy [27]. Two case series have been reported so 

far, described the first 24. Patients treated with posaconazole as 

salvage therapy for active mucormycosis who were enrolled 

in an open label , non randomized multicenter compassionate 

use trial [36]. Surgical debridment which may begin as a 

diagnostic procedure & antifungal compounds are corner 

stones in the treatment of mucormycosis [34]. The new triazole 

antifungal agent , posaconazole , has been compared with 

amphotericin B , voriconazole & itraconazole in in-vitro 

studies . Posaconazole was significantly more active than 

voriconazole & other other agents [35].  

 

2.2.Surgery :-  
Antifungal therapy only is often unable to completely control 

mucormycosis because of it’s rapid progression furthermore , 

it frequently has insufficient penetration of anti-infective 

agents into the site of infection due to the mulyiple distinctive 

characteristics of the disease (the angioinvasion , thrombosis, 

tissue necrosis). Therefore, the antifungal agent may be 

ineffective in vivo , even if the in vitro test has shown a discrete 

susceptibility[37]. 

 

2.3.Antifungal Therapy :- 
In vivo and in vitro laboratory studies & some clinical studies 

have demonstrated the efficacy of amphotericin B (AMB)[38]. 

However the optimal dosage of amphotericin B for the 

treatment of mucormycosis (as ready occurs with many 

antifungal agents and mycoses is still undetermined lipid 

formulation of amphotericin have a significantly lower toxicity 

on kidney function compared to amphotericin B deoxycholate 

& can be safely administered at higher doses over a longer 

period of time)[39].  

 

 

 

4.Conclusion :-  
Pulmonary mucormycosis is a serious and life threatening 

condition specially if follow COVID-19 infection in 

immunocompromised patients with coexisting medical 

illnesses as a diabetes mellitus , and further imposed by heavy 

use of steroids , we need to ruminate on whether the patient 

developes the skin lesions and necrosis or neurological 

manifestations. 

 

5.References :-  
 
1).Dummer SJ, Ho M (2000) Infections in solid organ 

transplant recipients. In: Mandell G, Bennett JE, Dolin R (eds) 

Principles and Practice of Infectious Disease, 3rd edition. 

Churchill Living stone, New York, pp 3148-3159. 

 

2).Reis MA, Costa RS, Ferraz AS (1995) Causes of death in 

renal transplant re cipients: a study of 102 autopsies from 1968 

to 1991. JR Soc Med 88: 24-27.  

 

3).Morduchovicz G, Shmueli D, Shapira Z, Cohen SL, Yussim 

A, Block CS, Ro senfeld JB, Pitlick SD (1986) Rhinoce rebral 

mucormycosis in renal transplant recipients: report of three 

cases and re view of the literature. Rev Infect Dis 8: 441-446. 

 

4).Mitwalli A, Malik HG, al-Wakeel J, Abu Aisha H, al-

mohaya S, al-Jaser A, Assaf H, el-gamal H (1994) Mucormy 

cosis of the graft in a renal transplant recipient. Nephrol Dial 

Transplant 9: 718-720. 

 

5).Ribes JA, Vanover-Sams CL, Baker DJ (2000) 

Zygomycetes in human disaease. Clin Microbiol Rev 13: 236-

301. 

 

6).Nampoory MR, Khan ZU, Johny KV, Constandi JN, Gupta 

RK, Al-Muzairi I, Samhan M, Mozari M, Chugh TD (1996) 

Invasive fungal infections in re nal transplant recipients. J 

Infect 33: 95-101 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                        © 2022 IJCRT | Volume 10, Issue 10 October 2022 | ISSN: 2320-2882 

 

IJCRT2210162 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b334 
      

7).Pagano L, Offidani M, Fianchi L, et al. Mucormycosis in 

hematologic patients. Haematologica 2004;89:207-14. 

 

8).Pagano L, Ricci P, Tonso A, et al. Mucormycosis in patients 

with haematological malignancies: a retrospective clinical 

study of 37 cases. Br J Haematol 1997;99:331-6. 

 

9).Lee JH, Ha HK, Yoo E, et al. CT and sonographically guided 

biopsy in a patient with intestinal mucormycosis. AJR Am J 

Roentgenol 2000;175:129-31. 

 

10).Prabhu RM, Patel R. Mucormycosis and 

entomophthoramycosis: a review of the clinical manifestations, 

diagnosis and treatment. Clin Microbiol Infect 2004;10(suppl 

1):31-47. 

 

11).Siu KL, Lee WH. A rare cause of intestinal perforation in 

an extreme low birth infant-gastrointestinal mucormycosis: a 

case report. J Perinatol 2004;24:319-21. 

 

12).Ter Borg F, Kuijper EJ, Van der Lelie H. Fatal 

mucormycosis presenting as an appendiceal mass with 

metastatic spread to the liver during chemotherapy induced 

granulocytopenia. Scand J Infect Dis 1990;22:499-501. 

 

13).Kwon-Chung KJ: Taxonomy of fungi causing 

mucormycosis and entomophthoramycosis (zygomycosis) and 

nomenclature of the disease: Molecular mycologic 

perspectives. Clin Infect Dis. 2012, 54:1. 

academic.oup.com/cid/article/54/sup 

pl_1/S8/284291?login=true 

 

14).Neblett Fanfair R, Benedict K, Bos J, et al.: Necrotizing 

cutaneous mucormycosis after a tornado in Joplin, Missouri, in 

2011. N Engl J Med. 2012, 367:2214 25. 

10.1056/NEJMoa1204781 

 

15).Kontoyiannis DP, Lewis RE: How I treat mucormycosis. 

Blood. 2011, 4:1216 24. 

ashpublications.org/blood/article/118/5 /1216/28983/How-I-

treat-mucormycosis. 

 

16).Petrikkos G, Skiada A, Lortholary O,12:e10726. 

10.7759/cureus.10. Roilides E, Walsh TJ, Kontoyiannis DP: 

Epidemiology and clinical manifestations of mucormycosis. 

Clin Infect Dis. 2012, 54:23. 

 

17).Lin E, Moua T, Limper AH: Pulmonary mucormycosis: 

clinical features and outcomes. 2017. 10.1007/s15010-017 

0991-6 

 

18).Lee FY, Mossad SB, Adal KA: Pulmonary mucormycosis: 

the last 30 years. Arch Intern Med. 1999, 28:1301 9. 

jamanetwork.com/journals/jamainternal medicine/article-

abstract/485069. 

 

19).Hanley B, Naresh KN, Roufosse C, et al.: 

Histopathological findings and viral tropism in UK patients 

with severe fatal COVID-19: a post-mortem study. Lancet 

Microbe. 2020, 1:e245 e253. 10.1016/S2666-5247(20)30115-

4. 

 

20).Skiada, A.; Pavleas, I.; Drogari-Apiranthitou, M. 

Epidemiology and Diagnosis of Mucormycosis: An Update. J. 

Fungi 2020, 6, 265.(Cross Ref)(Pub Med) 

 

 

21).Prakash, H.; Chakrabarti, A. Global Epidemiology of 

Mucormycosis. J. Fungi 2019, 5, 26. [CrossRef] [PubMed] 

 

22).Troiano, G.; Nante, N. Emerging fungal infections: Focus 

on Saksenaea erythrospora. J. Prev. Med. Hyg. 2021, 62, E382-

E385. 

[CrossRef] [PubMed] 

 

23).Compain, F; Ait-Ammar, N.; Botterel, F; Gibault, L.; Le 

Pimpec Barthes, F; Dannaoui, E. Fatal Pulmonary 

Mucormycosis due to 

Rhizopus homothallicus. Mycopathologia 2017, 182, 907-913. 

[CrossRef] 

 

24).Lackner, N.; Posch, W.; Lass-Florl, C. Microbiological and 

Molecular Diagnosis of Mucormycosis: From Old to New. 

Microorgan isms 2021, 9, 1518. [CrossRef] 

 

25).Barreto, M.L.; Teixeira, M.G.; Carmo, E.H. Infectious 

diseases epidemiology. J. Epidemiol. Commun. Health 2006, 

60, 192-195. [CrossRef] [PubMed] 

 

26).Lax, C.; Perez-Arques, C.; Navarro-Mendoza, M.L.; 

Canovas-Marquez, J.T.; Tahiri, G.; Perez-Ruiz, J.A. Genes, 

Pathways, and Mechanisms Involved in the Virulence of 

Mucorales. Genes 2020, 11, 317. [CrossRef] 

 

27).Hernandez, J.L.; Buckley, C.J. Mucormycosis; StatPearls: 

Treasure Island, FL, USA, 2021. 

 

28).Prakash, H.; Chakrabarti, A. Global Epidemiology of 

Mucormycosis. J. Fungi 2019, 5, 26. [CrossRef] 

 

29).Furbringer P. Beobachtungen uber lungenmy cose beim 

menschen. Arch Pathol Anat Physiol Klin Med. 1876;66:330-

365. 

 

30).Kwon-Chung KJ. (2012). Taxonomy of fungi causing 

mucormycosis and entomophthoramycosis (zygomycosis) and 

nomenclature of the disease: molecular mycologic 

perspectives. Clin Infect Dis, 54 Suppl 1, S8-S15. 

 

31).Rüping MJ, Heinz WJ, Kindo AJ, Rickerts V, Lass-Flörl 

C, Beisel C, Herbrecht R, Roth Y, Silling G, Ullmann AJ, 

Borchert K, Egerer G, Maertens J, Maschmeyer G, Simon A, 

Wattad M, Fischer G, Vehreschild JJ, Cornely OA. (2010). 

Forty-one recent cases of invasive zygomycosis from a global 

clinical registry. J Antimicrob Chemother, 65, 296-302. 

 

32).Chakrabarti A, Chatterjee SS, Das A, Panda N, 

Shivaprakash MR, Kaur A, Varma SC, Singhi S, Bhansali A, 

Sakhuja V. (2009). Invasive zygomycosis in India: experience 

in a tertiary care hospital. Postgrad Med J, 85, 573-581. 

 

33).Pfaller MA, Messer SA, Hollis RJ, Jones RN; SENTRY 

Participants Group. (2002). Antifungal activities of 

posaconazole, ravuconazole, and voriconazole compared to 

those of itraconazole and amphotericin B against 239 clinical 

isolates of Aspergillus spp. and other filamentous fungi: report 

from SENTRY Antimicrobial Surveillance Program, 2000. 

Antimicrob Agents Chemother, 46, 1032-1037. 

 

34).Cornely OA. (2008). Aspergillus to Zygomycetes: causes, 

risk factors, prevention, and treatment of invasive fungal 

infections. Infection, 36, 296-313. 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                        © 2022 IJCRT | Volume 10, Issue 10 October 2022 | ISSN: 2320-2882 

 

IJCRT2210162 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b335 
      

35).Sun QN, Fothergill AW, McCarthy DI, et al. In vitro 

activities of posaconazole, itraconazole, voriconazole, 

amphotericin B and fluconazole against 37 clinical isolates of 

zygomycetes. Antimicrob Agents Chemother 2002;46:1581-2. 

 

36).Greenberg RN, Mullane K, van Burik JA, Raad I, Abzug 

MJ, Anstead G, Herbrecht R, Langston A, Marr KA, Schiller 

G, Schuster M, Wingard JR, Gonzalez CE, Revankar SG, 

Corcoran G, Kryscio RJ, Hare R. (2006). Posaconazole as 

salvage therapy for zygomycosis. Antimicrob Agents 

Chemother, 50, 126-133. 

 

37) .Perlorth,J.;Choi,B.;Sprllberg ,B. Nosocomial fungal 

infection: Epidemilogy , diagnosis and treatment Med.Mycol. 

2007,45, 321-346.[Cross Ref]. 

 

38) .Gamaletsou,M.N.;Sipsas,N.V.;Roilides,E;Walsh, 

T.J.Rhino-orbital-cerebral 

mucormycosis.Curr.Infect.Dis.Rep.2012,14,423-434.[Cross 

Ref]. 

 

39).Sipsas,N.V.;Gamaletsou,M.N.;Anastasopoulou, 

A,;Kontoyiannis, D.P.Therapy of mucormycosis.J. Fungi 

2018, 4, 90.[Cross Ref]. 

 

 

 

 

 

 

 

http://www.ijcrt.org/

