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INTRODUCTION
Coronavirus disease 2019 (COVID-19) pandemic continues to be a 
major health problem worldwide. COVID-19 presentation has been 
diverse, ranging from mild (u-like symptoms) to severe life-
threatening pneumonia with multiorgan involvement [1]. 

The denitive treatment of COVID-19 continuous to be controversial 
despite being more than one year into this pandemic. However, 
systemic steroids have shown some survival benets [2]. But, On the 
other side Several cases of  fungal infections especially mucormycosis  
and aspergillosis in people with COVID-19 have been increasingly 
reported world-wide, in particular from India. The primary reason that 
appears to be facilitating Mucorales spores to germinate in people with 
COVID-19 is an ideal environment of low oxygen (hypoxia), high 
glucose (diabetes, new-onset hyperglycemia, steroid-induced 
hyperglycemia), acidic medium (metabolic acidosis, diabetic 
ketoacidosis [DKA]), high iron levels (increased ferritins) and 
decreased phagocytic activity of white blood cells (WBC) due to 
immunosuppression (SARS-CoV-2 mediated, steroid-mediated or 
background comorbidities) coupled with several other shared risk 
factors including prolonged hospitalization with or without 
mechanical ventilators [3]. 

Less than 1% of secondary infections were fungal in the early part of 
the pandemic. However, In India recent reports of a rise in systemic 
fungal infections, particularly invasive mold, have raised a lot of 
concern. In the general population, in the pre-COVID era, the 
incidence of mucormycosis was very low, varying from 0.005 to 1.7 
per million [4]. In the 2003 outbreak of SARS CoV infection, the 
incidence of fungal infection was 14.8-27%, and it was the main cause 
of death for severe acute respiratory syndrome patients, accounting for 
25-73.7% of all causes of death. The lesson learned from 2003 shows 
that there was a high probability of increased incidence of fungal 
infection in SARS CoV affected or recovered patients, like the nding 
being seen now with SARS-CoV-2 [5-7]. 

MATERIAL AND METHOD
This retrospective study was carried out from Jan 2021 - Dec 2021 in a 
tertiary care centre. Study group includes patients of all age groups 
attending Inpatient and Outpatient department.

A total of 219 non-duplicate clinical specimens (BAL, Nasal swab and 
sputum) was sent to the Microbiology Laboratory over the study 
period were processed by conventional microbiological techniques.

The isolates were subjected for either direct microscopy or Culture or 

both according to the investigation slip of the patient. Mucorales are  
saprophytes found in soil and decomposing organic waste. They thrive 
at temperatures ranging from 25 to 55˚C on fungal culture media (e.g., 
Sabouraud dextrose agar). Mucorales in clinical specimens grow at 
37˚C, forming uffy white, grey, or brownish colonies that quickly ll 
the Petri dish in 1–7 days. Although fungal cultures were shown to be 
positive in only 28% of cases, For direct microscopic, treatment with 
potassium hydroxide was done. Koh mount shows characteristic 
broad, non-septate, ribbon-like hyphae with wide-angle or right-angle 
branching. Culture was done on Sabouraud dextrose agar. 

RESULT
A total of 219 samples were isolated, during a period of one year (Jan 
2021-Dec 2021). Out of which 69 patients were showing fungal 
elements in direct microscopy and 62 were showing growth in culture. 
The most common age group was 30-40% (18.3%) followed by 40-
50% (16.9%) [Table1]. In our study, Males were more predominant 
with (18.3%) followed by (16.9%) [Table 1]. However our study 
revealed, Mucor (33.3%) followed by Dematiaceous (39.13) and 
aspergillus (17.39%) fungi showed highest  growth in microscopy 
[Table-2] and in culture Dematiaceous (43.54%) followed by Mucor 
(19.35%) and Aspergillus (19.35%) showed highest growth [Table-3]. 
Mucor (52.2%) and  Dematiaceous (81.5%) fungus was mainly 
isolated  from  OPD patients [Table-4]. Majority of the positive 
samples were isolated from Nasal swab followed by BAL specimen 
[Table-5].

Table1-Showing age and sex wise distribution of patients

Table2 -Identification of fungus on the basis of microscopy 
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Age Group Sex
Male (%) Female (%)

0-10 2 (0.91) 4(1.82)
10-20 1 (0.45) 1(0.45)
20-30 9 (4.10) 4(1.82)
30-40 40 (18.3) 13(5.93)
40-50 37 (16.9) 12(5.5)
50-60 34 (15.52) 8(3.65)
60-70 25 (11.41) 12(5.5)
70-80 10 (4.6) 3(1.4)
80-90 3 (1.4) 1(0.45)
Total 161/219(73.5) 58/219(26.5)

Identification Candida
n=69

Mucor
n=69

Dematiaceous
n=69

Aspergillus
n=69

Microscopy 7(10.14) 23(33.33) 27(39.13) 12(17.39)
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Table3-Identification of fungus on the basis of  culture

Table4-Ward wise distribution of patients according to 
microscopy and culture

Table5-Specimen wise distribution of Fungus

DISCUSSION
Mucormycosis are ubiquitous in nature and thus may easily be 
acquired, and its global epidemiology has been studied by several 
investigators [8], During the second COVID-19 pandemic wave there 
was a sudden rise in mucormycosis cases with severe complications 
and associated higher fatality rate in post COVID-19 patients, this rare 
disease is now a notiable disease in India. The use of non-sterile 
medical supplies might be associated with spore contamination and 
higher exposure of patients to mucormycosis [9-10]. As summarized in 
Tables 1 , The average age group affected in our study was around 
30–40 years and more commonly affected were males which similar to 
the study done by  AwadheshHYPERLINK "h ttps:/ /www .nc bi. 
nlm.nih.gov/pubmed/?term=Singh%20AK%5BAuthor%5D&cautho
r=true&cauthor_uid=34192610" Kumar Singh et.al  and balai et al 
[11-12].

The study shows Dematiaceous (39.13) followed by Mucor (33.3%) 
fungi showed highest  growth in microscopy and in culture also 
Dematiaceous (43.54%) followed by Mucor (19.35%) showed highest 
growth.  The reason behind mucor showing less growth in culture may 
be due to hyphae are friable in nature and hence may be damaged 
during tissue manipulation (avoidance of excessive tissue 
homogenization is recommended). In contrast to our study Poorna 
priya et.al who have shown mucor as most common fungus reported in 
COVID era [13]. Chen et al. found 5% cases of fungal coinfections out 
of 99 cultures isolated from COVID-19 positive cases, including one 
case of Aspergillus avus, one case of Candida glabrata, and three 
cases of C. albicans [14]. A German study found COVID-19 associated 
invasive pulmonary aspergillosis (IPA) in ve (26.3%) of 19 critically 
ill patients with moderate to severe ARDS [15]. In Netherlands, there 
were six patients (19.4%) presumed IPA in 31 ICU patients, of which 
ve were identied as A. fumigatus [16]. Amongst all fungal co-
infections, the incidence rate of mucormycosis was 0.005 to 1.7 per 
million population [17].

Mucor (52.2%) and  Dematiaceous (81.5%) fungus was isolated  from  
OPD patients  and  mainly from Nasal swab followed by BAL 
specimen.In contrast to our study Sindhu et al. reported mucormycosis 
at 12% in ICU patients at a single centre from North India. Scarce data 
exist regarding it [18].

CONCLUSION
Mucormycosis is an emerging problem in individuals with COVID-19 
as well as the healed cases and denotes a poor prognosis. Increase in 

mucormycosis in Indian context appears to be due to rampant use of 
corticosteroid. All efforts should be made to maintain optimal 
hyperglycemia and only judicious evidence-based use of 
corticosteroids in patients with COVID-19 is recommended in order to 
reduce the burden of fatal mucormycosis. The multisystem 
involvement and rapid progression associated with the disease 
warrants additional medical intervention and must be given priority.

REFERENCES:
1.   Clinical course and risk factors for mortality of adult inpatients with COVID-19 in    

Wuhan, China: a retrospective cohort study. Zhou F, Yu T, Du R, et al. Lancet. 
2020;395:1054–1062.

2.  Bacterial and fungal coinfection among hospitalized patients with COVID-19: a 
retrospective cohort study in a UK secondary-care setting. Hughes S, Troise O, 
Donaldson H, Mughal N, Moore LS. Clin Microbiol Infect. 2020;26:1395–1399.

3.  Paltauf A. Mycosis mucorina. Virchows Arch Pathol Anat Physiol Klin Med. 
1885;102:543–564.

4.  Mucormycosis with orbital compartment syndrome in a patient with COVID-19. 
Werthman-Ehrenreich A. Am J Emerg Med. 2021;42:264–268. 

5.  Zhang Y, Li WX, Huang KW, Cao ZX, Hao JY. Hospital acquired pneumonia occurring 
after acute stage of the serious SARS and its treating strategies. Chin J Nosocomiol 
2003;11:1081–7.

6.  Yin CH, Wang C, Tang Z, Zhang SW, Wang BS. Clinical analysis of 146 patients with 
critical severe acute respiratory syndrome in Beijing areas. Clin J Emerg Med 
2004;1:12–14.

7.  Li CS, Pan SF. Analysis and causation discussion of 185 severe acute respiratory 
syndrome dead cases [in Chinese]. Zhongguo Wei Zhong Bing Ji Jiu Yi Xue 
2003;15:582–4.

8.  Singh AK, Singh R, Joshi SR, Misra A. Mucormycosis in COVID- 19: a systematic 
review of cases reported worldwide and in India. Diabetes Metab Syndr Clin Res Rev. 
2021. https://doi.org/10. 1016/j.dsx.2021.05.019.

9.   Hartnett KP, Jackson BR, Perkins KM, Glowicz J, Kerins JL, Black SR, et al. A guide to 
investigating suspected outbreaks of mucormycosis in healthcare. J Fungi. 2019;5:69. 
doi: 10.3390/jof5030069. 

10.  Alsuwaida K. Primary cutaneous mucormycosis complicating the use of adhesive tape 
to secure the endotracheal tube. Can J Anesth. 2002;49:880–882. doi: 
10.1007/BF03017426.

11. Awadhesh Kumar Singh, Ritu Singh, Shashank R. Joshi, and Anoop Misra. 
Mucormycosis in COVID-19: A systematic review of cases reported worldwide and in 
India. Diabetes Metab Syndr. 2021 July-August; 15(4): 102146.  doi: 
10.1016/j.dsx.2021.05.019.

12.  Balai E, Mummadi S, Jolly K, Darr A, Aldeerawi H (2020) Rhinocerebral 
M u c o r m y c o s i s :  a  Te n - Ye a r  S i n g l e  C e n t r e  C a s e  1 S e r i e s .  C u r e u s . 
https://doi.org/10.7759/cureus.11776.

13.  Poorna Priya, Vithiya Ganesan, T Rajendran, VG Geni. Mucormycosis in a Tertiary Care 
Center in South India: A 4-Year Experience. Indian Journal of Critical Care Medicine, 
Volume 24 Issue 3 (March 2020). h ttp s:// ww w.res earchg ate.net/p ublication 
/340710824.

14.  Chen N., Zhou M., Dong X., Qu J., Gong F., Han Y. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan. China: 
Descr Study. Lancet. 2020;395(10223):507–513.

15.  Koehler, P.; Cornely, O.A.; Böttiger, B.W.; Dusse, F.; Eichenauer, D.A.; Fuchs, F.; 
Hallek, M.; Jung, N.; Klein, F.; Persigehl, T.; et al. COVID-19 associated pulmonary 
aspergillosis. Mycoses 2020, 63, 528–534.

 16.  Bentvelsen, R.G.; Van Arkel, A.L.E.; Rijpstra, T.A.; Belderbos, H.N.A.; Van 
Wijngaarden, P.; Verweij, P.E. Reply to Fekkar et al.: Fungal Infection during COVID-
19: Does Aspergillus Mean Secondary Invasive Aspergillosis? Am. J. Respir. Crit. Care 
Med. 2020, 202, 903–904.

 17.  Jeong, W.; Keighley, C.; Wolfe, R.; Lee, W.L.; Slavin, M.; Kong, D.C.; Chen, S.C.-A. 
The epidemiology and clinical manifestations of mucormycosis: A systematic review 
and meta-analysis of case reports. Clin. Microbiol. Infect. 2019, 25, 26–34. 

18.  Sindhu, D.; Jorwal, P.; Gupta, N.; Xess, I.; Singh, G.; Soneja, M.; Nischal, N.; Sethi, P.; 
Ray, A.; Biswas, A.; et al. Clinical spectrum and outcome of hospitalised patients with 
invasive fungal infections: A prospective study from a medical ward/intensive careunit 
of a teaching hospital in North India. Le Infez. Med. 2019, 27, 398–402.

Volume - 12 | Issue - 07 | July - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Identification Candida
n=62

Mucor
n=62

Dematiaceous
n=62

Aspergillus
n=62

Culture 11(17.74) 12(19.35) 27(43.54) 12(19.35)

Ward Type of fungus
On the basis of Microscopy On the basis of Culture
Candid
a n=7

Mucor 
n=23

Dem. 
n=27

Asp. 
n=12

Candid
a n=11

Muc
or 
n=12

Dem. 
n=27

Asp. 
n=12

OPD 2 12(52.2) 22(81.5) 3(25) 4(36.4) 6(50
)

22(81
.5)

3(25)

IPD 4 9(39.1) 5(18.5) 7(58.3
)

5(45.4) 4(33.
3)

5(18.
5)

7(58.
3)

NIC
U

1 2(18.2) 00(00) 2(16.7
)

2(18.2) 2(16.
7)

00(00
)

2(16.
7)

SAMPLE Type of fungus
On the basis of Microscopy On the basis of Culture

Candida
n=7

Mucor
n=23

Dem.
n=27

Asp. 
n=12

Cand
ida
n=11

Muc
or
n=12

Dem
.
n=27

Asp.
n=12

Nasal 
swab

4(57.1) 15(65.2
)

14(51.
8)

8(66.7
)

6(54.
5)

8(66.
7)

14(5
1.8)

8(66.
7)

BAL 1(14.3) 7(30.4) 7(25.9
)

2(16.7
)

3(27.
2)

2(16.
7)

7(25
.9)

2(16.
7)

Sputum 2(28.6) 1(4.3) 6(22.2
)

2(16.7
)

2(18.
2)

2(16.
7)

6(22
.2)

2(16.
7)


