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COVID-19 cases are touching nearly the 100 million mark and have already 
claimed over 2.0 million lives worldwide. This has resulted in harnessing a major 
part of healthcare in managing these patients the last one year. In the early 
part of COVID pandemic, healthcare workers took extra-precautions in infection 
control to protect themselves as well as patients. Possibly due to this extra-care, 
bacterial and fungal infections in COVID-19 patients were reported at a low rate 
[1]. The meta-analysis of 24 studies from five countries reported 6.9% bacterial 
infections among COVID-19 patients. However, uncertainty about appropriate 
treatment of COVID-19 patients has driven clinicians to overuse antimicrobials, 
steroids, and immune-modulator therapies. A multicentre study from United 
States reported use of broad-spectrum antibiotics in 72% of COVID-19 patients 
even when not clinically indicated [2]. This has the potential for the selection 
of drug-resistant infections. Simultaneously, steroid and immune-modulatory 
use can increase the risk of secondary infections [3, 4].
The presence of multiple risk factors and comorbid illnesses in severe COVID-19 
patients along with additional immunosuppression due to steroid and immune-
modulator use has predisposed them not only to drug-resistant bacteria, 
but also to invasive fungal infections. Though fungal infections are usually 
neglected, COVID-19 associated pulmonary aspergillosis (CAPA) and Candida 
auris infection have received some attention in the later part of the outbreak [5, 
6], while mucormycosis, another devastating disease remains unrecognized. 
Lack of clinical suspicion and difficulty in isolating the causative fungi and lack 
of any biomarker might contribute to the underdiagnosis of mucormycosis. 
The rate of mucormycosis in uncontrolled diabetes in India is highest in the 
world [7]. A recent multi-centre study of 465 cases of mucormycosis has also 
stressed the problem diabetes-associated mucormycosis in India [8]. COVID-19 
associated mucormycosis (CAM) has been recognized in recent period in certain 
countries including India [9-11]. COVID-19 has created a unique scenario 
where the clinical situation, diagnosis and management of mucormycosis 
have been compromised. The hyperglycaemia in patients is aggravated by 
the most effective therapy for severe COVID, namely steroids. Coexisting ARDS 
and multiorgan dysfunction preclude timely diagnostic imaging and testing. 
Besides, the hospitals are overwhelmed by COVID-19 patients and essential 
services including diagnostics and surgeries are significantly curtailed [9]. 
Hence, the mortality in COVID-associated mucormycosis may even be higher 
than that observed in non-COVID patients.
Considering the seriousness of the situation, Fungal Infection Study Forum 
(FISF) in collaboration of Clinical Infectious Disease Society (CIDS) have started 
retrospective and prospective studies to estimate the risk factors and impact of 
mucormycosis in COVID-19 patients.
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Message from the Editor
Dear Friends
Wishing you all a very happy new year 2021. Hope this year sees the end of 
the COVID-19 pandemic.
The COVID-19 pandemic has indirectly lead to an increase in fungal 
infections due to coexistent risk factors (diabetes mellitus) and use of 
immunomodulatory therapy including steroids and tocilizumab. While 
Western literature alludes to problems of invasive candidiasis and 
aspergillosis in COVID-19, a rise in invasive mucormycosis has been unique 
to India.  This problem has been highlighted in the lay media as well. The 
problem of COVID-19 associated mucormycosis and initiatives taken by FISF 
in this respect are discussed in our editorial. 
We also present here four cases of post COVID-19 mucormycosis at different 
body sites highlighting the challenges faced in managing these patients. We 
hope that you find them interesting and are able to take home messages for 
your own practice. 
We look forward to meeting you at Mycocon 2021 on a virtual platform 
between 26-28th March, 2021
Editor 
Dr. Tanu Singhal; Consultant Pediatrics and Infectious Disease,  
Kokilaben Dhirubhai Ambani Hospital, Mumbai
Feedback is welcome at  
tanusinghal@yahoo.com, tanu.singhal@relianceada.com
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A CAse OF MuCOrMyCOsIs: WAs COVID 19 
tHe sMOKING GuN?

Rakshita Eashwernath, Shailesh Kakde, Rajeev 
Soman
Jupiter Hospital, Pune

A 67Y/M, with diabetes mellitus and Hypertension, developed a spontaneous 
intra cranial hematoma. His bone marrow showed myelodysplastic syndrome 
for which he was treated with bortezomib, thalidomide and steroids.  One 
month later, patient developed diabetic ketoacidosis with features of rhino 
orbital mucormycosis (Figure1). The MRI showed loss of flow void in left 
superior ophthalmic vein. His nasopharyngeal RT PCR was negative for SARS 
CoV2. At the admission the blood sugar was 1000 mg/dl.

Fig 3: slough and necrotic tissue over the palate after repeated debridement

The aggressive and refractory nature of the disease and occurrence of many 
cases of mucormycosis post COVID-19 raised a suspicion of recent COVID 19 
infection. His SARS- CoV-2 antibodies were positive with a value of >10.

He finally died despite maximal medical and surgical treatment.

Discussion

This case raises some important questions:

Was Mucor related to the combined effects of immunosuppressive therapy, 
hyperglycemia and COVID 19?

Bortezomib inhibits NF-kβ, IL-6, TNF-α and protein kinase pathway; steroids 
and DKA are well known predisposing factors for mucormycosis and COVID 19 
is known to dysregulate the immune system. These could probably explain the 
aggressive and refractory nature of the disease in this patient. 

Was there a causal association between COVID-19 and mucormycosis?

This patient already had multiple risk factors for Mucormycosis including 
diabetes, steroids and bortezomib. Hence it is possible that the previous 
asymptomatic SARS-CoV-2 infection was incidental and not causally associated 
with mucormycosis. Although incidental detection of asymptomatic infection 
in containment zones can be as high as 50%, this patient was not from such a 
zone. While COVID 19 can be asymptomatic or minimally symptomatic in some 
immunosuppressed patients, the attendant immune dysregulation may still 
occur. The finding of loosening of malar teeth as seen in this patient appears to 
be a more common finding in COVID-19 associated mucormycosis than in the 
previously seen non-COVID-19 associated cases.

Was the removal of eyeball justified when vision was partially present?

Literature is somewhat ambiguous in determining the need for enucleation of 
eyeball when vision is partially present. The ophthalmic vein was involved on 
imaging, which could have meant impending vision loss. Also histopathology 
showed optic nerve invasion. This vindicated the approach of removal of 
eyeball, since it is known that the clinical features lag behind the disease 
process.

Should treatment with liposomal amphotericin B have been continued or 
switched to other alternatives when the patient developed severe azotemia?

This patient did not have previous kidney dysfunction Hence it was important 
to switch to non-nephrotoxic drugs to conserve long term renal function 
unlike a patient who already has preexisting end stage renal disease/ 
dialysis dependent patients where liposomal AmB or even amphotericin B 
deoxycholate may be continued.  Therefore it was advisable to transition to 
alternatives like Posaconazole and Isavuconazole.

Why was treatment switched from posaconazole to isavuconazole ?

Unlike posaconazole, isavuconazole has predictable bioavailability (more 
relevant in the current case because of medication given through PEG) and 
does not need TDM. Besides isavuconazole is approved as a first line agent for 
treatment of mucormycosis unlike posaconazole which is a second line/ switch 

Fig1: orbital cellulitis with palate involvement
The patient underwent FESS, left maxillary sinus clearance, with palatal 
resection and left eye exenteration even though partial vision was present. 
Histopathology showed broad aseptate hyphae with tissue, bone, neural and 
blood vessel invasion (Fig 2).

Fig 2: Mucor hyphae invading optic nerve fibres.

Liposomal Amphotericin B was started, but the patient developed azotemia 
requiring hemodialysis. Therefore, treatment was switched to posaconazole 
suspension followed by isavuconazole. Despite appropriate treatment and 
repeat debridement, the patient continued to worsen and had loosening of 
malar teeth (Fig 3). Percutaneous endoscopic gastrostomy (PEG) was done to 
facilitate feeding & administration of the antifungals.
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over or salvage drug. Hence this transition was justified, even though the cost 
of isavuconazole is significantly higher as compared to posaconazole. 

Are there issues of administering suspension or the tablet form of Posaconazole 
and capsule form of Isavuconazole in a patient with PEG?

There are no data available for absorption of Posaconazole suspension or 
tablets and Isavuconazole when administered through PEG. Besides no TDM for 
Isavuconazole is available or recommended to check adequacy of absorption.

FuNGAl VertebrODIsCItIs IN AN 
elDerly pAtIeNt FOllOWING COVID-19 
pNeuMONIA

Atul K Patel, Kinjal Shah,Kamlesh Patel, Ketan 
Patel
Department of Infectious Diseases, Sterling Hospital. 
Ahmedabad.

A 71 year old male without comorbidities had severe COVID-19 pneumonia 
in mid-September 2020. He received ICU care with BIPAP support along with 
remdesivir, steroids, tocilizumab, and convalescent plasma along with heparin 
and supportive care.

He had an episode of candidemia during this hospitalization; Candida 
hemulonii was isolated, and he received a two-week course of caspofungin. 
He complained of back pain while on treatment for candidemia. An MRI was 
done which showed psoas, paravertebral, and epidural pollections with L4-5 
vertebrodiscitis. The psoas abscess aspirate grew Mucorales and no other 
bacterial or fungal pathogens were isolated. The patient came for an ID opinion 
to us. 

With this history of immunosuppressant use and an episode of candidemia, 
the vertebrodiscitis with its paravertebral and psoas collection was probably 
also due to candida. Also, pus formation (psoas abscess, paravertebral 
collection, and epidural collections) is unlikely to be a clinical feature of 
mucormycosis. Besides, the C. hemulonii in all likelihood was C. auris. Hence 
appropriate treatment for deep seated Candida auris was planned. The patient 
was admitted under our care for further evaluation and treatment.

A repeat biopsy was taken from the infected disc/ vertebra and with epidural, 
paravertebral collection aspiration was performed.

Direct microscopy showed aseptate mycelia, the culture grew Rhizopus species, 
morphologically identified as R. microsporus. Histopathology from vertebral 
body/ disc showed aseptate mycelia. (Figure 1) The isolate was sent to PGIMER 
Chandigarh for final identification and drug susceptibility testing. The patient 
was started on Liposomal Amphotericin B (L-AmB) 5mg/kg/day. 

The isolate was identified as R. microsporus with MALDI-TOF and gene 
sequencing with amphotericin MIC: 4 microgram/ml, Posaconazole: 4 
microgram/ml, and itraconazole: 4 microgram/ml. His L-AmB dosage was 
increased to 7.5mg/kg/day after the drug susceptibility report. He tolerated 
the drug nicely and continued without treatment interruption.  The patient 
underwent second surgical debridement with vertebral fixation after 3 weeks 
of treatment. Repeat fungal smear/cultures were negative. He completed 6 
weeks of liposomal amphotericin B. Therapy with tablet Isavuconazole was 
initiated during the last week of liposomal amphotericin B and planned to 
continued later as monotherapy. After a gap of 5-6 days, L-AmB was restarted 
at a dose of 7.5mg/kg/day and continued for another two weeks. The patient 
required the third exploration due to increase in pain and discharge from 
drain. Thorough wash with removal of necrotic tissue performed and sent for 
microbiological work up. His repeat culture after total 8 weeks of L-AmB (Initial 
5mg kg, dose escalated to 7.5mg/kg) with last three weeks in combination 
with tablet Isavuconazole grew Rhizopus microsporus. Hence isavuconazole 
was stopped. Currently, he is stable, daily drain output reduces to < 20ml, and 

continued his treatment with thrice a week L-AmB (total 10 weeks).  

Discussion

How did the Mucorales cause the vertebral discitis ?

Again, this is only speculation, but possibly blood borne from a pulmonary 
focus as he had received steroids and tocilizumab. These drugs must have 
further suppressed the dysregulated immune system arising from severe 
COVID-19 infection?

Pus formation is possible with mucormycosis infection

How long should antifungal treatment be continued? 

Again there is no right answer but it should be long enough as there are issues 
of bone penetration with antifungal drugs. Besides the isolate had unusually 
high MIC for Amphotericin B and Posaconazole. Unfortunately, we didnt have 
isavuconazole drug susceptibility for this isolate and it did not seem to work 
either.

Conclusions

Mucormycosis remains an important differential diagnosis in an “at risk” 
host with a deep-seated focus of infection. Pus formation is possible with 
mucormycosis. Antifungal drug susceptibility is useful in such situations to 
select appropriate antifungal dosage. Source control of course is a must

Figure 1: Histopathology showing the filamentous fungus in PAS and silver 
stained tissue

MuCOrAles: tHe uNFOrGIVING  
OppOrtuNIst

Rakshita Eashwernath, Dipali Chavan, Rajeev 
Soman
Jupiter Hospital, Pune

A 62 year male, with diabetes mellitus developed fever with mild respiratory 
symptoms. A few days later on 5/12/20he was diagnosed with COVID -19 by RT-
PCR. His SpO2 was 94% on room air but he did not have any dyspnea or exercise 
induced desaturation. He was treated with Remdesivir, methylprednisolone 
40mg twice daily for 5 days and was discharged on 12/12 on prednisolone 
40mg once daily for further 10 days.

About 3 days following discharge on 15/12/20 thepatient developed fever and 
cough which progressively worsened. On 26/12/20 hedevelopedhemoptysis 
and was admitted at JH. The WBC was normal. HRCT chest showed massive 
consolidation in right mid lobe (Fig 1).Empiric treatment with meropenem was 
started and he was referred for ID opinion.

Fig 1: large consolidation in right upper lobe with partially developed reverse 
halo.
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A provisional diagnosis of pulmonary Mucormycosis was made based on the 
basis of host factors- status post COVID-19, use of steroids, diabetes, presence 
of blobs of frank blood in sputum and the radiological features- consolidation 
with a partially developed reverse halo.Since there are no biomarkers for 
mucormycosis, CT guided biopsy was considered, but thought to be too risky. 
Therefore, the patient was advised CT pulmonary angiography andurgent 
lobectomy, both as a diagnostic and therapeutic procedure. Treatment with 
liposomal AmB was initiated.

Sputum culture showed white woolly cottony colonies on blood agar which 
were subcultured on Sabouraud Dextrose agar (SDA). 24 hours latersimilar 
colonies grew at 370Cbut not at room temperature andlactophenol cotton blue 
(LPCB) of the colony showed broad aseptate hyphae with sporangiophores 
bearing thick walled spiny zygosporessuggestive of Rhizopushomothallicus (Fig 
3). The isolate could not be identified by the locally available MALDI-ToF and 
was sent to PGI Chandigarh for identification by MALDI-ToF using an enhanced 
database. 

received steroids or other immunomodulators like tocilizumab.

•	 When	diagnosis	 is	awaited,	empiric	antifungal	chosen	should	cover	both	
molds with agents like Amphotericin B, Posaconazole or Isavuconazole.

•	 In	 this	 case,	 sputum	 culture	 yielded	 the	 diagnosis	 but	 that	 may	 not	
happenat all or in a suitable time frame.

•	 Lobectomy,	 which	 can	 improve	 the	 survival	 of	 such	 patients,should	 be	
considered along with medical management.

A petrIDIsH OF bACterIAl AND FuNGAl 
INFeCtIONs FOllOWING COVID-19

Tanu Singhal, Vatsal Kothari, Sweta Shah, 
Rajendra Sonawane
Kokilaben Dhirubhai Ambani Hospital and Medical 
Research Institute, Mumbai

A 54 years old male with diabetes mellitus and a past history of immune 
thrombocytopenic purpura but no other comorbidities was admitted at our 
hospital in the last week of July, 2020with chief complaints ofabdominal 
discomfort and pain, constipation and generalized purpuric rash since 2 
to 3 days. He was admitted in another hospital 3 weeks ago with COVID-19 
pneumonia and was treated with non-invasive ventilation, steroids for 2 
weeks, low molecular weight heparin and remdesivir.During treatment in that 
hospital he had developed progressive fall in his platelet count with severe 
abdominal pain. His platelet count had declined to 6,000/ cumm and he was 
referred to us for further management.

At admission possibility of relapse of ITP was considered. Bone marrow was 
normal and the patient was given platelet transfusions for the first 2 days. 
Treatment with methyl prednisolone 125 mg once daily for 3 days was initiated 
but when there was no improvement, IVIG 2 g/kg was given. With this there 
was gradual increase in platelet counts. A contrast abdominal scan at admission 
showed a duodenal diverticulum measuring 4.5 cm in the 2nd part of the 
duodenum with a soft tissue collection with multiple air foci which abutted 
the IVC and the upper pole renal artery with infarction of the upper pole of the 
right kidney (Figure 1). IV meropenem was initiated empirically with a plan 
to drain the diverticulum once the platelet count improved. Blood cultures 
at admission grew pan sensitive Enterococcus fecalis for which ampicillin 
was added. Five days later after platelet count recovery, the diverticulum 
was drained under radiologic guidance. The fluid grew carbapenem resistant 
Klebsiella pneumoniae (CRKP) and Enterococcus faecium for which antibiotics 
were changed to polymyxin B and high dose tigecycline.  In view of high 
drain output from the diverticulum, oral feeds were stopped and TPN started. 
Octreotide was also given to control the drain output. Over the next 7 days 
the patient continued to have fever with clinical features of sepsis and for 
which repeat blood cultures were sent. These grew Candida glabratafor which 
IV micafungin was initiated. He also developed renal dysfunction for which 
dialysis was initiated and therapy from polymyxin B switched to ceftazidime- 
avibactam and fosfomycin as per sensitivity of the CRKP. 

Two weeks after admission the patient had 3 episodes of coffee brown vomiting 
and rapid fall in Hb. CT abdomen angiography showed a pseudoaneurysm of 
the left gastroduodenal artery which was embolized and coiled. However the 
hematemesis continued with development of shock and depressed sensorium 
for which he was intubated and mechanically ventilated. In a desperate 
attempt for source control and stopping bleeding, the patient underwent 
surgical drainage of the retroperitoneal and periduodenal collection. The 
intraoperative finding was of multiple blood clots which were sent for stain 
and culture. The fluidKOH mount showed filamentous aseptate ribbon like 
fungal hyphae (Figure 2).  Liposomal amphotericin B was started at a dose 
of 5 mg/kg/day. The fluid/clot culture grew carbapenem resistant Klebsiella 
and Pseudomonas as well as Rhizopus species. Antibiotics were suitably 

Fig 2: salt and pepper fluffy woolly cottony colonies on SDA after 3-4 days of 
incubation.

Fig 3: LPCB mount: broad aseptate branching hyphae, arrow head-zygospores 
with stellate spines.

Before any surgical procedures could be done, the patient self-transferred to 
another hospital and was lost to follow up.

Discussion

This case raises some important issues

•	 The	use	of	steroids	in	this	case	was	debatable.	Steroids	are	indicated	only	in	
patients requiring supplemental oxygen to maintain target SpO2 > 92% or 
in those requiring HFNO or NIV or mechanical ventilation. This patient did 
not have hypoxia/ tachypnea or breathlessness and probably did not merit 
steroids. 

•	 Even	 if	 indicated	 &	 used,	 the	 dose	 should	 be	 moderate	 (6	 mg	 of	
dexamethasone or its equivalent) and duration should be short (not more 
than 10 days). This patient received twice the recommended dose for twice 
the recommended duration. Besides, these patients should be carefully 
monitored and followed up for potential secondary infections.

•	 Physicians	 should	 maintain	 a	 high	 suspicion	 for	 COVID-19	 associated	
pulmonary aspergillosis (CAPA) or Mucormycosis in patients who have 
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modified and L-AmB continued. Over the next 10 days the patient continued 
to be seriously ill with fever, hypotension, renal dysfunction, bleeding and a 
ventilator associated pneumonia. During this time he received multiple blood 
products, antibiotics, antifungals, inotropes, renal replacement therapy and 
ventilator support.An upper GI endoscopy showed the entire 2nd part of the 
duodenum as a cavity with necrotic material and no lumen (Figure 3). Two more 
debridement procedures were done to clear the retroperitoneal collection. The 
embolization procedurefor the aneurysmal and bleeding gastroduodenal 
artery was repeated.Finally a Whipple’s procedure was planned but the patient 
died before the same could be carried out. He had been in hospital for almost 
a month.

Figure 1: CECT showing the diverticulum with surrounding collection (red 
arrow) and infarcted upper pole of the right kidney (blue arrow) and a simple 
renal cyst (green arrow)

Figure 2: KOH mount showing aseptate hyphae branching at right angles

Figure 3: Upper GI endoscopy showing the diverticular cavity with necrotic 
material at base

Discussion

What was the pathophysiology of the various events in this patient?

This patient must have undergone ulceration, perforation and infection of 
this congenital duodenal diverticulum during his treatment of COVID-19 
pneumonia. The relapse of ITP triggered by the COVID-19 infection must have 
led to bleeding in the diverticulum which could have also predisposed to 
infection.  This infected diverticulum was primarily responsible for the ongoing 
bacterial and fungal sepsis episodes further worsened by steroids given for the 
ITP. 

When did Mucor come in?

It was probably there right from the beginning. It is likely that that invasion of the 
diverticulumby Mucor was responsible for the perforation of the diverticulum, 
locally invasive infection and the recurrent aneurysms of the gastroduodenal 
artery. The infarction of the upper pole of the kidney at the time of presentation 
also pointed towards mucormycosis. The absence of Mucorales from the initial 
percutaneous drainage specimen may be due to absence of fungal shedding 
into the collection; when deeper tissue was sampled during the open drainage, 
it was detected. Like it happened in this case, most cases of gastrointestinal 
mucormycosis are detected in a very advanced stages or even on autopsy. 

How should source control for the mucormycosis done here?

Source control was the most challenging problem in this patient. Initial 
attempts at debridement failed. Resection of the 2nd part of the duodenum 
would mean a Whipple’s procedure which is near impossible in a critically sick 
patient. It was planned but could not be carried out.

Could anything have been done to prevent this fatal complication and improve 
outcomes?

The entire details of treatment of COVID-19 pneumonia at the previous 
hospital are not available, but it does appear that treatment with steroids was 
prolonged. Limiting steroid therapy could have helped. Besides continuing 
steroids when the patient presented with severe thrombocytopenia should 
have been avoided since the thrombocytopenia developed while the patient 
was on steroids (which indirectly indicated that the ITPwas steroid refractory).

Finally, detection of infarction of the upper pole of the kidney (a signature 
of an angioinvasive infection like Mucor) should have prompted early open 
exploration rather than percutaneous drainage. This could have possibly 
improved the outcomes. Antifungal therapy was started only 2 weeks after 
admission and proper source control could never be done

A 70 year old male presented with history of fever, weight loss of 15 kg and headache of 
1-2 months duration. He was admitted to a hospital where he was diagnosed as a 
diabetic with uncontrolled high sugars. He was HIV negative. A contrast CT of the chest 
and abdomen revealed necrotic mediastinal and pelvic nodes, enlarged adrenals with a 
central hypodense area and some endobronchial tree in bud lesions in the lungs (Figure 
1). A CT guided biopsy of a pelvic node was done which showed only necrotic tissue on 
histopathology. A provisional diagnosis of tuberculosis was made and the patient was 
initiated on a regime of isoniazid, rifampicin, pyrazinamide and ethambutol. The dose of 
rifampicin was 450 mg against a body weight of 65 kg. Steroids were also started, 
reasons for which were not clear.

The patient continued to deteriorate even one month after starting treatment and at 
this time an adrenal biopsy was done which was suggestive of histoplasmosis (Figure 2). 
In view of persistent headache a contrast MRI brain was done which showed multiple 
enhancing lesions and an abscess in the cerebellum (Figure 3). A diagnosis of 
disseminated histoplasmosis was thus made and treatment with liposomal 
amphotericin B initiated. Anti TB treatment was stopped and steroids were tapered. The 
patient initially improved and then worsened with increasing headache. Repeat 
imaging showed increase in size of the brain abscess. He was taken up for urgent 
aspiration of the abscess. The pus was sent for smear microscopy and fungal culture. It 
showed plenty of acid fast bacilli on smear (Figure 4). With these reports of 
histoplasmosis in the adrenals and tuberculosis in the brain he was referred to our 
hospital. 

At admission he was conscious but drowsy with no focal de cit. He was very 
malnourished and on nasogastric feeds. Vital parameters were stable. Routine 
investigations were unremarkable except for hyponatremia and hypokalemia. The 
slides of adrenal biopsy and the brain abscess were reviewed and the review c
acid fast bacilli in the brain abscess and yeast like organisms possibly histoplasmosis in 
the adrenals. A diagnosis of non CNS histoplasmosis and CNS tuberculosis was made. 
Liposomal amphotericin B was continued and patient was also started on itraconazole 
with a plan to stop liposomal amphotericin B once the itraconazole levels built up. He 
was also started on a non rifampicin based regime for tuberculosis including 
mo xacin, aminoglycoside, isoniazid, pyrazinamide, ethambutol and clofazimine. 
The patient did not improve tly during hospital stay, was discharged on 

request with advice to continue medications at home. He died at home a couple of 
weeks later. 

Case discussion
The most unusual aspect of this case is existence of two infections in one patient with no 
other apparent y apart from diabetes. Disseminated histoplasmosis 
has been reported even in immunocompetent individuals. Similarly coinfection with 
tuberculosis and histoplasmosis is well described in patients with AIDS. A common 
clinical error is confusing histoplasmosis for tuberculosis in endemic areas since the 
clinical and radiologic manifestations of both are very similar.  In fact many patients 
with histoplasmosis have received treatment for tuberculosis prior to diagnosis. Though 
the diagnosis of tuberculosis and histoplasmosis could not be established by culture, the 
smear microscopy were quite . When the adrenal biopsy was done, 
fungal cultures were not done since histoplasma was not suspected. When the brain 
abscess was aspirated, TB cultures were not sent since mycobacterial infection was not 
suspected. 

The treatment of histoplasmosis depends on the severity of disease and whether CNS 
disease is present or not; it is well summarized in the IDSA guidelines. Since this 
patient's CNS disease was not due to histoplasmosis, 1-2 weeks of liposomal 

Fig. 1 Fig. 2

Fig. 3 Fig. 4

Dear Friends

It has been some time since FISF has been mulling to publish its newsletter and it gives me 
great pleasure to present to you the issue of this newsletter. This newsletter discusses an 
interesting case of coinfection with two organisms, the latest in published literature from the 
fungal world and also a pictorial quiz. Hope it adds to your fungal IQ. Feedback is welcome.

Editor
Dr Tanu Singhal; Consultant Pediatrics and Infectious Disease
Kokilaben Dhirubhai Ambani Hospital, Mumbai 

Send your feedback at  tanusinghal@yahoo.com, tanu.singhal@relianceada.com

Dr Tanu Singhal
Consultant Paediatrics and Infectious Disease
Kokilaben Dhirubhai Ambani Hospital, Mumbai
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About FISF
The purpose of the Fungal Infections Study Forum is to conduct educational 
activities, undertake epidemiological and clinical studies and to promote research 
activities on invasive fungal infections. The results of such research would 
the clinicians, mycologists and the general public. The trust was formed in view of 
emergence of Invasive fungal infections (IFIs) in India which is posing a serious 
challenge to the haematologists, critical care providers, ID specialists, 
pulmonologists, neurologists, medical mycologists and many other clinicians 
handling serious and immunocompromised patients.The trust is the independent 
working consisting of clinicians and mycologists and instituted on 3rd March 2012 
at Mumbai, India. To know more about us visit www.fisftrust.org.
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