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The following is a short summary and applicability in my practice of 
some papers in Clinical Mycology published in 2021. 

Patel A, Agarwal R, Rudramurthy SM et al. MucoCovi Network3. 
Multicenter Epidemiologic Study of Coronavirus Disease 
Associated Mucormycosis, India. Emerg Infect Dis. 2021;27(9). 

Background
Secondary bacterial & fungal infections appear to be important issues 
in COVID-19.  India is the DM &Mucor capital of the world & CAM was a 
major problem in India during the 2nd wave.

Hypothesis
COVID-19, DM, steroid use & epidemiologic exposure could be reasons 
for the large number of CAM cases.

Results  
Retrospective observational study at 16 centres from Sep-Dec 2020 
revealed 187 cases of CAM. Prevalence was 0.27% among hospitalized 
patients, 2.1x rise compared to Sep-Dec 2019. DM found in 60.4%, 
steroids in 78.7%, only COVID in 32.6%. Maxillary involvement was a 

Message from the Editor

Dear Friends

Wishing you all a healthy New Year 2022. All of us are eagerly hoping 
to finally see an end to the COVID-19 pandemic. In this newsletter we 
discuss both COVID and non COVID associated invasive fungal infections.

First we have a review of some papers in Clinical Mycology in the past 
year. Then we have a case series of COVID associated Mucormycosis (CAM) 
which highlights the problems in managing CAM. Finally we have a case 
of cryptococcal meningitis  in a patient with idiopathic CD4 lymphopenia.

We again draw the reader’s attention to submit cases of invasive 
fungal infections to the Fungi-Reg registry (See details below). We also 
encourage all of you to register for the ISHAM conference in September 
2022 in New Delhi.

Editor 
Dr. Tanu Singhal; Consultant Pediatrics and Infectious Disease,  
Kokilaben Dhirubhai Ambani Hospital, Mumbai 
Feedback is welcome at tanusinghal@yahoo.com



2

prominent feature. Hypoxia & improper steroid use were associated with 
CAM. Age, ROCM, ICU admission were associated with fatality which 
was 45.7% at 12 weeks. Sequential AF was associated with improved 
survival.

Applicability in my practice
We saw less cases seen in the 1st wave, but a large number in the   2nd 
wave at my center. CAM was mainly seen in patients who were not 
hospitalized & less than 1% of those admitted for COVID-19 at my center 
developed CAM compared to the 0.27% reported in the paper. This 
suggests that good air quality, strict sugar control and optimal use of 
steroids may help in reducing the incidence of CAM. Spread from sinus 
to brain without orbital involvement was seen. Some patients did well 
with less than radical surgery & local AmB.  Solely Azole therapy, mainly 
because of lack of availability of AmB was used in most & combination 
therapy, due to erratic availability, was used in some with good 
outcomes.

Sanghvi D, Kale H. Imaging of COVID-19-associated craniofacial 
mucormycosis: a black and white review of the “black fungus”. 
ClinRadiol. 2021 Nov;76(11):812-819. 

Background
Imaging is very important in CAM especially ROCM.

Hypothesis
Helps in diagnosis, distinction from bacterial infection, staging, post-
operative assessment & in follow-up.

Results
Features favouring mucormycosis included. 1. Black turbinate sign 
persisting into the delayed phase. 2. Lack of contrast enhancement    
(LoCE) of sinus mucosa. 3. Absence of air-fluid level in the sinus. 4. 
Obliteration of peri-antral fat & signs of extra-sinus invasion even 
without bone involvement. 5. Dural nodular lesions &cerebritis. 6. Large 
vessel vasculitis & occlusion. 7. Thickened, non-enhancing external 
ocular muscles, orbital fat, optic nerve sheath & non- enhancing soft 
tissue at the orbital apex, nasopharynx, skull base. 8. Nasal septum, 
maxillary alveolus, hard palate, skull base, cranial nerve foraminal 
involvement 9. Post-op residual LoCE needs further debridement.

Applicability in my practice
I find MR with contrast & CT for bone involvement very useful. Contrast 
can sometimes be difficult if there is renal dysfunction. Cost of repeated 
imaging is considerable. Frequency of repeating is unclear. Repeating 
study at the same centre with comparison is likely to be more useful as 
is a close interaction with the radiologist. Use for assessing end-point of 
treatment (EOT) & repeating after EOT is useful.

Koehler P, Bassetti M, ChakrabartiA et al. Defining and 
managing COVID-19-associated pulmonary aspergillosis: the 
2020 ECMM/ISHAM consensus criteria for research and clinical 
guidance. Lancet Infect Dis. 2021 Jun;21(6):e149-e162. 

Verweij PE, Brüggemann RJM, Azoulay E et al. Taskforce 
report on the diagnosis and clinical management of COVID-19 
associated pulmonary aspergillosis. Intensive Care Med. 2021 
Aug;47(8):819-834. 

Background
Guidelines for diagnosing and managing COVID-19 aspergillosis (CAPA) 
are needed. Guidelines proposed by ECMM/ISHAM and Intensive 
Care Task force are summarized with the criteria that are difficult or 
unavailable in my practice marked with an asterisk. 

Table 1: Criteria for diagnosis of CAPA

Proven Culture from sterile*, histology & culture from non-sterile

Probable Inspection*
Clinical
Imaging infiltrate, cavity, not due to another cause* 
Microbiologic 
BAL smear, culture, GM >=1, PCR < 36 Ct*
Serum GM > 0.5, PCR x2*, PCR x1 + BAL PCR any Ct*

Possible Clinical
Imaging
Non BAL smear, culture, GM > 4.5, GM > 1.2 x2, GM >1.2 + 
PCR*
OK to start treatment, but not for enrolling in a trial

*difficult or unavailable in usual/my clinical practice

Maertens JA, Rahav G, Lee DG et al.  Posaconazole versus 
voriconazole for primary treatment of invasive aspergillosis: a 
phase 3, randomised, controlled, non-inferiority trial. Lancet. 
2021;397(10273):499-509. 

Background
VCZ (voriconazole) remains standard of care for IA (invasive 
aspergillosis), but adverse drug reactions (ADR) are a problem & need for 
better therapy exists. ISVCZ (isavuconazole) showed non inferiority(NI) 
as compared to VCZ in the SECURE trial. PCZ (posaconazole) showed 
efficacy in prevention & in salvage but not investigated for treatment.

Hypothesis
PCZ has lesser ADR & may be effective for treatment due to better PK 
(pharmacokinetics) of IV & GR (gastric acid resistant) preparations.

Results
Randomized controlled, double blind study with 10% NI margin from 
2013 to 2019, at 91 study sites, 26 countries, with 575 ITT (intent to 
treat) /653 eligible patients. All-cause mortality till d 42 was 15 versus 
21% with VCZ & ADR 30 versus 40%, thus supporting PCZ as 1st line for 
IA.

Applicability in my practice
May be a contemporary choice for IA, including for cryptic species, except 
for ocular & CNS infection. Initial IV to achieve therapeutic levels quickly 
followed by TDM. Less ADR & drug drug interactions (DDI) for those 
needing very long treatment. Mixed infection with Mucorales can be 
tackled. Unlikely to increase collateral damage vis a vis VCZ. Comparison 
with ISVCZ is needed. 

Breazzano MP, Bond JB 3rd, Bearelly S et al. American Academy 
of Ophthalmology. American Academy of Ophthalmology 
Recommendations on Screening for Endogenous Candida 
Endophthalmitis. Ophthalmology. 2022 Jan;129(1):73-76. 

Background
IDSA guideline recommends screening, preferably by an ophthalmologist, 
for all patients with Candidemia. This is based on old data, old definitions 
of ocular involvement & does not consider advances in systemic therapy. 
Incidence 10-35% before 1994 & 1-10% after.

Hypothesis
There is potential for overuse, misuse & alterations in systemic 
AF (antifungal) therapy which may be against AFSP (antifungal 
stewardship practices). Hence the AAO deliberation on screening for 
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Candida endophthalmitis have been published suggesting need to 
revisit the IDSA guidelines.

Results & recommendations  
Endophthalmitis occurs in 1% in contemporary literature. Patients 
have co-morbidities which produce non-specific retinal abnormalities 
eg cotton wool spots &19% of unselected ICU patients have abnormal 
retinal findings. Mortality occurs in 30% in whom little is gained by 
retinoscopy. Overuse of investigation should be avoided, especially as 
peripheral chorioretinitis or vitreoretinal lesions will resolve without a 
specific intervention. Choroid is the most vascular tissue in the body & 
therapeutic drug levels with systemic AF therapy are easily achieved. 
Optimizing management of systemic candidiasis is most important for 
incidentally associated ocular disease & future recommendations be 
developed through collaborative efforts.

Applicability in my practice
These recommendations are ahead of their time. Optimal management 
of candidemia is just gathering some attention in ICU & tertiary care 
practice. Doubts about the utility of ocular screening should not lead 
away from following all aspects of management. Mortality may be 
delayed & cannot be easily predicted. Undetected ocular involvement 
has led to loss of vision. C. albicans, neutropenia, persistent candidemia 
are other risk factors. Chorioretinitis needs 4-6 weeks therapy, sight 
threatening disease needs intravitreal therapy &endophthalmitis needs 
vitrectomy. Cost of a dilated retinal exam is not very high, although 
COVID-19 poses risks to the examiner.

CliniCian’S dilemma during treatment 
of muCormyCoSiS: iS it treatment 
failure?

Dr. Atul K Patel MD, FIDSA, Dr. Ketan K Patel 
MD, Dr. Kamlesh Patel MD (Microbiology)  
Dr. Hemen Jaju MS, MCh Plastic Surgeon.
Sterling Hospital, Ahmedabad

Drug therapy of MM includes prolonged antifungal therapy for 
several months. Three to six months of antifungal therapy is generally 
considered adequate in patients who receive surgical debulking, along 
with appropriate antifungal agents with control/reversal of risk factors. 
Patients with deep-seated, unresectable lesions (brain, multifocal lung 
lesions, disseminated) may require prolonged suppressive therapy. 
However a major challenge in management of mucormycosis (MM) is the 
treatment endpoint which is not well defined. Clinical and radiological 
response defines the treatment endpoint. Clinical symptoms/ signs 
may be mild and non specific. Interpretation of follow up radiology 
may be difficult because of anatomical changes following surgical 
resection. Though documentation of mycological response to determine 
treatment endpoint is desirable, it is not possible in most of the patients. 
Besides, culture negativity does not necessarily indicate cure as cultures 
are negative 50% of the time in untreated cases. Presence of hyphae in 
HPE may be non-viable.  Thus, clinicians face a significant challenge in 
arriving at treatment endpoint.

This case report highlights clinician’s dilemma during the treatment 
of COVID-19 associated mucormycosis (CAM). All patients had COVID 
associated Rhinoorbital MM (ROM) and all received adequate surgical 
debridement at onset of disease with variable duration of L-AMB and 
then posaconazole.

Case 1: Mr. PP, 54/Male, diabetic received a diagnosis of rhino-orbito 

mucormycosis (ROM) with upper jaw involvement in January 2021. 
Received Liposomal amphotericin B (L-AmB), 5mg/kg for 4 weeks with 
frequent drug interruptions because of an elevation in serum creatinine. 
Tablet Posaconazole added to L-AmB after two weeks of treatment and 
continued as monotherapy (trough level 2.8 mg/liter) after 4 weeks 
of L-AmB. After completion of two months of antifungal therapy, the 
patient presented with painless slowly enlarging swelling below the 
right outer canthus of eye (Figure 1a).  The CT scan showed osteonecrosis 
involving right zygomatic arch Figure 1b. 

This would be considered as clinical and radiological worsening which 
in turn could be due to inadequate L-AmB because of renal toxicity. We 
advised the patient for debridement and removal of necrotic tissues, 
sequestrum, which were subjected to microbiological evaluation and 
histopathology. Direct microscopy didn’t show any fungal elements and 
fungal and bacterial cultures were sterile. Histopathology of bone chips 
revealed occasional fungal hyphae.  Posaconazole was stopped after 
completion of total 4 months of antifungal treatment.

At a 6 month follow up (2 months after discontinuation of antifungal) 
there was no clinical evidence of disease progression (Figure 1c) except 
for the poor bite force because of upper jaw involvement.

Case 2: Mr. BP, 46/Male, was detected with new onset diabetes with 
COVID-19 illness and then ROM. He completed 2 months of antifungal 
(35 days of L-AmB & 31 days of tab Posaconazole) for ROM. He presented 
with swelling over left half of forehead for 4 days: tender on examination. 
Figure 2a. CT scan with 3D CT image reconstruction showed an area of 
osteonecrosis in skull bone, Figure 2b, 2c. This case also represents clinical 
and radiological worsening.  Surgical exploration with debridement was 
performed (Figure 2d, 2e and 2f). The direct microscopy was negative 
and fungal culture was sterile while the histopath showed some hyphae. 
Posaconazole was continued for another 3 months and stopped and the 
patient continued to remain well on follow up.

Case 3: Mr VVP, 71/M with COVID associated ROM, received L-AmB 
5mg/kg for 9 days, and switched to tablet posaconazole because of 
non-availability of L-AmB. Drug level was adequate. After 3 months of 
CAM diagnosis, he presented with swelling over forehead and below the 
left eye with redness in the left eye of 2 weeks duration (Figure 3a).  3D 
construction CT scan (3b) showed areas of bone necrosis in frontal and 

1a 1c1b
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left orbital and zygomatic arch. The patient underwent debridement 
a month later (after completion of 4 months of antifungal treatment).  
The tissue was negative for fungus on direct microscopy and culture but 
had occasional hyphae on HPE. Treatment was stopped 2 months after 
this and patient remains well on follow up.

Case 4: Mr. CB, 44/M, received 6 weeks of L-AmB followed by tablet 
posaconazole for COVID associated ROM.  The posaconazole trough level 
was 3.2 mg/liter. He presented with forehead swelling after 2.5 months 
of antifungal therapy. 3D CT scan showed multiple areas of osteonecrosis 
Figure 4. Surgical debridement was performed with continuation of 
posaconazole. The tissue was negative on direct microscopy and culture 
but showed occasional hyphae on HPE.

Posaconazole was stopped after completion of 4 months of antifungal 
treatment. After 6 weeks of discontinuation, he again developed new 
swelling over forehead at a different site. Antifungal treatment with 
posaconazole tablet was restarted. This time his posaconazole level 
was 3.4mg/liter, repeat debridement was performed after 2 weeks of 
posaconazole. Repeat microbiology was negative and histopathology 
showed changes of osteomyelitis with no hyphae. His posaconazole 
continued for 3 more months. He is stable and has no further 
osteonecrosis.

The details of the four cases are summarized in Table 1. 

Table 1: Summary of four cases with delayed osteonecrosis

Case 1 2 3 4

Age/Sex 54/M 46/M 71/M 44/M

DM + New onset + +

Mucor Species NA NA NA R. Arrhizus

Duration 
L-AmB 5mg/
kg  in weeks

4 weeks

Frequent dis-
continuation

5 weeks 9 days 6 weeks

Posaconazole Yes Yes Yes Yes

Posa Level 
mg/L

2.7 2.8 2.1 3.2

Clinical wors-
ening after  
antifungal 
treatment

8 weeks 9 weeks 12 weeks 10 weeks

Sequestrum 
debridement

Yes Yes Yes Yes

Direct Micros-
copy

Negative Negative Negative Negative

Fungal 
Culture

Sterile Sterile Sterile Sterile

Histopathol-
ogy

Occasional 
hyphae

Occasional 
hyphae

Occasional 
hyphae

Occasional 
hyphae

Posaconazole 
after debride-

ment

8 weeks 12 weeks 8 weeks 6 weeks

Total duration 
of antifungal 
(L-AmB+Pos)

16 weeks 20 weeks 24 weeks 16 weeks

Follow up 
after Discon-
tinuation of 
Antifungal

8 weeks 6 weeks 12 weeks 6 weeks

Second 
recurrence

None None None Recurrence 
at 6 weeks of 
discontinu-

ation

Discussion
All four cases were similar and puzzled clinicians as they showed clinical 
worsening and thus favoured treatment failure.  Though the fungal 
cultures were sterile, it cannot be considered as microbiologic cure 
as even before therapy half of the cultures in MM may be sterile. The 
bacterial culture was also sterile, which rules out secondary infection. 
While sub-optimal antifungal treatment may be considered the cause in 
these cases (Case 1 and 3 received inadequate duration of L-AmB), but 
case 2 and 4 received optimal duration of L-AmB and all four patients 
achieved therapeutic levels of posaconazole. The presence of scanty 
hyphae in the debrided tissue further argues against therapeutic failure. 
Therefore the possibility of sterile delayed osteonecrosis following bone 
infarction which occurred during the early phase of infection and angio-
invasion with thrombosis in the multiple vessels should be kept in mind. 
Figure 4 helps us to understand multiple vessels thrombosis with patchy 
multiple areas of osteonecrosis in ROM patient predominantly involving 
frontal bone, orbit, zygomatic arch. The host inflammatory response to 
clear live or dead hyphae in these infarcted bone over a period of weeks 
may give rise to sterile necro-inflammatory reaction. This may clinically 
presented as new swelling with radiological evidence of bone erosion, 
lytic lesions and soft tissue swelling. 

Delayed clinical worsening while patient’s are receiving antifungal 
treatment poses a significant dilemma to clinicians and is interpreted as 
treatment failure. Mycological work up was sterile while histopathology 
revealed occasional aseptate hyphae. We tried to manage such 
delayed sterile necrosis with 6 to 12 weeks of antifungal therapy 

3a 3b
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after debridement. Except case 4, rest of the 3 cases had one episode 
of sterile osteonecrosis and no further recurrence. Case 4 may raise 
suspicion of relapse as patient developed second swelling 6 weeks after 
discontinuation of antifungal treatment. This patient was treated with 
prolonged tablet posaconazole, and remained stable thereafter.

Finally, sterile osteonecrosis may develop during the treatment of 
mucormycosis and may not necessarily represent treatment failure. It 
is however a diagnosis of exclusion. Debridement with sequestrectomy 
and continuation of antifungal treatment is the recommended 
treatment strategy. Protracted antifungal therapy may not be needed 
in such cases.  

a CaSe of CryPtoCoCCal meningitiS & 
idioPathiC Cd4 lymPhoCytoPenia

Dr. Bharat Purandare, Dr. Sujit Jagtap,  
Dr. Pravin Naphade, Dr. Shweta Panchakshari, 
Dr. Sampada Patwardhan, Dr. Rajeev Soman
Deenanath Mangeshkar Hospital, Pune

We present a case of a 48-year-old female with three weeks of dull-
aching constant headache associated with nausea and vomiting and 
intermittent fever. One week before admission the patient’s relatives 
had noted cognitive impairment, visual hallucinations and gait ataxia. 
7 months before admission patient had developed Bells’ palsy for which 
she had received oral prednisolone for 6 weeks in tapering doses. MRI-
brain done upon admission revealed tiny gangliocapsular infarcts with 
leptomeningeal enhancement. CSF showed lymphocytic pleocytosis with 
high proteins and low sugar. CSF India ink was positive (Figure 1). Both 
CSF multiplex PCR assay and culture confirmed Cryptococcus neoformans 
(Figure 2). Treatment with intravenous liposomal amphotericin B 
(L-AMB) and oral flucytosine (5-FC) was started. Serum HIV by ELISA was 
negative on two occasions. Patient’s headache subsided after starting 
treatment and repeated therapeutic lumbar drainages. Her CD4-cell 
counts done multiple times revealed absolute CD4-cell counts below 50 
cells per cumm.

Figure 1: India-Ink preparation of the CSF demonstrating negatively  
staining capsules of Cryptococci

Figure 2: Growth of Cryptococcus neoformans on Saborauds’ Dextrose agar

She was discharged after 6 weeks of L-AMB+ 5-FC on oral fluconazole 
and trimethoprim-sulfamethoxazole (TMP/SMX). Over next 2.5 years, 
patient developed one symptomatic relapse requiring another 6 weeks 
of L-AMB+5FC. She continued to have cognitive impairment and 
gradually developed complete loss of vision in both eyes due to optic 
atrophy secondary to chronically raised intracranial pressure (ICP). At 2.5 
years of follow up her CSF culture is negative for Cryptococcus neoformans 
but cryptococcal antigen remains positive and absolute CD4-cell counts 
in peripheral blood are 38 cells per cumm. She remains on fluconazole 
and TMP/SMX prophylaxis and is likely to remain on the same regime 
lifelong due to her idiopathic CD4-cell lymphocytopenia.

Idiopathic CD4-cell lymphocytopenia (ICL) is a clinical condition 
characterized by low CD4-cell counts. The disorder usually manifests 
in the fourth decade of life and can present as opportunistic infections, 
autoimmune diseases or neoplasia (1). The Centres for Disease Control 
(CDC) gave the criteria for ICL as (1) CD4 T-lymphocyte depletion 
(absolute CD4 T-lymphocyte level <300 cells/mL or <20% of total 
lymphocytes at a minimum of two separate time points at least 6 weeks 
apart); (2) no serological evidence of HIV infection; (3) the absence of 
any defined immunodeficiency or therapy associated with depressed 
levels of CD4 T-cells (2). The pathogenesis of the disease still remains 
poorly understood even though the first definition of the disease was 
coined in 1992. Multiple aberrations have been found along various 
T-cell maturation pathways in patients with ICL. Reduced CD4-cell 
counts have been putatively linked with increased apoptosis, a viral 
etiology and increased CD4-cell sequestration amongst other reasons 
(3).

Infections in ICL follow a profile similar to that found in HIV infection. 
In most case series the opportunistic infections involved skin, lungs and 
the CNS. Cryptococcal meningitis (CM) and Pneumocystis pneumonia 
are important infections. For CM, there is  increasing realization that 
encephalitis is the primary involvement & meningeal involvement is a 
later development. Various autoimmune disorders reported in patients 
with ICL include systemic lupus erythematosus, Sjogren’s syndrome, 
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sarcoidosis, psoriasis, vitiligo and antiphospholipid antibody syndrome. 
Patients with ICL are at risk of malignancies including Burkitts’ 
lymphoma, Ca-cervix and various other solid tumors.

Differential diagnosis of ICL is broad and we need to carefully exclude 
HIV and other acquired/inherited immune deficiencies. Management of 
ICL currently revolves around treatment of the presenting opportunistic 
infections and prophylaxis for further infections based upon CD4-cell 
counts which runs parallel to what we follow in management of HIV 
infection (PCP prophylaxis at CD4 counts less than 200, toxoplasma 
prophylaxis below 100 and MAC prophylaxis below 50). Various attempts 
have been made to treat ICL with interleukin therapies, Gamma 
interferons, immunoglobulin infusions and stem-cell transplantation. 

The case highlights the need to investigate for Cryptococcus in all 
patients with chronic meningitis irrespective of the HIV serostatus. 
The relative proportion of cases in non-HIV setting is increasing due 
to awareness, extensive use of therapeutic immunosuppressive agents 
& that in HIV setting is reducing due to early ART & lesser cases of 
advanced AIDS being seen currently. This case highlights the importance 
of detection of other causes of immunodeficiency as the underlying 
cause of cryptococcal meningitis. The case also underscores the long 

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
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duration of therapy needed in non-HIV related cryptococcal meningitis 
along with a close follow-up for relapse & is a sad reminder that CM can 
produce disabling sequelae.
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