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INTRODUCTION: Pulmonary fungal infection appears to be an important problem in patients 31 

with respiratory diseases especially in patients who are admitted to the medical respiratory ICU. 32 

Several host characteristics, such as a very high incidence of pulmonary tuberculosis (PTB) [1], 33 

malignancies, chronic pulmonary obstructive disease (COPD) [2], and others, also contribute to a 34 

high predilection for fungal diseases in the Indian population. Many outbreaks of different fungal 35 

infections have been periodically reported from different parts of India, including Candida auris 36 

[3] and, more recently, COVID-19-associated mucormycosis [4,5].  37 

Fungal infections are neglected most of the time, may be due to our less resources to diagnose or 38 

we are from a country with maximum TB burden. Most of the time we start the patients on Anti 39 
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tubercular drugs based on clinic-radiological basis without investigating the patients to rule out 40 

fungal infections  but fungal infections must to be ruled out as many articles supports that fungal 41 

infections are a silent killer in many long standing bacterial infections as a super added infections 42 

or a new infection in a immunosuppresed patients. 43 

The incidence of fungal pneumonia is rising with the increasing use of immunosuppressants, 44 

inadvertent use of antimicrobials, newer diagnostic modalities, and increased survival of 45 

immunodeficient patients [6]. The common organisms that cause fungal pneumonia are 46 

Aspergillus, Cryptococcus, Mucor, and Pneumocystis jirovecii [7,8]. 47 

Despite encompassing more than two-thirds of cases of fungal infections, invasive candidiasis 48 

rarely manifests as Candida pneumonia. Invasive candidiasis is defined as the presence of 49 

Candida in the blood (candidemia) or deep-seated Candida infections such as intra-abdominal 50 

abscess, osteomyelitis, or renal abscess [9]. The presence of Candida isolated from respiratory 51 

specimens is usually regarded as colonization. The diagnosis of Candida pneumonia is difficult 52 

due to the nonspecific clinical and radiological features and the lack of specific biomarkers 53 

which necessitates the histopathological demonstration of the organism for confirmation of 54 

diagnosis. The rarity of Candida pneumonia makes the existence of this entity a matter of 55 

ongoing debate. In this review, we highlight the current evidence regarding the existence of 56 

Candida pneumonia and discuss the pros and cons of antifungal therapy (10, 11). 57 

The true incidence of Candida pneumonia ranges from 0.23% to 0.4% [10,11].  58 

Among different respiratory diseases, COPD is the most common disease among patients at risk 59 

of pulmonary fungal infection. DM is the most common comorbid disease associated with high 60 

fungal recovery rates especially Candida. (12) 61 

ABSTRACT: Here we discuss about 3 cases of fungal pneumonia in a respiratory critical care 62 

unit with an update on review of literature. Diagnosis and treatment of the same has been 63 

discussed. 64 

STUDY DESIGN: case series with review of literature 65 

 PLACE OF STUDY: SEPM – NSCB government hospital, Jabalpur, MP. 66 

CASES DESCRIPTION: 67 

CASE 1 :  68 

A 15 YEAR, young male coming from central India, presents with complaints of fever, cough 69 

with expectoration and loss of appetite for 1 month. He was diagnosed with type 1 diabetes 70 

mellitus for 2 years and was on insulin therapy irregularly. No history of tuberculosis or COVID 71 

19 infection in the past. He was initially treated by private doctors many a times for the same 72 

complaints on OPD basis. Patient was started on empirical antibiotics and other supportive 73 

managements were started. 74 

He was taken for battery of investigations, of which – CBC showed sepsis and anaemia, sputum 75 

AFB and CBNAAT was negative. Chest x ray showed heterogenous infiltrates in right mid and 76 

lower zone and left lower zone (dense infiltrates).  Blood, sputum and urine cultures showed no 77 

growth. Beta D Glucan was raised (nonspecific). 78 
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 79 
Patient was taken for bronchoscopy and samples were taken. BAL – AFB AND CBNAAT were 80 

inconclusive. Bronchial biopsy showed fungal hyphae with inflammatory cells.  81 

After diagnosis, patient was started on Tab. Itraconazole 400 mg BD with INSULIN therapy to 82 

control his blood glucose level. Patient improved dramatically with antifungal treatment. 83 

CASE 2: 84 

 A 30-year male, hailing from central India, presents to us with complaints of difficulty in 85 

breathing, fever, cough with expectoration and loss of appetite for 3 to 4 months. He was started 86 

on anti-tubercular drugs on clinic-radiological basis elsewhere before 2 months, but he showed 87 

no improvement.  No history of any other comorbidities in the past or covid infection in the past.  88 

On examination, pulse was 140/min , respiratory rate was 30/min, BP was 130/76 mmhg, 89 

saturation levels were 94% at Room air. Patient had pallor with bilateral coarse crepts in the 90 

basal lung fields. Symptomatic management was then started in the form of empirical antibiotics 91 

with IV hydrocortisone, IVfluids were given with along with BiPAP support.  92 

Blood investigations revealed anaemia with hypoproteinaemia. Chest radiology showed bilateral 93 

diffuse infiltrates. Sputum AFB & CBNAAT were negative. All cultures were negative. USG 94 

abdomen and pelvis was normal. Beta D Glucan (BDG) was raised (nonspecific). Urine routine 95 

microscopy was normal. Patient was subjected to bronchoscopy and BAL reports were 96 

inconclusive. BAL – AFB & CBNAAT were negative. BAL cytology was negative. Bronchial 97 

biopsy from mucosal irregularity showed Fungal hyphae with necrosis. Hence patient was started 98 

on Tab fluconazole 400 mg BD and he was discharged on clinical improvement.   99 

Picture 1 – chest x ray shows dense 

cavitary consolidation of right mid 

and lower zone 
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    100 
CASE 3: A 69 year old Male , coming from central India , came with the complaints of 101 

shortness of breath with altered sensorium since one day, fever and cough with expectoration for 102 

1 to 2 months. Patient was a known case of COPD and was on irregular inhaler usage. On 103 

examination, patient was tachypnoeic, hypoxic and hypotensive. Patient was admitted in critical 104 

care and was intubated. Patient was started on empirical antibiotics and blood samples were sent 105 

fo cultures before antibiotic shot. Other supportive measurements were given.  106 

Blood reports revealed sepsis, chest radiography showed right lower zone cavitary consolidation.  107 

Cultures were negative. Beta D Glucan was raised (nonspecific). Patient was subjected for bed 108 

side bronchoscopy with proper consent and strict aseptic precautions. BAL samples were normal 109 

but biopsy from the right lower lobe mucosa which showed irregularity came out to be positive 110 

for hyphae with increased inflammatory cells in the histopathology report. 111 

 112 

Patient was then started on IV fluconazole, following which patient showed drastic improvement 113 

in his health condition and patient was extubated on Day 4.114 

 115 
REVIEW OF LITERATURE:  Diabetes mellitus is a predisposing factor of oral candidiasis 116 

(opportunistic infection caused by overgrowth of commensal of the mouth - Candida species e.g., 117 

Picture 2 – shows bilateral diffuse 

consolidation (right > left) with 

tracheal shift to right side.  

Picture 3 shows bilateral 

emphysematous lung with increased 

vascular markings in bilateral hilar 

regions with increased haziness in the 

left lower zone. 
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the most prevalent Candida albicans), especially of pseudomembranous candidiasis (13,14). Also 118 

non-albicans species (Pichia, Trichosporon, Geotichum) can be identified in the oral cavity of 119 

patient with poorly controlled diabetes, being prone to frequent and severe fungal infections 120 

(15,16). 121 

A study by Schnabel et al. [17] highlighted this subject with an attempt to identify the incidence 122 

of Candida pneumonia in critically ill patients. They analyzed 701 BAL samples and described 123 

Candida as an etiology of pneumonia in only 5 patients (0.7%). Out of these 5 patients, only 1 124 

was immunocompetent. Another prospective study described the true incidence of Candida 125 

pneumonia in nonneutropenic critically ill patients, which was 8% [18], although Candida 126 

isolation from the biopsy sample was 40% in this report. The existence of Candida pneumonia is 127 

also debated by Meersseman et al. [19] who did not find a single proven case in patients with the 128 

identification of Candida in histopathology. Despite the high incidence of Candida isolation (40–129 

56%) in respiratory samples (BAL and sputum) in all aforementioned studies, true Candida 130 

pneumonia remains a rare entity [19]. 131 

Candida spp. as a causative agent of VAP is controversial. Some authors exclude it as an 132 

etiological agent and others estimate its incidence below 1%, related to risk factors such as 133 

severe immunosuppression, malnutrition, high fungal load (e.g., diabetes, alcoholism, 134 

gastroesophageal reflux, presence of esophageal diverticula), or broad-spectrum antibiotic 135 

therapy [20]. 136 

The role of serological assay like beta-D-glucan (BDG) in invasive candidiasis was analyzed by 137 

Su et al. [21]. According to their report, endotracheal aspirate and BAL BDG were better 138 

predictors of suspected pulmonary candidiasis in comparison with serum BDG. Measuring serum 139 

BDG has no value in predicting pulmonary Candida infections, particularly in the absence of 140 

concurrent candidemia. However, BDG can be positive in other fungal infections too 141 

(Aspergillus and P. jirovecii) which could be a limiting factor in confirming the diagnosis. Thus, 142 

BAL BDG positivity without isolation of Candida in a respiratory specimen does not have much 143 

significance. We advocate the combined use of BAL BDG and isolation of Candida from 144 

respiratory samples (BAL/tracheal aspirate) for the diagnosis of Candida pneumonia particularly 145 

in conditions in which histopathological examination is not feasible. In addition, the 146 

aforementioned approach should be rewarding in cases with a high pretest probability of 147 

pulmonary candidiasis. Further prospective studies on a large scale are needed to validate this 148 

approach. The germ tube antigen, mannan antigen/antibody detection, and PCR methods have 149 

not been validated for the detection of Candida pneumonia. The only method to confirm the 150 

diagnosis is obtaining a lung biopsy and demonstration of yeast or hyphae along with 151 

inflammatory cells, which is sometimes not viable in critically ill patients. 152 

In cases with biopsy-proven candidiasis, the decision is straightforward. Echinocandins are the 153 

drug of choice for invasive candidiasis. However, the poor clinical condition of the patients may 154 

preclude histological diagnosis in most cases. The initiation of therapy based on BAL positivity 155 

is not recommended due to the poor correlation of BAL findings with biopsy [22]. A study by 156 

Wood et al. [22] described the positive and negative predictive value of BAL culture, 29% and 157 
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89%, respectively. Furthermore, in their report, only 2% of patients were given antifungal 158 

therapy, and none of the patients developed candidemia despite not receiving antifungal 159 

treatment. The mortality rate was also found similar in patients who did not receive antifungal 160 

therapy in comparison with those who received treatment based on isolation of BAL Candida 161 

[22]. 162 

reports describing the interaction of Candida species and various bacterial organisms 163 

(particularly Pseudomonas and Staphylococcus species) which are common in the setting of ICU 164 

(ventilator-associated pneumonia) [23–25]. The detection of Candida in the setting of ventilator-165 

associated pneumonia (VAP) was reported as an independent predictor of increases in mortality 166 

and length of hospital stay [23, 25]. 167 

Candida albicans can also promote the mixed-species biofilm formation (along with S. aureus) 168 

which confers more antimicrobial resistance and persistence of pathogenic bacteria inside the 169 

respiratory tract [26]. 170 

DISCUSSION:  171 

HISTORY AND EXAMINATION (TABLE 1): 

PARAMETERS CASE 1 CASE 2 CASE 3 

AGE / SEX 15/ M 30/M 69/M 

DURATION OF 

SYMPTOMS 

1 month 3 to 4  months 1 to 2 months 

CO MORBIDITIES Type 1 DM No  COPD 

ON ATT INTAKE 

BASED ON 

CLINICO- 

RADIOLOGICAL 

BASIS 

 Yes, On ATT for 1 

month 

Yes , on ATT for 2 

months 

No 

  

OPHTHAL 

EXAMINATION  

WNL WNL WNL 

ORAL 

EXAMINATION 

WNL WNL White patches were 

seen – swab negative 

 

INVESTIGATIONS (TABLE 2):  

ANAMEIA  Yes (9.2) Yes (9.0) no 

HIV Negative  Negative Negative 

AREA OF LUNG 

INVOLVED 

Bilateral lung (right 

middle and lower lobe 

and left lower lobe) 

Bilateral diffuse 

involvement 

Bilateral lung 

involved 

DURATION OF 

EMPIRICAL 

ANTIBIOTICS 

More than 2 weeks More than 2 week More than 1 week 

DIAGNOSED BY Endo bronchial Endo bronchial Endo bronchial 



Journal of Cardiovascular Disease Research 
 

 ISSN: 0975-3583, 0976-2833      VOL14, ISSUE 12, 2023 
 

2741 
 

Biopsy (intra luminal 

growth seen) 

Biopsy (mucosal 

irregularity) 

Biopsy (mucosal 

irregularity) 

ANTI FUNGAL 

THERAPY 

T. Itraconazole T. fluconazole IV. fluconazole 

FOLLOW UP  

1 week 

 

 

1 month 

 

Fever reduced; 

appetite improved 

 

Cough decreased and 

sugars came into 

control, Weight 

improved 

 

Fever reduced 

 

 

Cough and 

expectoration were 

reduced, Weight 

improved 

 

Fever reduced 

Appetite improved 

 

Weight improved 

PROGNOSIS Good  Good  Good  

Patients in ICU with long stay with no particular diagnosis should be subjected to invasive 172 

procedures like bronchoscopy based on risk benefit ratio. Such procedures can be lifesaving in 173 

many patients especially in young patients . 174 

This case series deals about 3 patients with different age group presentation with varying 175 

duration of symptoms. 2 of 3 patients were started on tubercular drugs on clinical basis before 176 

presenting to us. All were retroviral negative and showed bilateral lung involvement. They were 177 

started on long term empirical antibiotics as their respiratory cultures (sputum, tracheal 178 

secretions) were negative, But patients weren’t improving . Hence, they were subjected for 179 

bronchoscopy following which biopsy was taken from abnormal sites which showed pseudo 180 

hyphae with raised inflammatory cells. Following which they were started on antifungal 181 

theraphy which showed clinical improvement. They were followed up on 1week and after 1 182 

month, they all showed good clinical improvement. 183 

CONCLUSION: The decision to start antifungal treatment should be done on a tailored 184 

approach. Additionally, antifungal therapy may be initiated in immunodeficient patients ,those 185 

not improving with antibiotics and without an alternative etiology. We recommend all 186 

respiratory critical patients who are not improving on long term empirical antibiotics should be 187 

subjected to bronchoscopy guided tissue diagnosis for further management of the patient which 188 

is been neglected in day to day times . 189 
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Conflicts of interest : There are no conflicts of interest. 191 

REFERENCES : 192 

1. Schnabel RM, Linssen CF, Guion N, van Mook WN, Bergmans DC. Candida pneumonia in 193 

intensive care unit? Open Forum Infect Dis. 2014;1:ofu026. 194 

2. El-Ebiary M, Torres A, Fabregas N, de la BELLACASA JP, Gonzalez J, Ramirez J, del 195 

BAÑO DO, Hernandez C, Jiménez de Anta MT. Significance of the isolation of Candida species 196 

from respiratory samples in critically ill, non-neutropenic patients: an immediate postmortem 197 



Journal of Cardiovascular Disease Research 
 

 ISSN: 0975-3583, 0976-2833      VOL14, ISSUE 12, 2023 
 

2742 
 

histologic study. American journal of respiratory and critical care medicine. 1997 Aug 198 

1;156(2):583-90. 199 

3 Meersseman W, Lagrou K, Spriet I, Maertens J, Verbeken E, Peetermans WE, Van 200 

Wijngaerden E. Significance of the isolation of Candida species from airway samples in 201 

critically ill patients: a prospective, autopsy study. Intensive care medicine. 2009 Sep;35:1526-202 

31. 203 

4. Sen M, Honavar SG, Bansal R, Sengupta S, Rao R, Kim U, Sharma M, Sachdev M, Grover 204 

AK, Surve A, Budharapu A. Epidemiology, clinical profile, management, and outcome of 205 

COVID-19-associated rhino-orbital-cerebral mucormycosis in 2826 patients in India–206 

Collaborative OPAI-IJO Study on Mucormycosis in COVID-19 (COSMIC), Report 1. Indian 207 

journal of ophthalmology. 2021 Jul 1;69(7):1670-92. 208 

5. Sarda R, Swain S, Ray A, Wig N. COVID-19-associated mucormycosis: an epidemic within a 209 

pandemic. QJM: An International Journal of Medicine. 2021 Jun 1;114(6):355-6. 210 

6. Lamoth F, Alexander BD. Nonmolecular methods for the diagnosis of respiratory fungal 211 

infections. Clinics in laboratory medicine. 2014 Jun 1;34(2):315-36. 212 

 7. Nucci M, Marr KA. Emerging fungal diseases. Clinical Infectious Diseases. 2005 Aug 213 

15;41(4):521-6. 214 

8. Park BJ, Pappas PG, Wannemuehler KA, Alexander BD, Anaissie EJ, Andes DR, Baddley 215 

JW, Brown JM, Brumble LM, Freifeld AG, Hadley S. Invasive non-Aspergillus mold infections 216 

in transplant recipients, United States, 2001–2006. Emerging infectious diseases. 2011 217 

Oct;17(10):1855. 218 

9.  Pappas PG, Lionakis MS, Arendrup MC, Ostrosky-Zeichner L, Kullberg BJ. Invasive 219 

candidiasis. Nature Reviews Disease Primers. 2018 May 11;4(1):1-20. 220 

10. Masur H, Rosen PP, Armstrong D. Pulmonary disease caused by Candida species. The 221 

American journal of medicine. 1977 Dec 1;63(6):914-25. 222 

11. Haron E, Vartivarian S, Anaissie E, Dekmezian R, Bodey GP. Primary Candida pneumonia. 223 

Experience at a large cancer center and review of the literature. Medicine. 1993 May 224 

1;72(3):137-42. 225 

12. Ahmed MM, Farghaly AA, Raafat RH, Abd Elsattar WM. Study of the prevalence and 226 

pattern of fungal pneumonias in respiratory intensive care units. Egyptian Journal of 227 

Bronchology. 2019 Dec;13:545-50. 228 

13. Akpan A, Morgan R. Oral candidiasis. Postgraduate medical journal. 2002 Aug;78(922):455-229 

9. 230 

14. Belazi M, Velegraki A, Fleva A, Gidarakou I, Papanaum L, Baka D, Daniilidou N, 231 

Karamitsos D. Candidal overgrowth in diabetic patients: potential predisposing factors. Mycoses. 232 

2005 May;48(3):192-6. 233 

15. Gonçalves RH, Miranda ET, Zaia JE, Giannini MJ. Species diversity of yeast in oral 234 

colonization of insulin-treated diabetes mellitus patients. Mycopathologia. 2006 Aug;162:83-9. 235 

16. Manfredi M, McCullough MJ, Vescovi P, Al‐ Kaarawi ZM, Porter SR. Update on diabetes 236 

mellitus and related oral diseases. Oral diseases. 2004 Jul;10(4):187-200. 237 



Journal of Cardiovascular Disease Research 
 

 ISSN: 0975-3583, 0976-2833      VOL14, ISSUE 12, 2023 
 

2743 
 

17. World Health Organization. Global tuberculosis report 2013. World Health Organization; 238 

2013. 239 

18. Salvi S, Kumar GA, Dhaliwal RS, Paulson K, Agrawal A, Koul PA, Mahesh PA, Nair S, 240 

Singh V, Aggarwal AN, Christopher DJ. India State-Level Disease Burden Initiative CRD 241 

Collaborators. The burden of chronic respiratory diseases and their heterogeneity across the 242 

states of India: the Global Burden of Disease Study 1990–2016. Lancet Glob Health. 243 

2018;6(12):e1363-74. 244 

19. Rudramurthy SM, Chakrabarti A, Paul RA, Sood P, Kaur H, Capoor MR, Kindo AJ, Marak 245 

RS, Arora A, Sardana R, Das S. Candida auris candidaemia in Indian ICUs: analysis of risk 246 

factors. Journal of Antimicrobial Chemotherapy. 2017 Jun 1;72(6):1794-801. 247 

20. Schnabel RM, Linssen CF, Guion N, van Mook WN, Bergmans DC. Candida pneumonia in 248 

intensive care unit?. InOpen forum infectious diseases 2014 Mar 1 (Vol. 1, No. 1, p. ofu026). 249 

Oxford University Press. 250 

21. Su KC, Chou KT, Hsiao YH, Tseng CM, Su VY, Lee YC, Perng DW, Kou YR. Measuring 251 

(1, 3)-β-D-glucan in tracheal aspirate, bronchoalveolar lavage fluid, and serum for detection of 252 

suspected Candida pneumonia in immunocompromised and critically ill patients: a prospective 253 

observational study. BMC Infectious Diseases. 2017 Dec;17:1-9. 254 

23. Roux D, Gaudry S, Khoy-Ear L, Aloulou M, Phillips-Houlbracq M, Bex J, Skurnik D, 255 

Denamur E, Monteiro RC, Dreyfuss D, Ricard JD. Airway fungal colonization compromises the 256 

immune system allowing bacterial pneumonia to prevail. Critical care medicine. 2013 Sep 257 

1;41(9):e191-9. 258 

24. Delisle MS, Williamson DR, Albert M, Perreault MM, Jiang X, Day AG, Heyland DK. 259 

Impact of Candida species on clinical outcomes in patients with suspected ventilator-associated 260 

pneumonia. Canadian respiratory journal. 2011;18(3):131-6. 261 

25. Tan X, Chen R, Zhu S, Wang H, Yan D, Zhang X, Farmakiotis D, Mylonakis E. Candida 262 

albicans airway colonization facilitates subsequent Acinetobacter baumannii pneumonia in a rat 263 

model. Antimicrobial agents and chemotherapy. 2016 Jun;60(6):3348-54. 264 

26. Morales DK, Hogan DA. Candida albicans interactions with bacteria in the context of human 265 

health and disease. PLoS pathogens. 2010 Apr 29;6(4):e1000886. 266 




