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Abstract 

Candida species are common commensals of the oro‑pharyngeal mucosa, yet their presence in sputum 

cytology continues to generate diagnostic uncertainty. This narrative review synthesises 

cytomorphologic hallmarks, diagnostic adjuncts, and evolving clinical evidence to guide 

cytopathologists and clinicians in differentiating colonisation from true infection. Characteristic 

sputum findings include 3–4 µm budding yeasts with elongated pseudohyphae penetrating 

desquamated squamous cells amid acute inflammation. Conventional culture remains standard but is 

slow and less sensitive; fluorescent real‑time PCR, β‑d‑glucan, and mannan/ anti‑mannan assays 

provide faster, more sensitive detection, although interpretation still hinges on clinicoradiologic 

correlation. Recent series show that while invasive Candida pneumonia is exceedingly rare (<1 %), 

persistent lower‑respiratory colonisation is associated with higher mortality in hospital‑acquired 

pneumonia, more frequent exacerbations in COPD, and impaired lung function in bronchiectasis. 

Judicious reporting e.g., “Candida spp. present; may represent colonisation versus infection in the 

appropriate clinical context”together with adherence to IDSA antifungal guidelines, optimises patient 

management. 
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Introduction 

Candida species account for roughly 90 % of 

human fungal isolates, with C. albicans still 

predominating despite the global rise of 

non‑albicans variants. Their regular isolation 

from respiratory secretions complicates 

interpretation: is the finding mere colonisation, a 

marker of host debility, or an underestimated 

pathogen [1, 2]. Classic autopsy‑based teaching 

relegated Candida pneumonia to a medical 

curiosity, yet recent molecular studies and large 

clinical datasets have reopened the debate. This 

review summarises current evidence with a focus 

on sputum cytology the most readily available 

yet often under‑appreciated diagnostic 

modality.We searched PubMed, Scopus, and 

Google Scholar to April 2025 using “Candida,” 

“sputum,” “cytology,” “pneumonia,” 

“bronchiectasis,” “PCR,” and “β-d-glucan.” 

Priority was given to peer-reviewed original 

studies, systematic reviews, and guidelines. 

Reference lists of retrieved articles were 

screened for additional citations. 

 

Importance of Sputum cytology in 

Pulmonary candidiasis 

Oral or Pulmonary candidiasis is usually a 

disease of immunocompromised patients. The 

patients with pulmonary candidiasis present with 

fever, cough, dyspnoea and pulmonary infiltrates 

on chest radiography whereas the ones with oral 

candidias is usually have an oral thrush. As 

candida species can be a colonizer of the 

respiratory tract normally in absence of a disease, 

the diagnosis of pulmonary candidiasis is a 

difficult task. The identification of these candidal 

species in sputum and/or in bronchoalveolar 

lavage will prompt the further confirmation with 

the help of biopsy showing evidence of direct 

lung parenchymal invasion by these organisms or 

by transthoracic FNA in which these can be 

directly viewed and confirmed through culture 

studies. Pulmonary candidiasis is thought to be 

occurring in patients with an 

immunocompromised status or ongoing diseases. 

However, Hellstein JW, et al. found that it is not 

limited to age extremes, malnourishment, 

metabolic disease, concurrent infections, 

antibacterial therapy, immunocompromising 

conditions, radiotherapy, transplant patients, 

salivary gland hypofunction, or long-term steroid 

therapy [1]. 

 

The vast majority of these microorganisms exist 

as commensal colonization rather than a 

pathologic process. Hence is it crucial to know 

whether these fungal elements are a part of 

microbiome or are pathogenic. When host 

immunity diminish, the dimorphic property of 

Candida albicans permits the organism to 

transform to biofilms that are extremely resistant 

to relatively high doses of antifungal medications 

[3, 4]. The embedded organisms on host surfaces 

break out and permeate the systemic circulation, 

provoking life-threatening candidemia from 

simple oral or mucosal candidiasis. Few studies 

have suggested that the existence of germ tubes 

is strongly indicative of Candida albicans as the 

source species and not a simply commensal [5]. 

 

 Cytomorphology of Candida in Sputum 

Cytologic 

feature 
Description Significance 

Budding 

yeasts 

Round-to-oval 

3–4 µm cells; 

narrow-based 

budding 

Indicates 

active 

replication 

Pseudohyphae 

Elongated 

chains with 

constrictions 

at septa 

Suggests 

tissue 

invasion 

potential 

Penetration of 

squamous 

cells 

Hyphae 

traverse cell 

membranes 

Correlates 

with 

pathogenicity 

Background 
Neutrophils, 

necrotic debris 

Reflects host 

response 

 

On Papanicolaou or Diff-Quik smears, 

simultaneous observation of budding yeasts and 

pseudohyphae especially when they pierce 

epithelial clusters strongly suggests lower-airway 

colonisation/ infection rather than oropharyngeal 

carry-over [2, 3]. (Photograph - 1, 2) Special 

stains (PAS, GMS) highlight fungal cell walls, 
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whereas Calcofluor white provides rapid 

fluorescence-based confirmation [3]. 

 

Photograph – 1: showed budding yeasts and 

pseudohyphae in sputum cytology (Pap stain, 

10X). 

 

 

Photograph – 2: showed budding yeasts and 

pseudohyphae (PAS stain, 40X). 

 
 

Other Diagnostic Modalities Beyond Light 

Microscopy 

Sabouraud dextrose agar yields results in 24–

48 hours, with reported positivity of 

approximately 50 % in prospective sputum 

series [7, 8]. However, culture cannot distinguish 

colonisation from infection and under-detects 

mixed biofilms. Fluorescent real-time PCR 

detects Candida DNA in approximately 3 hours 

and improved positivity to 65–70 % in a 

300-sample comparison (P < 0.001) [9, 10]. 

Multiplex ITS-based PCR panels further 

distinguish C. albicans from azole-resistant 

species, facilitating targeted therapy [11, 12]. 

β-d-Glucan (BDG) assays, though validated for 

serum, demonstrate high negative predictive 

value in broncho-alveolar lavage (BAL) and 

tracheal aspirate, particularly when 

BDG > 80 pg/mL [13, 14]. 

 

Mannan/ anti-mannan ELISAs detect circulating 

antigen-antibody complexes; combined testing 

achieved 84–87 % specificity for candidemia and 

showed promising results in tracheal 

aspirate-positive cohorts [15]. 

 

Conclusion 

Detection of Candida in sputum cytology is 

common but seldom equates to pneumonia. A 

composite assessment including 

cytomorphology, rapid PCR/antigen tests, and 

host factors best stratifies patients for 

observation versus antifungal therapy. Clear, 

contextualised reporting by cytopathologists 

prevents unnecessary treatment while ensuring 

true infections are not overlooked. 

 

References  

1. Hellstein JW, Marek CL. Candidiasis: 

Red and White Manifestations in the 

Oral Cavity. Head Neck Pathol., 2019; 

13(1): 25-32. doi:10.1007/s12105-019-

01004-6. 

2. Singh L, Jain D, Madan K, et al. 

Pulmonary mycoses diagnosed using 

exfoliative cytology: infection or 

colonisation? Acta Cytol., 2013; 57(6): 

604-610.  

3. Bhavasar R, Goje S, Takalkar A, 

Ganvir SM. Detection of Candida by 

Calcofluor White. Acta Cytol., 2010; 

54(5): 679-684.  

4. Pfaller MA, Diekema DJ. Epidemiology 

of invasive candidiasis: a persistent 

public health problem. Clin Microbiol 

Rev., 2007; 20(1): 133-163.  

5. Moss BJ, Musher DM. Candida species 

in community-acquired pneumonia in 

patients with chronic aspiration. 

Pneumonia., 2021; 13: 12.  

6. Sun Y, Zhao T, Li X, et al. Candida in 

lower respiratory tract increases the 



Gunvanti Rathod, A Aishwarya Teja, Swetha Sai. Cytologic Detection and Clinical Significance of Candida Species in 

Sputum: A Comprehensive Review. Int. Arch. Integr. Med., 2025; 12(6): 1-4. 

 Page 4 
 

frequency of acute exacerbation of 

COPD: a retrospective case-control 

study. Front Cell Infect Microbiol., 

2020; 10: 538005.  

7. Schauwvlieghe A, Rijnders BJA, 

Philips N, et al. Significance of isolation 

of Candida species from airway samples 

in ICU patients: an autopsy study. 

Intensive Care Med., 2009; 35: 

1279-1286.  

8. Zhang J, Liu H, Wang K, et al. 

Comparison of Candida detection in 

sputum by conventional culture versus 

fluorescent PCR. Med Sci Monit., 2021; 

27: 930293.  

9. Del Bono V, Delfino E, Furfaro E, et al. 

Clinical performance of the serum (1,3)-

β-d-glucan assay for early candidemia 

diagnosis. Clin Vaccine Immunol., 2011; 

18: 2113-2117.  

10. Wang K, Huang X, Li Y, et al. 

Diagnostic value of serum Candida 

mannan antigen and anti-mannan 

antibodies. Mycoses., 2020; 63(2): 

181-188.  

11. Pappas PG, Kauffman CA, Andes DR, 

et al. Clinical practice guideline for the 

management of candidiasis: 2016 update 

by the IDSA. Clin Infect Dis., 2016; 

62(4): 1-50.  

12. Jackson D, Coke L, Fernandez K, et al. 

Invasive Candida pneumonia with 

esophagitis and gastritis in an 

immunocompetent patient: autopsy case 

report. Autops Case Rep., 2023; 13: 

2023443.  

13. Gajdatsy M, Schnabel M, et al. Incidence 

of Candida pneumonia in critically ill 

patients: a 2-year prospective autopsy 

study. Crit Care, 2008; 12: R114.  

14. Xu H, Li M, Chen Y, et al. A rapid 

method for Candida DNA preparation 

from sputum and ITS multiplex PCR 

identification. J Infect Dev Ctries., 2025; 

19: 123-130.  

15. Mutschlechner W, Risslegger B, 

Willinger B, et al. BAL fluid β-d-glucan 

for invasive fungal infection diagnosis 

after solid organ transplantation. 

Transplantation, 2015; 99: 140-144. 

 

 

 

 

 

 

 

 

 

 

 
  


