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Cytopathology provides a rapid, 
 inexpensive, and valuable 

means to diagnose and manage a 
wide range of infectious diseases.1 
Moreover, many ancillary tech -
niques, including special stains, 
immunocytochemistry, and mo-
lecular studies, can be applied to 
cytology samples, thereby increas-
ing specificity and sensitivity. Con-
sequently, cytology samples can 
provide timely and specific diagno-
ses of infections and help classify 
certain microorganisms. The emer-
gence of various opportunistic in -
fections in transplant recipients and 
AIDS patients has greatly in -
creased the demand for mini-
mally invasive and rapid di -
agnostic methods such as cy-
tology. We are also witnessing 
a resurgence of formerly rare 
infections owing to the in -
creasing incidence of immu -
nocompromised patients.

The lungs are a common site 
of infectious disease. An accu-
rate diagnosis of a pulmonary 
infection by means of cytology 
can be lifesaving. Sputum, lung 
FNA, bronchoscopic brushing 
or washing, BAL, and pleural 
effusion evaluation can all help 
provide a fast, cost-effective, 
and noninvasive diagnosis of 
pleuropulmonary infection. 
The optimal diagnostic method 
depends on the location and 
radiologic findings of the suspected 
infection. For lesions that are centrally 
located and involve major airways, 
sputum samples and bronchial 
brushings and washings may yield 
diagnostic material, whereas a BAL 
may be more useful for assessing 
infectious processes in peripheral 
lung regions. BAL remains the diag-
nostic procedure of choice for detect-
ing opportunistic infections in im -
munocompromised hosts. Several 
infections may manifest as localized 
lesions mimicking malignancy (for 
example, tuberculoma, cryptococco-
ma, histoplasmosis-related lung nod-

ule with associated mediastinal or 
hilar lymphadenopathy). Transbron-
chial or ultrasound-guided FNA per-
mits such endobronchial lesions or 
hilar lymph nodes to be sampled, and 
radiologically guided FNA can be 
used when subpleural regions need 
to be aspirated that cannot be easily 
assessed by bronchoscopy.

A variety of microorganisms can 
infect the lungs including viruses, 
bacteria, fungi, and parasites. How-
ever, identifying some of these mi -
croorganisms based solely on their 
cytomorphologic appearance can be 
challenging, and hence ancillary 
studies may be required. In many 
cases, the implicated pathogen will 
depend on the clinical setting (for 

example, community-acquired pneu-
monia, nosocomial infection, or an 
immunocompromised host). Equally 
important when evaluating these 
cases is the host’s response to organ-
isms (for example, abscess formation, 
necrotizing granulomas, or eosino -
philia), which often provides impor-
tant diagnostic clues. The presence of 
calcium oxalate crystals, which are 
strongly birefringent under polarized 
light, are highly suggestive of asper-
gillosis. Inflammatory atypia and/or 
repair reactions that accompany cer-
tain infections, such as cavitary fun-
gal lesions or ulceration, may result 

in a false-positive diagnosis of malig-
nancy. In cases with worrisome reac-
tive epithelial or mesenchymal re -
pair, there is often a continuum of 
changes from cells with benign fea -
tures to those with a reactive or re -
pair appearance. 

Viruses commonly infect the re -
spiratory tract. While not all viral 
infections cause cytopathic changes, 
in many cases the cytologic features 
of viral infection can be diagnosti -
cally helpful:
	Herpes simplex/zoster virus 

—Cowdry type A and B inclusions.
	Cytomegalovirus—large 

intranuclear and small cytoplasmic 
inclusions.
	Adenovirus—intranuclear 

inclusions (smudge cells) 
and ciliocytophthoria.
	Respiratory syncytial 

virus—syncytial giant cells.
	Parainfluenza—syncy-

tial giant cells with large 
cytoplasmic inclusions and 
ciliocytophthoria.
	Measles—multinucle-

ated giant cells with cyto-
plasmic and intranuclear 
Cowdry type A inclusions.

Herpetic inclusions can be 
seen in metaplastic squamous 
cells (when inflammation is 
centered around airways) or 
multinucleated giant cells 
(within necroinflammatory 
debris with the interstitial 
form of infection). These 
changes need to be distin -
guished from CMV 

infection, which rarely causes 
multinucleation (Fig. 1). The 
number of cells showing viral 
cytopathic changes varies 
with the severity of infection 
or as a result of patients re -
ceiving prophylactic antiviral 
therapy. Ancillary studies 
such as immunohistochemis-
try, viral culture, and molecu-
lar tests may be required in 
some cases.

Bacteria are another com-
mon cause of pulmonary in-
fection. Bacterial pneumonia 

present in an atypical fashion (for 
example, mass-like or interstitial 
disease). Necrotizing pyogenic infec-
tions may cause an abscess. Al -
though a Gram stain in such cases 
can be performed, the etiology of 
bacterial pneumonia is best estab -
lished by correlating findings with 
microbiology studies. Oral actino -
myces that contaminate sputum and 
bronchial specimens need to be dis-
tinguished from true infection, 
where bacteria are often associated 
with abundant neutrophils. Gram-
positive filamentous actinomyces 
found on FNA are unlikely to be due 
to contamination. Nocardia are also 
filamentous bacteria, but unlike ac-
tinomyces they tend to be beaded, 
exhibit right-angle branching, and 
are weakly positive with an acid-fast 
stain. The main finding with myco-
bacterial infection is granulomatous 
inflammation. The differential diag-
nosis includes other microorganisms 
that cause necrotizing granuloma -
tous inflammation and that are AFB 
positive (for example, Nocardia, 
Rhodococcus, and Legionella micda-
dei) as well as noninfectious causes 
of granulomatous lung disease such 
as sarcoidosis. 

Pulmonary fungal infections can 
be diagnosed by means of exfolia -
tive cytology or FNA. Fungal infec-
tions are frequently associated with 
a granulomatous or necroinflamma-
tory reaction. The morphology of 
fungi may vary with the organism, 
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Fig. 1. Diagnostic features of CMV infection as shown here include 
cytomegaly, large intranuclear inclusions with perinuclear halos and 
chromatin margination (“owl eye” inclusions). CMV is frequently found 
in immunosuppressed patients, as occurred in this case, together with 
other opportunistic pathogens such as Pneumocystis jirovecii (note 
the frothy alveolar cast present in the center) (Papanicolaou stain, 
high magnification).

Fig. 2. Numerous encapsulated cryptococcal yeasts are shown 
present in a background of necrotic debris. The clear halo 
around these organisms indicates the presence of a thick 
capsule (Diff-Quik stain, high magnification).
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