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Case Histories
Patient one

An elderly patient was admitted directly to the intensive 
care unit with a diagnosis of community-acquired 
pneumonia (CAP) and sepsis. He was intubated and 
bronchial washings were obtained to investigate the 
underlying cause for the pneumonia.  These were 
composed predominantly of neutrophils, macrophages 
and respira-tory epithelial cells with associated 
inflammatory debris. A population of scattered cells, 
some of which were multinucleated with nuclear  
clearing and occasional nuclear inclusions were identified,  
features highly suggestive of herpes simplex virus (HSV) 
infection (Figure 1). 

Of the sample, 200 µl was subjected to nucleic acid 
extraction via the DNA Mini Kit (Qiagen Ltd, Crawley, 
UK). Briefly, this method involves enzymatic digestion 
using proteinase K and purification through silica 
columns. Deoxyribonucleic acid was eluted in 200 µl of 
molecular grade water and stored at –20ºC pending 
polymerase chain reaction (PCR).  A multiplex PCR was 
performed on the nucleic acid extracts using the method 
described by Aurelius et al.,1,2 which identifies the GpD 
and GpG gene targets for HSV 1 and 2. Positivity was 
discerned by a band of the correct size being visualised 
via agarose gel electrophoresis – HSV 1 and 2 amplicon 
sizes being 101 nt and 145 nt respectively. The presence 
of HSV 1 was confirmed (Figure 2). 

Cytological recognition of herpes simplex virus 
infection in bronchoscopic samples from the 
respiratory tract

aBstraCt Cytological features suggesting herpes simplex virus (HSV) infection in 
samples obtained at bronchoscopy have been described only very rarely in routinely 
processed samples. We report four cases where evidence of HSV infection was 
identified morphologically in samples processed using thin-layer techniques, with 
polymerase chain reaction confirmation of the presence of virus in three cases.  
We suggest that the increased morphological clarity provided by this technique for 
processing these cytology samples may result in the morphological features of viral 
infection being seen more frequently. Pathologists reporting such samples need to be 
aware of this possibility in order to avoid potential misinterpretations. In addition, 
however, respiratory and intensive care physicians unused to receiving cytology 
reports indicating ‘HSV infection’ need to be aware that the significance is uncertain 
and in most cases it is likely to indicate the reactivation of a latent infection.
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Figure 1 Photomicrograph of cells identified in bronchial 
washings showing features in keeping with herpes simplex 
infection. The nuclei are pale with a prominent, thick nuclear 
membrane (Papanicolaou stain, x400 original magnification).

Figure 2 Photograph of PCR gel demonstrating positive 
bands in lanes A and B corresponding to the nucleic acid 
extracted from the bronchial washing samples. The size of the 
bands corresponds to that seen for the HSV 1 positive control 
(101 nt). (A and B: PCR amplicons generated from nucleic acid 
extracted from bronchial washing sample; Neg: negative 
amplification controls; HSV1PC: positive amplification control 
for HSV1; HSV2PC: positive amplification control for HSV2.)



Patient two

An elderly patient who was a heavy smoker with a 
known history of chronic obstructive pulmonary disease 
was admitted with increased shortness of breath. At 
bronchoscopy, a lesion was identified in the left upper 
lobe and bronchial washings as well as a single bronchial 
biopsy were obtained. A tissue diagnosis of squamous 
cell carcinoma was made on the biopsy specimen. The 
bronchial washings specimen was composed of 
neutrophils and inflammatory debris with a small number 
of respiratory epithelial cells and alveolar macrophages. 
Several clusters of dyskeratotic, cytologically atypical 
cells were seen which were regarded as being suspicious 
of squamous cell carcinoma. In addition, groups of 
respiratory epithelial cells showing features suggestive of 
infection with HSV were identified. Polymerase chain 
reaction confirmed the presence of HSV 1. 

Patient three

A middle-aged patient was admitted directly to the 
intensive care unit with severe CAP.  A tracheostomy 
was subsequently performed and bronchial washings 
were obtained. The bronchial washings contained 
numerous respiratory epithelial cells and alveolar 
macrophages as well as clusters of cells showing features 
suggestive of HSV. Polymerase chain reaction confirmed 
the presence of HSV 1. 

Patient four

An elderly patient was admitted with CAP, opiate 
toxicity and renal failure. Subsequently the patient 
developed obstructive bowel symptoms and underwent 
a laparotomy. Following surgery the patient continued to 
suffer from respiratory symptoms and underwent a 
bronchoalveolar lavage. Around this point it was noted 
that the patient had developed perioral cold sores.  
Morphologically, cells showing features in keeping with 
HSV infection were identified in the lavage fluid. 
Polymerase chain reaction was not performed.

disCussion 

Fibreoptic bronchoscopy is frequently performed in 
patients with abnormal chest radiology where there is a 
suspicion of pneumonia or malignancy.3 Even when the 
samples are primarily obtained for microbiological 
investigations they are also frequently submitted for 
cytological examination. In these cases the cytological 
features are rarely specific for any particular organism.4 
Changes in sample processing in diagnostic pathology 
laboratories may lead to new diagnostic challenges and 
opportunities. This has already been demonstrated in 
gynaecological cytology, where the move away from 
traditional smears to liquid-based cytology has resulted 
in a change in the diagnostic spectrum, with an increase 
in the detection of infections such as HSV.5 This is 
predominantly due to the greater preservation of 
cytological features seen in liquid-based cytology. 

Over recent years this processing technique has been 
increasingly used in diagnostic cytopathology including 
those samples generated from the respiratory tract.6,7 
We report four cases where cells with the cytological 
features of HSV were observed in bronchial cytology 
samples processed using this method. Detection of HSV 
infection in traditionally processed respiratory specimens 
is rare,8 but given the improved cellular morphology 
seen with thin-layer processing, detection may become 
more common. 

Over the two-year period these cases were collected, 
413 bronchial washings samples were submitted from 
units within the Royal Infirmary of Edinburgh, of which 
18 were from the general intensive care unit. This 
suggests that only a small proportion of samples taken 
from patients in intensive care are being submitted for 
cytological examination. The fact that in three of these 
18 cases HSV-infected cells were identified supports the 
hypothesis that new processing techniques may lead to 
an increased chance of morphological detection of HSV 
infection. In addition, our cases demonstrate that 
routinely collected and stored cytology specimens can 
be used for PCR to confirm the presence of HSV when 
this is cytologically identified, without the need for 
further samples being obtained in cases where material 
has not been submitted for virological investigations.

The diagnosis of HSV is possible due to a series of well-
described characteristic cellular changes. Infected cells 
typically become multinucleated, with swollen nuclei 
clustered tightly together leading to a characteristic 
moulding of nuclear contours. The presence of viral 
inclusions results in a loss of chromatin pattern and the 
nuclei are seen to take on an empty homogenised or 
‘ground glass’ appearance with a prominent nuclear 
membrane: these are known as Cowdry type B nuclei.4,5 
Later in the infective process, strongly eosinophilic 
inclusions develop in the nucleus known as Cowdry type 
A inclusions, which are often wedge-shaped or triangular 
and can appear refractile.

Several potential misdiagnoses exist, the most common 
being mistaking the changes as those of cytomegalovirus, 
but perhaps more importantly the cells may be 
misinterpreted as being malignant, particularly if a necrotic 
and degenerate background exists.8 In the presence of 
atypical keratinising cells the possibility of squamous 
carcinoma may be suggested or the atypical cells may be 
mistaken for well-differentiated adenocarcinoma cells as 
they may show features reminiscent of that seen in 
bronchoalveolar carcinoma.4,8 

While pathologists reporting respiratory cytology 
samples need to be aware of the possibility of HSV 
infection and its potential for misinterpretation and 
misdiagnosis, so do those who will receive the final 
report. The clinical significance of detecting evidence of 
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HSV in patients presenting with pneumonia remains 
controversial.9 It is likely that in most patients it 
represents evidence of reactivation of latent HSV 
infection rather than evidence of a true viral pneumonitis. 
Studies in ventilated patients with pneumonia have 
shown a high incidence of PCR-detectable HSV in 
respiratory samples and it is unclear whether there is 
any specific benefit in initiating treatment in the absence 
of other features to suggest a true viral pneumonitis. 
Similarly, in patients with underlying malignancy this is 
likely to represent reactivation as this has been shown 
to be common in cancer patients.10 The possibility of a 
true viral pneumonitis will, however, merit more 
consideration in patients in high-risk caterories such as 

those on immunosuppressive therapy following trans-
plantation or undergoing chemotherapy for malignancy. 

ConClusion

Changes in laboratory practices can change the spectrum 
of abnormalities identifiable in specimens submitted to 
pathology departments. While an awareness of the 
features of HSV infection in bronchial cytology samples 
and the potential for misdiagnosis needs to be borne in 
mind by pathologists, physicians requesting cytological 
examinations also need to be aware so that bronchial 
cytology reports describing  ‘HSV infection’ are not 
overinterpreted. 
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