CASE REPORT

Pleural effusion in children associated with adenovirus infection
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Viral pathogens are rare causes of pleural effusion in children. We present two cases of pleural effusions in children associated with

adenovirus infection. Hepatomegaly with transaminitis, pleural fluid lymphocytosis and poor response to antibiotics were common features.

Adenovirus infection should be considered in the differential diagnosis of pleural effusion in children.
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O] Parapneumonic effusions constitute the majority of

i

empyema is expected to decline since introduction of PCV13 in the

pleural effusions in children."? Common aetiological
pathogens include Streptococcus pneumoniae,
Staphylococcus aureus and Mycobacterium tuberculosis
(TB)."”! The incidence of pneumococcal-related

South African immunisation programme in 2011.°! TB and other
pathogens, such as viruses, may therefore become relatively more
important causes of pleural effusion in children. We report two
cases of adenovirus-associated pneumonia and pleural effusion who
presented with similar clinical features in which no other pathogen
was identified.

Case reports

Casel

A 16-month-old, previously well female was referred for
pneumonia which was not improving despite 5 days of inpatient,
broad-spectrum antibiotics. Perinatal history was uneventful and
immunisations including PCV13 were up to date. She was febrile
(temperature 38°C), tachypnoeic (RR 64 bpm) and hypoxic with
subcostal and intercostal recessions. There was stony dullness
and reduced breath sounds over the right-lower zone, consistent
with a large pleural effusion. She had a 4 cm hepatomegaly.
Chest radiograph showed opacification of the right hemithorax
(Fig. 1). A pleural effusion was confirmed by ultrasound and
successfully drained by pigtail pleural catheter. Pleural fluid
was sent for cytology, biochemical analysis, routine bacterial
and mycobacterial culture, GeneXpert and respiratory virus
polymerase chain reaction (PCR) (Anyplex™ II RV16 Detection).
Blood and microbiological investigations are presented in Table 1.
Fever and symptoms persisted despite drainage and second-line
antibiotics (ertapenem and clarithromycin). Anti-tuberculosis
therapy was initiated but later withdrawn due to lack of evidence
of TB disease. The patient showed gradual clinical and radiological
improvement and the pleural drain was removed after 4 days. All
bacterial cultures and TB investigations were negative. Adenovirus
was isolated from the pleural fluid and induced sputum.

Fig. 1. Chest X-ray showing opacification of right lung and
pleural effusion.

Case 2

A 10-month-old HIV-exposed but HIV-uninfected female was
referred from a local clinic with pneumonia, acute gastroenteritis and
severe dehydration. Immunisations, including PCV13, were up to
date. On presentation she was febrile (T 38°C), severely dehydrated
and shocked. She had signs of severe pneumonia: tachypnoea (RR
55 bpm), subcostal and intercostal recessions and hypoxia. Over
48 hours the gastroenteritis and dehydration resolved, but the fever
and respiratory symptoms persisted despite broad antibiotic cover
(cloxacillin and ceftriaxone). On day 2 admission the patient had a
generalised seizure. Lumber puncture was done and was normal.
Furthermore, stony dullness and decreased breath sounds over the
right hemithorax suggested a pleural effusion, which was confirmed
on achest radiograph. A pigtail pleural drain was inserted and pleural
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Table 1. Routine blood and microbiological investigations.

Case 1 Case 2

Bloods

HIV antibody test Negative Negative

WCC (x10°/L) 13.66 10.99

CRP (mg/L) 16.1 14.5

Induced sputum (Gene Xpert Negative Negative

and TB culture)

Mantoux Negative Test unavailable
Liver enzymes

ALP (U/L) (75 - 316) 238 241

GGT (U/L) (1 - 39) 158 109

ALT (U/L) (4 - 35) 335 100

AST (U/L) (0 - 65) 986 132

LDH (U/L) (180 - 430) 306 2888
Pleural fluid analysis

Protein (g/L) 27 38

Glucose (mmol/L) - 7

LDH (U/L) 763 5464

Polymorphs cells/mm? 17 115

Lymphocytes cells/mm? 560 1120

Erythrocytes cells/mm? 480 880

Gene Xpert (PCR) Negative Negative

Bacterial culture Negative Negative

Viral panel PCR Adenovirus  Adenovirus

Blood culture Negative Negative

Induced sputum viral PCR ~ Adenovirus  Adenovirus

WCC = white cell count, CRP = C-reactive protein.

fluid was sent for analysis. Blood and microbiological investigations
are presented in Table 1. Anti-TB therapy was not initiated as there
was no evidence of TB disease. The patient gradually improved and
the pleural drain was removed after 7 days. All bacterial cultures and
TB investigations were negative and adenovirus was isolated in the
pleural fluid and induced sputum.

Discussion

We report two cases of adenoviral infection associated with
pneumonia and unilateral pleural effusion. Parapneumonic effusions
constitute the majority of paediatric pleural effusions, with bacterial
infections being the most common.!" Viral infections are unusual
causes of pleural effusion. They generally cause smaller effusions
than those caused by bacterial infections and tend to resolve without
intervention. A few cases of adenoviral effusions have been reported
in the literature and occur mainly in epidemics. Serotype 3 and 7 have
been implicated and present with a severe clinical course and raised
transaminitis has been reported in some cases.!'?!

Our two cases presented with acute systemic illness, pneumonia with
unilateral pleural effusions and extra-pulmonary manifestations:
hepatic inflammation in both cases and probable febrile convulsion
in case 2. Despite empiric antibiotic cover, both patients showed little
clinical improvement, which made a bacterial aetiology unlikely.
Unremarkable infective markers and negative blood cultures
supported this. However, the possibility of bacterial co-infection
could not be excluded as antibiotic treatment was commenced prior
to admission. Molecular methods such as PCR to identify bacterial
pathogens may be useful in such cases.™

TB infection was considered the aetiology as both had pleural
fluid lymphocytosis. However, the severe clinical course was not in
keeping with TB. TB effusions present more indolently and are more
common in older children and adults.!

Both cases had received three doses of pneumococcal conjugate
vaccine (PCV13) as per the South African immunisation schedule.
Since the introduction of PCV13 in the immunisation programme,
incidences of pneumococcal-related pneumonia and pleural
effusion are expected to decrease.’! TB and other pathogens
including viruses may become more prominent causes of paediatric
pleural effusion.

Adenovirus was isolated from the pleural fluid and induced
sputum of both cases, making adenovirus the most likely causative
pathogen. Adenoviral serotyping was not done as it is not routinely
available. Pleural fluid drainage and intensive supportive care
management yielded a good outcome.

In conclusion, adenovirus infection should be considered in the
differential diagnosis of pleural effusion in children, particularly
those not responding to antimicrobial cover as expected.

Learning points

« Parapneumonic pleural effusions in children can be caused by
viral infections.

o Pleural fluid analysis for respiratory viruses is a useful tool to
confirm an underlying viral infection.

o Thoracentesis and supportive management yielded good results.

« Adenovirus infection should be considered in the differential
diagnosis of pleural effusion in children, particularly those not
responding to antimicrobial treatment.
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