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ABSTRACT:

A case of pneumonia due to co-infection with two different viruses
Objective: Community acquired pneumonia is one of the leading causes of death worldwide,
especially for small children. There is a wide range of etiological agents varying according to age. As
conventional culture methods require longer test times for viral and atypical pathogens, nucleic acid
tests with higher sensitivity and specificity are advantageous for rapid detection. Due to detection of
several different agents in the same sample, multiplex polymerase chain reaction poliymerase chain
reaction test offers rapid diagnosis.

Case: In this paper, a 4-year-old boy was presented with a severe course of pneumonia/pleural
effusion. The presence of the co-infection of HIN1 virus and human metapneumovirus has been
demonstrated by poliymerase chain reaction methods.

Conclusion: This case highlights the importance of detection of viral causes in the etiology of
pneumonia, especially with poliymerase chain reaction to avoid unnecessary antibiotic use.
Keywords: Human metapneumovirus, Influenza A (HIN1), Multiplex poliymerase chain reaction,
Pneumonia

OZET:

iki farkli virusun ko-infeksiyonu nedeniyle gelisen bir pndmoni vakasi

Amag: Toplumda kazanilmig pnédmoni, tim diinyada 6zellikle kiiciik cocuklarda, 8limlerin en sik neden-
lerinden birisidir. Etiyolojide yasa gore dedisen gok cesitli etkenler bulunmaktadir. Konvansiyonel
kiltar yontemleri, viral ve atipik patojenler icin uzun zaman gerektirdiginden, nikleik asid testleri
ylksek sensivite ve spesifite dzelliklerine ek olarak hizli tani avantaji saglamaktadir. Ayni érnekte
cesitli farkh etkenleri tespit edebilmesi nedeniyle multipleks polimeraz zincir reaksiyonu metodu ile
hizli teshis saglanmaktadir.

Olgu: Bu yazida 4 yasinda bir erkek cocukta agir seyirli bir pndmoni/plevral efflizyon olgusu sunul-
mustur. Hastada etken olarak HIN1 virlisii ve human metapnomovirusun eszamanli varligi polimeraz
zincir reaksiyonu metodlari ile ortaya konmustur.

Sonug: Bu vaka, pndmoni etyolojisinde viral nedenlerin arastirilmasinin, ézellikle polimeraz zincir
reaksiyonu ile gereksiz antibiyotik kullanimindan kag¢inilmasinin dnemini vurgulamaktadir.

Anahtar kelimeler: Human metapndmovirus, Influenza A (HIN1), Multipleks polimeraz zincir
reaksiyonu, Pnémoni
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Community acquired pneumonia (CAP) is one of
the leading causes of death worldwide, especially in
the first two years of life (1). The common etiologic
agents of CAP vary according to the age. A wide range
of etiological agents are responsible forthe pneumonia.
In pediatrics, Streptococcus pneumoniae and

Haemophilus influenzae are the most commonly
detected bacterial organisms between 2-59 months of
age (2). After clinical diagnosis of CAP, empiric
antibiotic therapy is the mainstay of treatment. Several
viruses and their combinations can cause infection.
Up to 60% of the patients are associated with
respiratory virus infections, so unnecessary and
ineffective antibiotic treatment may often be used (3).
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Sputum culture is used for the determination of
etiology. But the diagnostic specimen may be
influenced by the way of collection, transport, rapid
processing and correct use of cytological criteria (4).
As conventional culture methods require longer test
times for viral and atypical pathogens, nucleic acid
tests with high sensitivity and specificity are
advantageous for rapid detection. In addition to
detection of several different agents in the same
sample, multiplex PCR offers rapid diagnosis (5).

The clinical impact of combined infections has not
been fully evaluated. In this paper, we report a case of
pneumonia caused by the co-infection of two different
viruses.

CASE REPORT

A 4-year-old, previously healthy child was
admitted to our hospital with complaints of fever,
cough, dyspnea and chest pain lasting for 3 days with
intercostal and suprasternal retractions. He was
refusing the intake of food and liquids. On his medical
history, all the vaccinations were completed according
to age except influenza. On physical examination, he
appeared ill and had difficulty in breathing. His body
temperature was 39.2°C, heart rate was 108 beats per
minute, respiratory rate was 42 breaths per minute,
blood pressure was 90/65 mm Hg, and oxygen
saturation (SpO2) on room air was 92 mmHg.

Auscultation of lungs revealed inspiratory crackles in
both lung fields and diminished breath sounds on the
lower part of right lung. A chest radiograph showed
right middle lobe consolidation and left lobe
retrocardiac small consolidation. Also right pleural
effusion was also noticeable (Figure-1). The results of
laboratory tests revealed as hemoglobin level 12 mg/
dl, white blood cells 6.2x10%1 (neutrophils 52.9%,
lymphocytes 36.9%, monocytes 8.8%, and
eosinophils 0.2%), platelet count 183X10%/I and
C-reactive protein 0.4 mg/L (N:<0.5 mg/L). Antibiotic
therapy (ceftriaxone sodium 100mg/kg/day), oxygen
and intravenous liquid supplementation were started
for presumed bacterial pneumonia in the department
of pediatrics at hospital. During the next 48 hours, his
respiratory status worsened. Despite prompt resolution
of fever, general condition did not improve and
retractions increased, with Sp02 remaining 93% and
rising to 95% with oxygen supplementation. A chest
X-ray obtained at third day of admission showed
progression in right pleural effusion and left
retrocardiac consolidation (Figure-2). A computed
tomography (CT) scan on the fifth day of admission
demonstrated massive right pleural effusion causing
long compression. The CT scan also revealed minimal
left pleural effusion (Figure-3a,b). The chest tube
thoracostomy-assisted drainage was performed by
pediatric surgeons. Pleural fluid was clear, cell count
was 233/mm?® (lymphocytes), and lactate

Figure-1: Chest radiograph shows wide consolidation
in middle and lower zone of right lung. Also there is
small consolidation in left lung lower zone. Note there
is accompanying right pleural effusion.

following admission shows increase in right pleural
effusion. Consolidation in right lung is masked by
pleural effusion. Left lung retrocardiac consolidation
increased over time.
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b)

a)

Figure-3: CT image a) with mediastinum window
settings reveals massive right pleural effusion that
compressed right lung (arrow). Note the high pressure
of the pleural effusion that shifts heart to left. Also
there is small left pleural effusion. b) with lung window
settings reveals left lower lobe consolidation and linear
atelectasis in lingular segment.

dehydrogenase (LDH): 47 U/L, pleural fluid/serum
LDH ratio: <0.6, pleural fluid/serum protein ratio:
<0.5, and pH and glucose were in normal ranges.
Pleural fluid analysis indicated parapneumonic
pleural effusion. The Gram stain was negative for
microorganisms. Cultures of blood, pleural fluid,
urine and sputum specimens did not show growth of
any pathogenic organisms. Rapid antigen test was
found negative for influenza. Nasopharyngeal swab
result was positive for human metapneumovirus and

Influenza A (H1NT) by polymerase chain reaction
(PCR) testing and negative for other pathogens.
Antiviral treatment was started with oseltamivir (45
mg twice a day) and was continued for 5 days.
Antibiotic therapy was discontinued after PCR test
result. Soon after the drainage, the general condition
improved immediately and he was discharged from
the hospital after a week.

DISCUSSION

Human metapneumovirus (HMPV), first identified
in 2001- a RNA virus of Paramyxovirus family- is a
leading cause of upper and lower respiratory tract
infections in children in spring and winter months as
in our patient had the infection in January (6). Although
researches have confirmed the prevalence of HMPV
world wide, data from Turkey remained limited.
Cough, wheezing, rhonchi, and dyspnea are the
major manifestations. The clinical features of the
illness caused by HMPV infection range from a mild
upper respiratory tract infection to life-threatening
severe bronchiolitis and pneumonia. Epidemiologic
studies have demonstrated that a greater number of
children infected with HMPV are diagnosed as having
pneumonia (7). Radiographic abnormalities include
diffuse findings, such as perihilar infiltrates and
alveolar disease, and focal findings, including
bronchopneumonic changes, lobar pneumonia, and
effusion (8). Bacterial superinfection can occur.
HMPV was initially identified in cell culture, but viral
cultures take up to 10 to 14 days and are, therefore,
not useful clinically. Currently, the gold standard for
diagnosis is PCR testing. In many clinical laboratories
HMPV has been incorporated into multiplex
diagnostic PCR assays used to simultaneously evaluate
for multiple respiratory pathogens. There is no
approved antiviral drug therapy against MPV.

Influenza viruses are RNA viruses from
orthomyxovirus family. Human infection and effective
human-to human transmission has been achieved by
only 3 hemagglutinins and 2 neuraminidases in 3
combinations: HIN1, H2N2, and H3N2 (8). The
peak incidence of infection occurs earlier in the
pediatric population. Influenza virus is transmitted
primarily by large particle droplets, although
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contaminated surfaces can also spread disease. The
incubation period is 1 to 4 days (mean, 2 days) (8,9).
Upperrespiratorytractinfection(URI), laryngotracheitis
(croup), bronchiolitis, and pneumonia are all possible
presentations of influenza in the younger children.
Parapneumonic effusion and empyema are common
complications. Accurate and rapid diagnosis of
influenza infection can allow prompt initiation of
antiviral therapy simultaneously, limiting antibiotic
use (9). Rapid antigen testing is the most commonly
used method in the laboratory diagnosis of influenza
infection. But the major disadvantage of rapid tests is
their low and highly variable sensitivity, ranging from
20% to 90%. On the other hand, molecular methods
of detection are replacing viral culture as the gold
standard in the diagnosis of many viral infections,
including influenza. PCR- based assays offer superior
sensitivity that are available in many laboratories. In
our patient, rapid antigen test was negative but PCR-
based influenza assay was positive for Influenza A
(HTNT). The administration of active antiviral therapy
early in the course of disease has been found to
shorten symptom duration and prevent the spread of
treatment should optimally be
initiated within 48 hours of symptoms. It may also be

virus. However,

REFERENCES

1. Walker CL, Rudan 1, Liu L, Nair H, Theodoratou E, Bhutta ZA, et
al. Global burden of childhood pneumonia and diarrhea. Lancet
2013; 381: 1405-16. [CrossRef]

2. lassi ZS, Das JK, Haider SW, Salam RA, Qazi SA, Bhutta ZA.
Systematic review on antibiotic therapy for pneumonia in
children between 2 and 59 months of age. Arch Dis Child 2014;
99; 687-93. [CrossRef]

3. Ruuskanen O, Mertsola J. Childhood community-acquired
pneumonia. Semin Respir Infect 1999, 14: 163-72.

4. Mandell LA, Wunderink RG, Anzueto A, Bartlett JG, Campbell
GD, Dean NC, et al. Infectious Diseases Society of America;
American Thoracic Society. Infectious Diseases Society of
America/American Thoracic Society consensus guidelines on the
management of community-acquired pneumonia in adults. Clin
Infect Dis 2007; 44(Suppl 2): S27-72. [CrossRef]

5. Miyashita N, Saito A, Kohno S, Yamaguchi K, Watanabe A, Oda
H, et al. CAP Study Group. Multiplex PCR for the simultaneous
detection of Chlamydia pneumoniae, Mycoplasma pneumoniae
and Legionella pneumophila in community-acquired pneumonia.
Respir Med 2004; 98: 542-50. [CrossRef]

6. Schuster JE, Williams JV. Human metapneumovirus. Pediatr Rev
2013; 34: 558-65. [CrossRef]

7. Edwards KM, Zhu Y, Griffin MR, Weinberg GA, Hall CB, Szilagyi
PG, et al. Burden of human metapneumovirus infection in young
children. N Engl ] Med 2013; 368: 633-43. [CrossRef]

beneficial in hospitalized patients and in those with
severe disease, even when started later in the disease
course (10). We were able to begin the treatment with
oral oseltamivir two days after the hospitalization
according to laboratory confirmation. Co-infection of
HMPV with other respiratory pathogens varies in
different clinical trials. In a study, Bosis et al. (11)
evaluated nasopharyngeal swabs of the 42 HMPV-
positive samples, and 6 were also positive for influenza
viruses. Ciceket. al. (12) in astudy, detected respiratory
viruses and influenza A virus subtypes using multiplex
PCR. Cebey-Lépez et al. (13) published a paper on
viral co-infections in pediatric patients hospitalized
with lower tract acute respiratory infections. Studies
also have found HMPV co-infection with bacterial
pathogens like Streptococcus pneumonia,
Mycoplasma pneumonia, and Chlamydia pneumonia
(14). However, the interaction of HMPV with other
etiological agents is unclear. Clinical outcome of
co-infections of multiple viruses from combined
infections remains unpredictable and challenging
(15).

This case highlights the importance of detection of
viral etiologies especially with PCR to avoid
unnecessary antibiotic use.

8. Morens DM, Taubenberger JK. Understanding influenza
backward. JAMA 2009; 302: 679-80. [CrossRef]

9. Committee on Infectious Diseases, American Academy of Pediatrics.
Recommendations for prevention and control of influenza in
children, 2012-2013. Pediatrics 2012; 130: 780-92. [CrossRef]

10. Fox TG, Christenson JC. Influenza and parainfluenza viral
infections in children. Pediatr Rev 2014; 35: 217-27 quiz 228.

11. Bosis S, Esposito S, Niesters HG, Crovari P, Osterhaus AD,
Principi N. Impact of human metapneumovirus in childhood:
comparison with respiratory syncytial virus and influenza viruses.
J Med Virol 2005; 75: 101-4. [CrossRef]

12. Cicek C, Bayram N, Anil M, Giilen F, Pulluk¢u H, Saz EU, et
al. Simultaneous detection of respiratory viruses and influenza
A virus subtypes using multiplex PCR. Mikrobiyol Bul 2014; 48:
652-60. [CrossRef]

13. Cebey-Lépez M, Herberg J, Pardo-Seco |, Gémez-Carballa A,
Martinén-Torres N, Salas A, et al. Viral Co-Infections in Pediatric
Patients Hospitalized with Lower Tract Acute Respiratory
Infections. PLoS One 2015; 2; 10. [CrossRef]

14. Lin TY, Huang YC, Tsao KC, Huang YL. Human metapneumovirus
and community-acquired pneumonia in children. Chang Gung
Med | 2005; 28: 683-8.

15. Kumar N, Barua S, Riyesh T, Chaubey KK, Rawat KD, Khandelwal
N, et al. Complexities in isolation and purification of multiple
viruses from mixed viral infections: Viral interference, persistence
and exclusion. PLoS One 2016; 11: e0156110. [CrossRef]

Sisli Etfal Hastanesi Tip Bulteni, Cilt: 51, Sayi: 4, 2017 / The Medical Bulletin of Sisli Etfal Hospital, Volume: 51, Number 4, 2017



https://doi.org/10.1016/S0140-6736(13)60222-6
https://doi.org/10.1136/archdischild-2013-304023
https://doi.org/10.1086/511159
https://doi.org/10.1016/j.rmed.2003.11.012
https://doi.org/10.1542/pir.34-12-558
https://doi.org/10.1056/NEJMoa1204630
https://doi.org/10.1001/jama.2009.1127
https://doi.org/10.1542/peds.2012-2308
https://doi.org/10.1002/jmv.20243
https://doi.org/10.5578/mb.8221
https://doi.org/10.1371/journal.pone.0136526
https://doi.org/10.1371/journal.pone.0156110

