
Chest Disease Reports 2024; volume 12:12812

Abstract 
Influenza A and B viruses cause acute viral respiratory illness 

and can cause various respiratory complications, including 
influenza pneumonia and coinfection with other bacteria. 
Secondary Organizing Pneumonia (SOP) has rarely been reported 
as a complication of influenza pneumonia. Most of these cases are 
secondary to influenza A. SOP due to influenza B is seldom 
reported. We report a patient with influenza B pneumonia with 

persistent clinical and radiological worsening despite antivirals 
and antibiotics. A differential diagnosis of either secondary infec-
tion or SOP was considered. The patient underwent fibreoptic 
bronchoscopy and bronchoalveolar lavage, which ruled out infec-
tion. The patient was managed as SOP with steroids and had a 
good response to treatment. The use of steroids in influenza has 
been shown to worsen mortality. However, in our patient, once 
infection was ruled out, steroids proved to be lifesaving. 

 
 

Case Report 
A 40-year-old overweight (Body Mass Index, BMI, 27.44 

kg/m2) male, a former smoker with diabetes mellitus for the past 
six years, managed with oral hypoglycaemic agents presented to 
the emergency department with a 5-day history of fever, sore 
throat, and productive cough, along with three days of progressive 
dyspnoea and loose stools. Initial evaluation revealed fever 
(101°F), tachycardia (heart rate 102/min, and tachypnoea - respi-
ratory rate 24/min) with a Saturation of Peripheral Oxygen (SpO2) 
of 94% on room air. Chest examination revealed bilateral basal 
crackles, with the rest of the systemic examination being unre-
markable. Lab results showed Haemoglobin (Hb) of 15.6 g/dL, 
Total Lymphocyte Count (TLC) of 4200/mm3, N68% L22% 
M06% E04%, random blood glucose of 310 mg/dL, Glycated 
Haemoglobin (HbA1C) of 11.6%, and positive urinary ketones. 
The initial chest radiograph showed air space opacities in the left 
lower zone. He was managed with intravenous fluids, broad-spec-
trum antibiotics (ceftriaxone), and insulin to achieve adequate gly-
caemic control. Despite therapy, his condition deteriorated, lead-
ing to worsening respiratory failure (SpO2 of 80% on room air, 
96% on 8 L/min oxygen). Inflammatory markers were elevated 
(C-Reactive Protein, CRP, 56 mg/dL, D-dimer -5.17 mg/dL), and 
repeat chest radiograph showed bilateral, diffuse areas of non-
homogenous opacities with predominantly peripheral distribution 
(Figure 1). High-Resolution Computed Tomography (HRCT) of 
the chest showed multiple sub-pleural consolidation areas with 
interlobular septal thickening affecting both lung fields with sub-
pleural and basal distribution (Figure 2). His blood and sputum 
cultures were negative for any infective pathogens and procalci-
tonin levels were normal (<0.05 mg/dl). His nasopharyngeal swab 
was negative for COVID-19 and tested positive for influenza B 
via Reverse Transcriptase Polymerase Chain Reaction (RT-PCR). 
The patient was prescribed oseltamivir and broad-spectrum antibi-
otics (piperacillin-tazobactam and levofloxacin) to cover potential 
bacterial co-infections. Despite treatment, his condition worsened 
with increasing breathlessness and oxygen requirement. His chest 
radiograph also did not reveal any significant resolution. A follow-
up HRCT chest showed diffuse, patchy consolidation with occa-
sional ground glass opacities involving bilateral lung parenchyma, 
with areas of consolidation predominantly peripheral and sub-
pleural and predominating basal and posteriorly with some areas 
of consolidation showing a central halo in some regions (“reverse 
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halo or atoll sign”) (Figure 3), indicating radiological progression. 
Given the patient’s worsening symptoms while on antiviral and 

antibiotics, HRCT showing progressive worsening with predomi-
nant peripheral opacities and poor glycaemic control, secondary 
bacterial/fungal infection was initially suspected. However, due to 
the presence of an “atoll sign” on HRCT, Secondary Organizing 
Pneumonia (SOP) was also considered a possibility. 

The patient was planned for fibreoptic bronchoscopy with 
Broncho-Alveolar Lavage (BAL) and Trans-Bronchial Lung 
Biopsy (TBLB). He underwent fibreoptic bronchoscopy on oxy-
gen support with a Fraction of Inspired Oxygen (FiO2) of 60%, 
post BAL he de-saturated and TBLB could not be carried out. His 
BAL was sent for multiplex PCR which was again positive for 
influenza B, and negative for all other bacteria and viruses studied, 
including COVID-19. Conventional pyogenic culture of BAL, 
Acid Fast Bacilli (AFB) stain, and Gene Xpert for Mycobacterium 
tuberculosis, all returned negative results. Similarly, BAL fungal 
stain, culture, and galactomannan tests were also negative. BAL 
cytology showed predominantly alveolar macrophages (90%), and 
only occasional polymorphs, no organisms/eosinophilia/atypia 
was seen. Serum procalcitonin was <0.05 mg/dL. A detailed clini-
cal assessment that did not support an underlying autoimmune 
condition and his Anti-Nuclear Antibody (ANA), Extractable 
Nuclear Antigen (ENA) panel, and Anti-Cyclic Citrullinated 
Peptide (Anti CCP) were all negative. Based on the clinical pic-
ture, the HRCT chest showed an “atoll sign” and negative infection 
and autoimmune work-up, and he was diagnosed with SOP. 

The patient was started on prednisolone 60 mg (1 mg/kg/day), 
insulin for glycaemic control, and antibiotics (piperacillin-tazobac-
tam and levofloxacin) were continued till clinical and radiological 
improvement was confirmed. The patient’s dyspnoea and exercise 
tolerance improved markedly, with a chest radiograph showing 
significant resolution of opacities within seven days of starting 
prednisolone. Steroids were tapered over the next 6 weeks. He was 
discharged on room air and returned to work 4 weeks after dis-
charge from the hospital. Repeat HRCT after 4 weeks of gradual 
tapering dose of prednisolone showed complete resolution of opac-
ities (Figure 4).   

 

Discussion 
Influenza A and B viruses are known to cause acute viral res-

piratory illness.1 Influenza virus infection in adults can cause a 
variety of respiratory complications including influenza pneumo-
nia and coinfection with other bacteria like Streptococcus pneumo-
niae and Staphylococcus aureus.1 SOP has been only reported 
rarely as a complication of Influenza pneumonia.2-6 Most of these 
cases are secondary to influenza A.3-5,7-9 SOP due to influenza B is 
rarely reported.2,6,10 Asai et al. reported the first case of SOP due to 
influenza B in 2017.2 Clinical management of patients admitted 
with influenza includes management of complications like hypox-

Case Report

Figure 1. Chest radiograph showed bilateral diffuse areas of non-
homogenous opacities with predominantly peripheral distribution.

Figure 2. High-Resolution Computed Tomography (HRCT) of the chest shows multiple subpleural consolidation areas with interlobular 
septal thickening affecting both lung fields with subpleural and basal distribution.
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emia with supplemental oxygen, critical care support including 
non-invasive and invasive ventilation, antibiotics for bacterial con-
fection and advanced organ support like Extracorporeal Membrane 
Oxygen (ECMO), haemodialysis and haemodynamic support as 
required.1  

The use of steroids in influenza remains controversial.1 
Metanalysis of various observational studies11 and one 
Randomized Controlled Trial (RCT) with various observational 
studies12 has shown that corticosteroid treatment increases mortal-
ity in influenza pneumonia and Acute Respiratory Distress 
Syndrome (ARDS). Both meta-analyses reported that steroids 
increased the risk of hospital-acquired infections 

Influenza B causing secondary organizing pneumonia was first 

reported by Asai et al.2 in a 23-year-old female patient without any 
known comorbidities. Shah et al.10 and Kwok et al.6 have also 
reported cases of influenza B pneumonia causing SOP in a 65-
year-old male and a 45-year-old female, respectively. Although 
Kwok et al. reported a case of SOP in a patient with influenza B in 
2016, that patient also had streptococcal co-infection. All patients 
showed good responses to steroids. SOP complicating influenza B 
is rare and only three cases are reported in literature.2,6,10 Our case 
is only the fourth case globally and the first such case from India 

Our case had various unique features. He had uncontrolled dia-
betes, as evidenced by his HBA1c and random blood glucose lev-
els which increases the risk of infection. In a study by Shah et al.,13 
they found that the risk ratio for hospitalization for infectious dis-
ease or mortality due to infectious disease in diabetic patients was 
2.17 and 1.92, respectively. Also, the risk of secondary infections 
is high in influenza. Although no studies relating to secondary 
infection in Influenza B are available, MacIntyre et al.14 did a sys-
tematic analysis to study the prevalence of secondary infections in 
influenza A. They found that secondary bacterial infection was 
found in approximately one in four patients and Pneumococcus 
was the most common bacteria identified.14 So a combination of 
uncontrolled diabetes and influenza B with the progressive clinical 
and radiological disease despite treatment made a diagnosis of sec-
ondary infection more likely. However, the presence of an “atoll 
sign” on the repeat CT scan raised the suspicion of organizing 
pneumonia. In an appropriate clinical setting presence of an atoll 
sign can be highly specific for organizing pneumonia especially if 
various infections like invasive fungal infections, bacterial pneu-
monia, and tuberculosis can be ruled out.15  

Bronchoscopy in critically ill patients can lead to complica-
tions. Hypoxemia is a risk factor for complications during bron-
choscopy.16 Our patient was requiring a FiO2 of around 50% when 
he underwent bronchoscopy. Ruling out an infection was essential 
in our patient as he was at high risk for infections and the use of 
steroids couldn’t be justified without conclusively ruling out infec-
tion. We wanted to do a TBLB for the patient as that would have 
confirmed our clinical suspicion of organizing pneumonia, howev-
er, that was not possible due to the patient developing worsening 
hypoxemia. The partial Pressure of Oxygen (PaO2) usually falls by 
10 to 20 mm Hg even after uncomplicated bronchoscopy17 so it 
was expected in our patient. However, due to the critical nature of 
intervention in making treatment decisions, it was essential to 
undertake the same. Our case highlights that in patients with 
influenza who do not improve despite antiviral therapy, it is impor-
tant to consider SOP after ruling out complications like secondary 
infection. Early treatment with corticosteroids is essential for the 
management of SOP while treatment with corticosteroids is asso-
ciated with an increased mortality rate in influenza pneumonia. 
The treatment approaches are diametrically opposite and in cases 
where both diagnoses seem possible, BAL can help in guiding cor-
rect treatment decisions even if the patient’s clinical condition pre-
cludes performing of lung biopsy. 
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