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Abstract 
COVID-19 disease is a global pandemic caused by Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV2) that mainly presents with pneumo-
nia, but has variable multi-systemic manifestations. Concomitant bacterial 
infections associated with the acute stage of COVID-19 disease have been 
rarely reported in the literature. However, to our knowledge, post viral orga-
nizing pneumonia (OP) secondary to bacterial infection after recovery from 
SARS-CoV2 infection has not been noted before. We report a 27-year-old 
male patient with Type 1 Diabetes Mellitus who presented with fever post re-
covery from COVID-19 disease for seven weeks and was found to have OP 
secondary to Klebsiella pneumoniae. Furthermore, the bronchoalveolar la-
vage was positive for SARS-CoV2 by RT-PCR despite multiple negative na-
sopharyngeal RT-PCR. The patient was successfully treated with antibiotics 
only. Therefore, we conclude that early recognition of OP secondary to bac-
terial infection in patients with COVID-19 disease and prompt antibiotic 
treatment could avoid the use of a prolonged course of steroids. 
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1. Introduction 

COVID-19 disease was announced as a pandemic by the World Health Organi-
zation (WHO) on March 11th, 2020. It is caused by a novel virus named Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV2) [1]. The clinical 
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presentation of COVID-19 disease is variable with multisystem involvement, 
particularly affecting the respiratory system.  

Secondary bacterial infections post viral illness have been reported with many 
viruses including Influenza Virus, Respiratory Syncytial Virus, Parainfluenza 
Virus and Human Metapneumovirus [2]. The most common post viral bacterial 
infections are caused by Staphylococcus aureus, Streptococcus pneumoniae and 
Haemophilus influenzae [2]. This is also true for SARS-CoV2 infection with 0% 
- 15% of patients found to have concomitant bacterial infection [3]. Moreover, 
there are several reports of organizing pneumonia (OP) associated with these 
viruses and other coronaviruses such as SARS-CoV and MERS-CoV [4] [5].  

OP is characterized by intra-alveolar granulation tissue, consisting of inter-
mixed myofibroblasts and connective tissue which could be cryptogenic or sec-
ondary to infections, drugs, malignancies, etc. OP tends to respond to corticos-
teroids as first line treatment for this condition [6].  

2. Case Presentation 

This is a 27-year-old male with Type 1 Diabetes Mellitus complicated by diabetic 
nephropathy with chronic kidney disease stage 4, secondary hyperparathyroid-
ism, and hypertension. He is also trait for sickle cell anemia and alpha thalasse-
mia. He works as a nurse and was required to do nasopharyngeal swab (NPS) 
RT-PCR for SARS-CoV2 before joining his clinical duty after returning from 
local lockdown. The result came back to be positive, however, he remained 
asymptomatic and did not require any treatment. The SARS-CoV2 NPS RT-PCR 
was repeated four weeks later and was negative. Seven weeks after the first test, 
he developed fever (38.5˚C) with no other symptoms, SARS-CoV2 NPS RT-PCR 
was repeated and was negative again. Subsequently, he was admitted to the hos-
pital for investigation due to ongoing fever up to 39˚C for 4 days. He denied 
having any respiratory or gastrointestinal symptoms. Systemic review was un-
remarkable. On examination, the patient looked well. Vital signs were within 
normal apart from fever at 39˚C. Throat examination showed mild congestion. 
The rest of systemic examination was unremarkable.  

Laboratory investigations showed WBC 3.3 k/ul (4 - 11 k/ul) (Neutrophils 
count 1.9, lymphocyte count 1.1) Hgb 9.2 g/dl (12 - 16 g/dl), MCV 60.2 ft (80 - 
94 ft), Platelet 116 k/ul (150 - 400 k/ul), BUN 67 mg/dl (8.4 - 21 mg/dl), Creati-
nine 5.71 mg/dl (0.6 - 1.3 mg/dl), ESR 14 mm/h (0 - 20 mm/hr), CRP 1.22 (0.1 - 
0.5), Procalcitonin: 0.14 (<0.1), electrolytes and liver enzymes were normal. 
Chest X-ray did not show any infiltration. NPS SARS-CoV2 RT-PCR was nega-
tive for the third time. 

The patient was admitted for investigation of the ongoing fever. In addition, 
He had acute kidney injury on top of chronic kidney disease. He was started on 
Augmentin 600 mg IV q12 due to the clinical finding of pharyngitis. Septic work 
up including urine culture, blood cultures and virology screening including 
EBV, CMV and HIV were all negative. 
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The patient continued to have persistent fever up to 39˚C. Abdominal ultra-
sound was done to look for infectious focus and was negative. On the 4th day of 
hospitalization, antibiotic was upgraded empirically to Meropenem to cover for 
possible superimposed chest infection post COVID-19. This also prompted fur-
ther investigations with high resolution computed tomography of the chest 
(HRCT) which showed a focal area of ground glass opacity with surrounding 
denser ring of consolidation (reverse halo sign) seen at the superior segment of 
the left lower lobe. Moreover, there were additional areas of patchy consolida-
tion and ground glass opacities in a peripheral and subpleural distribution with-
in the left lower lobe consistent with organizing pneumonia (OP) (Figure 1(A)). 
The fever resolved after 48 hours of Meropenem initiation. Bronchoscopy was 
done and showed mild mucosal erythema at the lingular bronchus. Bronchoal-
veolar lavage (BAL) morphological examination showed few macrophages and 
gram-positive cocci. BAL culture grew Klebsiella pneumoniae and was negative 
for Pneumocystis jiroveci, acid fast bacilli and malignant cells. Interestingly, 
BAL SARS-CoV2 RT-PCR was positive despite multiple negative NPS. The pa-
tient completed 7 days of Meropenem and was discharged in good condition. He 
did not develop any respiratory symptoms throughout his admission, as such he 
was not given corticosteroid for OP. Follow up CT scan was repeated after 8 
weeks and showed complete resolution of previously seen radiological findings 
of OP (Figure 1(B)). 

3. Discussion 

Although concomitant secondary bacterial infections associated with COVID-19 
disease have been reported in some studies, to our knowledge, this is the first 
case of OP secondary to bacterial infection (Klebsiella pneumoniae) presenting 
as a late complication of COVID-19 disease. Furthermore, the BAL was positive 
for SARS-CoV2 by RT-PCR almost 8 weeks post recovery from COVID-19 dis-
ease despite several negative NPS RT-PCR.  

It is not uncommon for viral respiratory infections to be associated with sec-
ondary bacterial pneumonia either with concomitant viral/bacterial pneumonia  
 

 
Figure 1. (A) HRCT showing focal area of ground glass opacity with surrounding denser 
ring of consolidation (reverse halo sign) seen at the superior segment of the left lower 
lobe; (B) CT scan showing complete resolution of previous radiological findings.  
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or develop later during the recovery phase [7]. Data regarding the incidence of 
secondary bacterial infections with SARS-CoV2 are variable ranging between 0% 
- 15% and were all reported during the acute phase [3]. A retrospective study of 
221 patients with SARS-CoV2 infection from Wuhan found bacterial co-infection 
in 7.7% which was significantly associated with more severe clinical course and 
death in ICU [8]. Another recent UK retrospective study of 836 patients with 
SARS-CoV2 infection showed that 3.2% had early bacterial co-infection (0 - 5 
days), increasing to 6.1% later during admission [9]. Those infections included 
bacteremia, community acquired and ventilator associated pneumonia. Staphy-
lococcus aureus was the most common pathogen in community-acquired 
co-infection, with Pseudomonas and yeast in late-onset infection [9]. Organizing 
pneumonia (OP) could be cryptogenic or secondary to many etiologies includ-
ing bacterial and viral infections. Coronaviruses have been reported as a cause of 
OP during previous pandemics. For example, in a postmortem autopsy study of 
20 patients with SARS-CoV infection during 2003 pandemic, a pattern of OP 
was found in 6 of 20 patients [10]. In addition, OP was reported in a patient with 
MERS-CoV infection after 14 days of recovery which was treated with steroid 
[4]. We are reporting the first case of OP secondary to bacterial infection (Kleb-
siella pneumoniae) 8 weeks after recovery from SARS-COV2 infection that was 
successfully treated with antibiotic without requiring steroid therapy. Although 
corticosteroids are commonly used to treat OP, some patients with minimal 
symptoms were successfully treated with antibiotics such as macrolides or had a 
spontaneous recovery [11].  

In this patient, BAL RT-PCR was positive for SARS-CoV2 almost 8 weeks af-
ter recovery despite several negative NPS RT-PCR. SARS-CoV2 viral shedding 
duration is variable and could be detected months after illness, however, it does 
not necessarily indicate ongoing infectivity [5] [12]. In a case series of 56 pa-
tients with COVID-19 disease, the longest duration of positive SARS-CoV2 
RT-PCR was 42 days with a median duration of 24 days [13].  

A recent systematic review reported SARS-CoV2 RNA shedding for longer 
than 14 days with a maximum duration of 35 days. Yet, Infectivity determined 
by the duration of live viral culture detection declines after day 8 even among 
cases with ongoing high viral loads [14].  

The duration of positive BAL RT-PCR has not been previously reported, in 
our patient it was 56 days. Several factors were linked to prolonged viral shed-
ding of SARS-CoV2. In a retrospective study of 113 patients with COVID-19 
disease, male sex, delayed hospital admission and mechanical ventilation were 
associated with prolonged SARS-CoV2 RNA shedding [15]. 

4. Conclusion 

Early recognition and prompt antibiotic treatment of OP secondary to bacterial 
infection may avoid the use of prolonged course of steroid. Clinicians should 
remain vigilant for secondary bacterial infections associated with SARS-CoV2 
infections.  
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