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Case Report

Chlamydia psittaci causing severe pneumonia with an initial 
complaint of massive watery sputum: a case report
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Background: With the widespread application of metagenomic next-generation sequencing (mNGS) 
in pathogen detection, the reports of severe Chlamydia psittaci (C. psittaci) pneumonia are increasing. It is 
essential to determine the best management of severe C. psittaci pneumonia. 
Case Description: This report describes a 51-year-old male patient who presented with symptoms of 
expectoration, relative bradycardia, and dyspnea. Lung computed tomography (CT) on day 1 (D1) showed 
consolidation of the left lower lobe. He was intubated and transferred to the intensive care unit (ICU). The 
symptoms of high fever and progressive dyspnea [the lowest level of arterial partial pressure of oxygen/
fractional inspired oxygen (PaO2/FiO2): 52 mmHg] persisted on D3. Meanwhile, he produced a large volume 
of golden-yellow, watery sputum, due to which endotracheal suction was repeatedly performed to maintain 
patency of the airway. The repeat radiography showed extensive deterioration of diffuse exudation in bilateral 
lobes. An early treatment with methylprednisolone was initiated on D3, after which the watery sputum 
decreased and turned viscous. The mNGS of the bronchoalveolar lavage fluid (BALF) identified C. psittaci 
on D7, and combined targeted antimicrobial therapy (azithromycin and doxycycline) was subsequently 
initiated. After 1 week of treatment, the patient was extubated on D14. He was transferred to the respiratory 
department on D17 and discharged on D25 with oral medications (azithromycin and doxycycline for  
2 weeks). The repeat chest CT on D68 showed that the bilateral exudation and left lower lobe consolidation 
had almost disappeared, without pleural effusion.
Conclusions: In severe C. psittaci pneumonia, although the presentations differ, the rapid pathogen 
identification through BALF mNGS may facilitate the early use of effective antibiotics. Timely and 
comprehensive treatment is important for improving outcomes in severe C. psittaci pneumonia. 
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Introduction

Psittacosis, also known as avian chlamydiosis, ornithosis, 
and parrot fever, is caused by the zoonotic bacterium 
Chlamydia psittaci (C. psittaci), which can be transmitted to 
humans primarily from birds (1). Psittacosis is a systemic 
disease, and the spectrum of the disease is highly variable, 
ranging from subclinical infection to less commonly 
reported severe pneumonia requiring mechanical ventilation 
or multi-organ failure. C. psittaci pneumonia comprises  
approximately 1% of all community acquired pneumonia 
(CAP) cases (2). However, based on metagenomic next-
generation sequencing (mNGS), it accounts for 8% of 
severe CAP (SCAP) cases, who are immunocompetent and 
admitted to the intensive care unit (ICU) (3), and can be 
life-threatening in severe cases due to failure to diagnose or 
identify the pathogen in time and delayed treatment with 
targeted antibiotics. Therefore, it is necessary to highlight 
the optimal management of severe C. psittaci pneumonia to 
improve patient outcomes.

Here, we report a case of severe C. psittaci pneumonia 
with massive watery sputum, which is not specially reported 
before, and the timely pathogen detection through mNGS 
and comprehensive treatments are important for dealing 
with severe C. psittaci pneumonia patients admitted to 
ICU. We present this article in accordance with the CARE 
reporting checklist (available at https://acr.amegroups.com/
article/view/10.21037/acr-23-88/rc).

Case presentation

All procedures performed in this study were in accordance 
with the ethical standards of the research ethics board 
of Sun Yat-sen Memorial Hospital (Guangzhou, China) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was provided by the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

A 51-year-old man was admitted to the emergency 
department because of recurrent productive cough for 
1-month, accompanied by fever and dyspnea for 4-hour. 
He initially coughed watery sputum, which subsequently 
became viscous and yellow. His temperature was 40 ℃, heart 
rate was 110/min (relative bradycardia), blood pressure was 
110/70 mmHg, respiratory rate was 32/min, and oxygen 
saturation was 95% with 8 L oxygen supplementation. 
He appeared somnolent with limb weakness, but did not 
have chills, muscle soreness, or nausea. He developed 
progressive dyspnea (respiratory rate 40/min) with weak 
expectoration, and the oxygen saturation dropped to 70%. 
Hence, the patient immediately received tracheal intubation 
and mechanical ventilation, and was treated with febrifuge, 
imipenem/cilastatin sodium, and levofloxacin. After 
undergoing a chest computed tomography (CT) scan, he was 
immediately transferred to the ICU for further treatment.

The patient had a history of hyperthyroidism. His thyroid 
function had returned to normal after treatment (details 
unknown) and he had stopped taking drugs for 2 years, 
without a repeat thyroid function test. He was non-smoker 
and did not drink alcohol, and had no history of tuberculosis 
(TB), lung cancer, diabetes mellitus, hypertension, coronary 
heart disease, trauma, or psychiatric disease. The patient was 
a resident of Guangdong province, southern China. He had 
been in contact with pigeons around his living environment 
1 year ago, but had not been in direct contact with any birds, 
poultry, or horses over the past year.

When he was admitted to ICU (day 1, D1), his vital 
signs were normal, and suppressed breath sounds in the 
left lower lung and wet rales in bilateral lower lungs were 
heard on auscultation. Laboratory data upon admission 
to the ICU revealed white blood cell (WBC) count  
7.36×109/L, with an elevated neutrophil ratio of 93.3%. 
The plasma concentrations of C-reactive protein (CRP) and 
procalcitonin (PCT) were 311.57 mg/L and 3.02 ng/mL,  
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respectively. Serum biochemical tests revealed that 
aspartate aminotransferase (AST) was 178 U/L, alanine 
aminotransferase (ALT) was 74 U/L, total bilirubin (TBil) 
was 29.5 μmol/L, and creatine phosphokinase (CK) was 
6,962 U/L. Arterial blood gas analysis showed a pH of 7.428, 
arterial partial pressure of oxygen (PaO2) of 112.6 mmHg, 
arterial partial pressure of carbon dioxide (PaCO2) of  
22.2 mmHg, oxygenation index of 281.5 mmHg, and lactate 
of 1.1 mmol/L. Yellow viscous sputum was aspirated from 
the left lower lung via bronchofibroscopy, and treatment 
with empirical anti-bacterial agents piperacillin-tazobactam 
and azithromycin was initiated.

Despite this  treatment,  the patient’s  condition 
deteriorated rapidly, with recurrent high fever of 40.3 ℃ 
and relative bradycardia on D3. Moreover, he suffered 
respiratory distress (respiratory rate 50/min) and a large 

volume of yellow watery sputum was aspirated by the 
endotracheal tube (Figure 1A) from right lobes and 
left upper lobe, confirmed by bronchofibroscopy. The 
electrolytes in the watery sputum were similar to plasma 
electrolytes (Table 1), indicating a leakage of plasma. The 
oxygenation index dropped to 52 mmHg, and the repeat 
chest X-ray showed progressive multiple patchy shadows 
on bilateral lungs, especially the right lung (Figure S1). 
He was suffering progressively severe hypoxemia with 
bilateral opacities in chest X-ray that excluding cardiac 
failure or fluid overload, acute respiratory distress syndrome 
(ARDS) was diagnosed according to Berlin definition (4). 
The serum biochemical tests showed an acute increase in 
creatinine. After integrative treatment with effective and 
timely intratracheal suction to maintain patency of air way 
and improve gas exchange, positive end-expiratory pressure 
(PEEP) increased from 8 to 15 cmH2O, and intravenous 
methylprednisolone (80 mg/day), vancomycin, sedation 
and short-term neuromuscular blocking agents (NMBAs) 
(12 hours) were used. The dyspnea was relieved, and the 
sputum became viscous after 2 days of treatment, along with 
a reduction in the volume of sputum on D5 (Figure 1B). 

While the CT scan on D1 revealed a large air-space 
consolidation of left lower lung (Figure 2A), the chest CT 
on D9 showed the new onset ground-glass opacities and 
inflammatory exudates of the right lung and left upper 
lobe (Figure 2B). Unbiased mNGS of the bronchoalveolar 
lavage fluid (BALF) on D3 identified 165 sequence reads 

A B

Figure 1 The bronchial secretion suctioned by fiberoptic bronchoscopy: (A) an excess of yellow-gold watery sputum sucked out from 
the intratracheal tube at D3 after ICU admission; (B) the characteristic of sputum turned to be viscous after treatment at D5 after ICU 
admission. ICU, intensive care unit.

Table 1 The compositions of watery sputum (vs. plasma)

Composition Plasma Watery sputum

Na+ (mmol/L) 141.6 146.2

Cl− (mmol/L) 114.8 119.7

K+ (mmol/L) 4.0 5.4

Ca2+ (mmol/L) 1.11 2.21

TBil (µmol/L) 30.7 25.7

TBil, total bilirubin.

https://cdn.amegroups.cn/static/public/ACR-23-88-Supplementary.pdf
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A B C D

Figure 2 Serial chest CT scans at D1, D9, D15, and D68 after ICU admission: (A) the initial CT scan at D1 of ICU admission showed a 
large air-space consolidation of left lower lung with multiple slight exudation on both lungs and left small pleural effusion; (B) after rescue 
treatment of ARDS, CT scan on D9 after ICU admission, revealed a progressive multiple patchy shadows on both lungs, especially the 
ground-glass opacities and inflammatory exudates of the right lung and left upper lobes, with bilateral pleural effusion; (C) after 8 days 
of  targeted antibacterial therapy and successful extubation (on D15 after ICU admission), repeated CT showed absorption of the bilateral 
diffused patchy shadows, as well as the consolidation of left low lobe, along with left small pleural effusion; (D) the follow-up CT scan on 
D68 after ICU admission showed resolutions of the bilateral diffused patchy shadows, as well as the consolidation of left low lobe, without 
pleural effusion. CT, computed tomography; ICU, intensive care unit; ARDS, acute respiratory distress syndrome.

corresponding to C. psittaci, and there was no sequence 
read corresponding to other pathogens. Treatment with 
targeted anti-bacterial agents doxycycline (0.1 g bid orally) 
and azithromycin (0.5 g qd intravenous drop infusion) was 
initiated. After 8 days of targeted anti-bacterial therapy, a 
repeat CT scan on D15 showed absorption of the bilateral 
diffused patchy shadows, as well as consolidation of left 
lower lobe, along with minor pleural effusion (Figure 2C). 
The patient was extubated on D14, and the productive 
cough was alleviated, after which he was transferred to the 
respiratory department on D17 and discharged on D25 
with oral medications (azithromycin and doxycycline for  
2 weeks). He was followed up without complaint on D68 
after ICU admission, when the repeat chest CT showed that 
the bilateral exudation and left lower lobe consolidation had 
almost disappeared, without pleural effusion (Figure 2D). A 
treatment summary is presented in Figure 3. The patient’s 
fever completely subsided on D14 (Figure 3). With the 
improvement of dyspnea and oxygenation index in arterial 
blood gas analysis (Figure 4), the CRP level (Figure 4) and 
the percent of neutrophil-granulocyte (Figure 5A) dropped 
steadily, and the biochemical indicators (TBil, Cr) returned 
to normal levels (Figure 5B), with CK of 56 U/L.

Besides the successful treatment of severe C. psittaci 
pneumonia and ARDS, the patient also had a history of 
hyperthyroidism. However, his thyroid function revealed 
hypothyroidism, and treatment with oral levothyroxine  
(12.5 mg/d) was initiated. 

Discussion

Cunha (5) stated that differentiating atypical from typical 
CAP pathogens lies in the presence or absence of extra-
pulmonary findings. Typical CAPs caused by Streptococcus 
pneumoniae, Haemophilus influenzae, or Moraxella catarrhalis 
are characterized by clinical and laboratory findings limited 
to the lungs. In our cases, the patient presented with severe 
pneumonia and concurrent extra-pulmonary injuries. 
Hence, we initiated short-term treatment (3 days) with 
azithromycin to cover atypical pathogens, and subsequently 
added doxycycline (plus azithromycin) upon diagnosis 
of psittacosis on D7. Fulminant psittacosis can lead to 
multi-organ dysfunction, as observed in our patient who 
experienced acute hepatic and kidney injury. Fortunately, 
targeted antibiotics treatment resulted in their recovery 
within 1 week. Additionally, Su et al. (6) demonstrated 
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Figure 4 Changes in oxygenation index and CRP during hospital. 
CRP, C reactive protein; HFNC, high-flow nasal cannula.

Figure 3 Temperature chart and treatment summary during hospital. Azithromycin 0.5 g qd (D1−D3, D7−D25), doxycycline 0.1 g bid 
(D7−D25), vancomycin 1 g q12h (D3−D7), β-lactams (D1−D7) [piperacillin-tazobactam 4.5 g q8h (D1−D2) and meropenem 1.0 g q8h 
(D3−D7)], methylprednisolone 40 mg q12h (D3−D7) and 40 mg qd (D8). Dx, diagnosis of psittacosis made via mNGS; Ex, extubation; Tr, 
transfer to respiratory department; DS, discharge; mNGS, metagenomic next-generation sequencing.

Figure 5 Changes in blood routine count and biochemistry test during hospital: (A) white blood cell count and neutrophil percentage; (B) 
serum creatinine and total bilirubin.

that patients with severe C. psittaci pneumonia exhibited 
abnormal CK and brain natriuretic peptide (BNP) levels, 
and were more likely to develop dyspnea and progress to 
respiratory failure with involvement of multiple lung lobes. 
This finding aligns with our case. 

Psittacosis can be diagnosed by real-time polymerase 
chain reaction (RT-PCR) or serology based on clinical 
suspicions. Recent studies (7-11) have reported the 
successful use of mNGS for diagnosing psittacosis. 
The mNGS of BALF (3) has the potential to improve 
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pathogen identification in cases of severe pneumonia. The 
advantages of mNGS in detecting lung disease pathogens 
include its unbiased comprehensive profiling of microbial 
genomes, high throughput sequence, rapid results, and 
high sensitivity, even in patients previously treated with 
antibiotics. Additionally, BALF meets the requirements for 
accurate diagnosis of lung infections (12) and is feasible and 
accurate for patients undergoing mechanical ventilation. 
However, there are limitations to using mNGS, including 
(I) limited access to NGS platform due to technical 
requirement and high cost; (II) the challenge of obtaining 
qualified samples; (III) the potential detection of both 
pathogens and the airway microbiome; (IV) the need for 
a specific method for fungi DNA extraction when fungal 
infection is suspected based on clinical evidence. In our 
patient, mNGS successfully identified an atypical pathogen 
that was not detected in sputum/BALF cultures.

It is stated that co-infections are extremely rare, and it 
is unnecessary to use diagnostic resources to search for co-
pathogens in patients with CAP (5). However, in our patient, 
it was important to distinguish between C. psittaci pneumonia 
and nosocomial infection due to the rapid progression of 
inflammation in other lobes after the left lower lobe. Despite 
the absence of other pathogens (including bacteria and 
fungi) in BALF or sputum cultures, the rapid new onset of 
exudation in the right lobe and left upper lobe (2 days after 
ICU admission), as well as the improvement of left lower 
lobe consolidation after targeted antimicrobial therapy 
against C. psittaci, clinically supported the diagnosis of C. 
psittaci infection. We believe that the worsening condition of 
the patient was a result of the infection spreading from left 
lower lobe to the right lung and left upper lobe.

While hyper-concentrated, dehydrated environments 
are typically associated with muco-obstructive diseases 
(13-15), some cases have reported excessive watery 
sputum in conditions such as bronchoalveolar carcinoma 
(BAC) or adenocarcinoma (16-19), infectious diseases 
(including TB, Aspergillosis) (20-22), poisoning (23,24), 
and bronchobiliary fistula (25). In the case of C. psittaci 
pneumonia, non-productive cough has often been reported 
(26-29). However, the patient in this report had been 
expectorating for 1 month, with initially watery sputum 
that subsequently became yellow and thick, this patten was 
similar to the characteristics of sputum in the ICU where 
a large volume of golden-yellow watery secretion exudated 
from the right and left upper lobar/segmental bronchi 
before becoming viscous. Hence, the initial watery sputum 
may be a characteristic of C. psittaci pneumonia that has not 

been previously reported.
The cause of watery sputum in C. psittaci pneumonia is 

not clear. Studies (30,31) have shown that the hydration 
of airway mucus is controlled by the active ion transport 
and water permeability of airway epithelia. We found that 
the ionic composition of watery sputum was similar to 
plasma, suggesting a leakage from plasma. Genotyping 
of C. psittaci is important for understanding its impact in 
humans (1). There are 10 genotypes (designated A to G, 
WC, E/B, and M56) of C. psittaci (32-37), with some found 
in humans (29,34,37,38). Our hypothesis is that severe 
epithelial inflammatory damage caused by C. psittaci may 
lead to watery sputum. Different genotypes of C. psittaci 
may cause different clinical symptoms. The production of a 
massive volume of watery sputum is uncommon in C. psittaci 
pneumonia, but can be serious to cause airway obstruction 
and severe respiratory distress. When the watery sputum 
become thick, it can cause lung consolidation, which may 
explain the consolidation of left lower lobe on the first chest 
CT on D1 in our patient. Treatment options to reduce 
the volume of water in the sputum include corticosteroids, 
macrolide antibiotics, and other medications (18,39). Given 
C. psittaci causes a more severe inflammatory reaction than 
other chlamydia species (35), corticosteroids may help 
reduce lung inflammation caused by C. psittaci. Previous 
studies (40-42) have shown the benefits of corticosteroids in 
severe C. psittaci-induced ARDS or organizing pneumonia. 
A recent randomized controlled trial (43) also indicates 
that hydrocortisone improves mortality in SCAP cases in 
ICU. In this report, we combined methylprednisolone with 
antibiotics to treat the hyper-inflammatory response caused 
by C. psittaci infection and improve the patient’s outcome. 

Conclusions

In summary, in severe C. psittaci pneumonia, which 
often affects multiple lung lobes and organs, the prompt 
identification of the atypical pathogen through BALF 
mNGS may facilitate early use of effective antibiotics. The 
presentation of our patient underscores that the significance 
of timely and comprehensive treatment for severe cases of 
C. psittaci pneumonia and ARDS in ICU, as it can improve 
survival rates.
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