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Hearing loss as the first symptom

Check for
updates

of pneumonia caused by Chlamydia psittaci:
a case report and literature review
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Abstract

Background The typical clinical symptoms of psittacosis pneumonia include fever, dry cough, and chills. Sudden
sensorineural hearing loss is a relatively uncommon condition in pneumonia caused by Chlamydia psittaci. In this
study, we reported a rare case of Chlamydia psittaci pneumonia presented as hearing loss.

Case presentation A 65-year-old man presented to our hospital with sudden hearing loss, cough with sputum, and
fever for the last three days. Chest computed tomography revealed inflammation of the left lung and poor response
to broad-spectrum antibiotics. The metagenomic next-generation sequencing (mNGS) of bronchoalveolar lavage
fluid identified the sequence of Chlamydia psittaci. Subsequently, antibiotic treatment was adjusted to doxycycline
hydrochloride and moxifloxacin, resulting in significant improvement in both hearing loss and lung infection.

Conclusions Sudden sensorineural hearing loss as an extrapulmonary feature of Chlamydia psittaci pneumonia is
extremely rare. Although the exact mechanism remains unclear, this case report described a patient with sudden
bilateral sensorineural hearing loss as a presenting feature of Chlamydia psittaci pneumonia, illustrating the
importance of the extrapulmonary features of atypical pneumonia. The mNGS test could provide early diagnosis.
Many patients had a good prognosis with prompt and effective treatment.
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Background

Chlamydia psittaci is a zoonotic infectious disease
caused by transmission of Chlamydia psittaci from birds
to humans. Human infection is mainly manifested as
community-acquired pneumonia (CAP) [1]. Chlamydia
psittaci infection in humans mainly involves the lungs
and constitutes about 1% of all community-acquired
pneumonia [1]. The incubation period of this disease is
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generally 5-14 days [2]. The typical clinical manifesta-
tions are high fever, headache, myalgia, cough, and dys-
pnea. After infection with Chlamydia psittaci, humans
can present with asymptomatic infection and mild, non-
specific diseases to systemic multi-organ dysfunction,
severe pneumonia, and even death [3-6].

Chlamydia psittaci pneumonia, which presents as
hearing loss, is rare. However, in a prospective study,
the positive rate of Chlamydia pneumoniae IgA was
significantly increased in patients with sudden senso-
rineural hearing loss. Consequently, we suggest that C.
pneumoniae may be a possible cause of sudden sensori-
neural hearing loss [7]. In this study, we reported a case
of Chlamydia psittaci pneumonia with hearing loss as the
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initial manifestation. Based on relevant literature review,
we summarized its clinical characteristics, diagnostic and
treatment points, and possible mechanisms.

Case presentation

A 65-year-old farmer presented to our hospital on
November 13, 2022, complaining of sudden binaural
hearing loss and fever for three days. There was no his-
tory of vertigo, otalgia, or trauma. The patient had a
fever with a peak temperature of 39-40 C, chills, no
nasal congestion, no runny nose, no sore throat, a cough
without apparent expectoration, and no chest tightness,
shortness of breath, or chest pain. He presented with a
white blood cell (WBC) count of 3.89x10°/L (normal
3.5-9.5x10°/L), an elevated neutrophil percentage of
83.2% (normal 40-75%), and an elevated C-reactive pro-
tein (CRP) level of 101.89 mg/L (normal < 8 mg/L). The
initial chest computed tomography (CT) scan (three days
after onset) showed air-space consolidation with inflam-
matory exudation in the lower lobe of the left lung. The
patient denied any history of hypertension, diabetes, cor-
onary heart disease, or other chronic diseases.

Examination revealed normal tympanic membranes,
a temperature of 39.5 °C, increased tactile tremor in
the affected lung, and a little moist rale in auscultation,
which was inconsistent with severe clinical manifesta-
tions. After admission, the liver function was abnormal,
including glutamic pyruvic transaminase (53 IU/L [9-50
IU/L]), glutamic oxaloacetic transaminase (59 IU/L
[15-40 IU/L]), hyponatremia (131.5 mmol/L [137-147
mmol/L]).

The patient received empirical antibiotic treatment of
moxifloxacin following the guidelines for diagnosis and
treatment of community-acquired pneumonia. During
hospitalization, audiometry was performed: the hearing
threshold of the left ear was 80,85,80,90,85,90 dB and the
hearing threshold of the right ear was 85,80,80,70,75,85
dB (Fig. 1la-b). Therefore, Mecobalamin was added to
improve hearing. After the above treatment, the patient
still had recurrent fever and hearing loss. Consequently,
the patient underwent a bronchoscopy examination
and BALF mNGS test on the fourth day after admission
to the hospital. After confirming that the disease was
caused by C. psittaci, antibiotic therapy was changed to
tetracycline combined with moxifloxacin. Two days later,
the patient’s temperature returned to normal, and his
hearing significantly improved. The hearing threshold of
the left ear was 55,60,65,90,85,85 dB, and that of the right
ear was 50,55,65,75,75,75 dB (Fig. 1c-d). On day 6 post-
admission, CRP decreased to 15.5 mg/L, and the lung CT
showed improvement in the infection lesions (Fig. 2).
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Discussion and conclusion

Using “psittacosis” or “Chlamydia psittaci” and “hearing”
as search terms, we searched PubMed for case reports
before April 27, 2024, and found only two cases. One
case was a 61-year-old farmer [8] who was hospitalized
with sudden binaural hearing loss and high-profile tin-
nitus. Physical examination revealed that the patient had
a fever and wet rales in the lower lobe of the right lung.
The patient had a history of fever, severe headache, and
diarrhea for two weeks before his admission to the hospi-
tal. A chest X-ray showed consolidation of the right lower
lobe. The examination revealed normal tympanic mem-
branes. Pure tone audiometry indicated bilateral senso-
rineural hearing loss with a hearing threshold of 50-85
dB. After 12 h of prednisolone treatment (initial dose
60 mg/day), the patient’s hearing recovered. The subse-
quent positive serology of Chlamydia psittaci confirmed
that the patient was infected with Chlamydia psittaci.
Subsequently, the patient was administered erythromycin
combined with amoxicillin. One month later, all symp-
toms disappeared, and the hearing subjectively returned
to normal. The audiogram showed mild high-frequency
sensorineural hearing loss, consistent with the patient’s
age. Prednisolone was gradually reduced and maintained
for 10 weeks. After one year of follow-up, the patient
did not experience any symptom recurrence. The other
case was a 15-year-old female patient with the Cogan
syndrome [9]. The Cogan syndrome is a group of rare
and serious disabling diseases, which manifests as ocu-
lar inflammation, vestibular, auditory dysfunction, and
other systemic symptoms. The patient presented with
recurrent interstitial keratitis and uveitis, accompanied
by bilateral sensorineural deafness, tinnitus, and vertigo.
The ocular symptoms were poorly controlled with ste-
roid eye drops. Laboratory examination revealed that the
Chlamydia antibody IgM was repeatedly positive, with
the titer fluctuating from 1:32 to 1:64. The Chlamydia
psittaci was cultured and isolated from the patient’s con-
junctival swab, and she was subsequently treated with
doxycycline. The ocular symptoms were controlled, but
the patient eventually died due to sudden cardiovascular
events.

Chlamydia psittaci (C. psittaci) is a Gram-negative,
aerobic, intracellular parasite. These pathogens can infect
humans through respiratory secretions or feces from
infected birds when humans inhale the pathogen. Even
brief contact with birds or their excretions and activi-
ties not involving direct exposure to excretions (such as
mowing or landscaping) can lead to systemic infection
[10, 11]. Human-to-human transmission of psittacosis is
rare but possible [12—-15]. Before the antibiotic era, mor-
tality from C. psittaci pneumonia was up to 15-20% [16].
However, with the use of targeted antibiotics, mortality
rates have significantly decreased. Chlamydia infection
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Fig. 1 Pure tone audiogram before treatment (a, b). Pure tone audiogram after treatment (c, d)

typically presents with fever, headache, general malaise,
and myalgia. It often presents with a dry cough accom-
panied by dyspnea or chest tightness, occasionally
accompanied by a slow pulse, spleen enlargement, or a
non-specific rash [17]. Lung auscultation often reveals
no specific findings, which may underestimate the sever-
ity of the disease. Imaging often shows infiltration of the
lung parenchyma, with rare pleural effusion. Compared
to other pneumonia cases, patients often have low white
blood cell counts and present with a range of extrapul-
monary manifestations, including keratoconjunctivitis,

gastrointestinal symptoms (vomiting, abdominal pain,
and diarrhea), arthritis, jaundice, myocarditis, endo-
carditis, spinal neuritis, encephalitis, meningoencepha-
lopathy, optic neuritis, and multi-organ failure [18-23].
These findings are consistent with those observed in this
patient.

Sudden hearing loss due to infection is relatively
rare, typically resulting from viral infections, includ-
ing mumps, measles, varicella-zoster, and influenza
viruses [24]. Based on a review of the literature, there is
no documented mechanism for hearing loss caused by
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Fig. 2 Chest computed tomography (CT) scans of a 65-year-old man with C. psittaci pneumonia. The initial CT scan (3 days after onset) shows air-space
consolidation with inflammatory exudation in the lower lobe of the left lung (A). One week after treatment, the chest CT scan showed the lesions were
smaller than before, and most of the lesions were close to the subpleural (9 days after the onset) (B). On follow-up, the consolidation was basically ab-

sorbed (30 days after the onset) (C)

C. psittaci. In contrast, related literature has been pub-
lished on hearing loss caused by Chlamydia pneumoniae,
which is also a member of the Chlamydiae genus [9]. This
may offer valuable insights into the hearing loss mecha-
nisms associated with C. psittaci. Among patients with
sudden deafness, the incidence of acute and chronic C.
pneumoniae infections is significantly higher than in the
general population [9]. The C. psittaci infection can lead
to vascular damage, with white blood cells, cholesterol,
and other substances accumulating at the site of damaged
blood vessels, resulting in fat accumulation and vascular
obstruction, disrupting the inner ear’s blood microcircu-
lation, and leading to hearing loss [25]. This may account
for the hearing loss observed in the case of C. psittaci
pheumonia.

C. psittaci infection is fundamentally a systemic infec-
tion primarily affecting the lungs, which can also lead
to multi-system dysfunction. Patients exhibit various
clinical manifestations with varying degrees of severity.
If promptly and accurately diagnosed and treated, the
overall prognosis is favorable. The patient in this case
report presented with sudden sensorineural deafness
as the initial symptom and extrapulmonary manifesta-
tions, which are rare in clinical practice. In this study,
the patient exhibited high fever, lung consolidation, and
significantly elevated inflammatory markers. Quino-
lone antibiotics were initially empirically selected. After
confirming C. psittaci pneumonia, sensitive antibiotics
were promptly adjusted. There was rapid improvement
in hearing loss and respiratory symptoms. Some patients
with C. psittaci pneumonia may not have a history of bird
exposure. When clinicians do not carefully inquire about
the history or patients lack a history of exposure, they are
often treated as ordinary community-acquired pneumo-
nia. During the diagnostic process, C. psittaci testing is
often not included in routine tests. Furthermore, tradi-
tional laboratory methods struggle to diagnose C. psittaci

infection, leading to misdiagnoses. If antibiotics are not
promptly adjusted, the disease can progress and the prog-
nosis can be poor. Diagnostic tools, including culture,
serologic test, and PCR-based methods, are available
but prone to false negative results. Metagenomic next-
generation sequencing (mNGS) has been increasingly
used in the diagnosis of infectious diseases, particularly
when conventional diagnostic approaches have limita-
tion. Detection of nucleic acid sequence of C. psittaci in
respiratory tract samples by metagenomic next-genera-
tion sequencing (mNGS) is effective for early diagnosis
of severe C. psittaci pneumonia. Diagnostic tools, includ-
ing culture, serologic test, and PCR-based methods, are
available but prone to false negative results. Metage-
nomic next-generation sequencing (mNGS) has been
increasingly used in the diagnosis of infectious diseases,
particularly when conventional diagnostic approaches
have limitation. Detection of nucleic acid sequence of
C. psittaci in respiratory tract samples by metagenomic
next-generation sequencing (mNGS) is effective for early
diagnosis of C. psittaci pneumonia. For patients with
sudden sensorineural deafness accompanied by pneu-
monia, clinicians should be alert to the possibility of C.
psittaci infection, promptly perform BALF or sputum
mNGS tests, adjust anti-infection regimens, and improve
outcomes.

Abbreviations

BALF Bronchoalveolar lavage fluid

CRP C-reactive protein

cT Computed tomography

mNGS  Metagenomic next-generation sequencing
WBC White blood cell

CAP Community acquired pneumonia
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