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Abstract: The clinical characteristics and diagnosis of ten
cases with severe Chlamydia psittaci pneumonia were ana-
lyzed. Ten patients had high fever, cough, or diarrhea, and
all had a history of contact with birds or poultry. The white
blood cell count of the patients was normal or slightly
increased. The percentage of neutrophils (N%) and C reactive
protein of the patients were significantly increased. Chest com-
puter tomography showed patchy consolidation of both lungs,
with one-sided lung lobes prominent, and bronchial inflation
signs. All the patients were admitted to the intensive care unit
due to respiratory failure. Nine patients needed ventilator-
assisted ventilation therapy, and one patient needed high-
flow oxygen therapy. All patients had sepsis, and five patients
developed septic shock. The patients were diagnosed with
severe C. psittaci pneumonia by clinical manifestations and
contact history. After timely adjustment of tetracycline-based
treatment, eight patients recovered and were discharged,
and two patients died of septic shock and respiratory failure.
Patients with poultry contact should be cautious toward
C. psittaci pneumonia. A better method for the detection of
C. psittaci is metagenomic next-generation sequencing. Its
examination can shorten the diagnosis time. In a later stage,
large-sample research is needed to guide clinical diagnosis
and treatment.
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1 Introduction

Community-acquired pneumonia (CAP) is the most common
infectious disease of the respiratory system. The different
clinical characteristics of CAP in patients determine the
severity of pneumonia, which can provide the choice of
treatment, help to shorten the course of treatment, reduce
the risk of death, and reduce the economic burden of
patients [1]. Chlamydia psittaci can infect humans and a
variety of animals and can be caused by direct or indirect
human exposure to aerosols, feathers, dust, or respiratory
secretions from the feces of infected birds [2]. In recent
years, it has been reported in the literature that C. psittaci
pneumonia accounts for approximately 1% of CAP [3]. The
clinical manifestations of C. psittacosis pneumonia are diverse,
and the typical clinical manifestations are high fever, chills,
headache, myalgia, cough, and pulmonary infiltrative lesions
[4]. The general symptoms are similar to those of a cold or
respiratory infection. Although pneumonia is the most
common manifestation, severe patients often accumulate
pathogens in the liver or heart, leading to multiple organ
dysfunction [5]. Conventional inspection methods cannot
identify pathogens, but metagenomic next-generation
sequencing (mNGS) technology can detect rare pathogens
early, thereby reducing unnecessary antibiotic use and
shortening hospitalization time [6]. This article analyzes
and summarizes the clinical characteristics of severe C. psit-
tacosis pneumonia, hoping to enable clinicians to have a
better understanding of C. psittacosis pneumonia, which
has certain guiding value for clinical work.

2 Methods

2.1 Study design

A retrospective analysis of ten patients with severe C. psit-
taci pneumonia admitted to Yongchuan Hospital Affiliated
with Chongqing Medical University from May 2019 to May
2021. Demographic and clinical data of patients were
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collected, including age, gender, epidemiological contact
history, clinical manifestations, laboratory data and ima-
ging data; clinical prognosis and follow-up data were col-
lected. The study was approved by the Ethics Committee of
Yongchuan Hospital Affiliated to Chongqing Medical University,
and all data were processed anonymously.

Informed consent: Informed consent has been obtained
from all individuals included in this study.

Ethical approval: The research related to human use com-
plied with all the relevant national regulations, and insti-
tutional policies, and is in accordance with the tenets of the
Helsinki Declaration, and has been approved by the Ethics
Committee of Yongchuan Hospital Affiliated with Chongqing
Medical University.

2.2 Observation record indicators

The observation record indicators are as follows: (1) epide-
miological data; (2) Clinical data: age, gender, underlying
diseases; clinical symptoms: fever, cough, diarrhea, time
from onset to admission, time to respiratory failure, inten-
sive care unit (ICU) hospitalization time, total length of
hospital stay, and assisted ventilation, and prognosis; (3)
laboratory data: oxygenation index (OI); infection indica-
tors: white blood cell (WBC), C reactive protein (CRP),
procalcitonin (PCT), platelets; blood biochemical indicators:
alanine aminotransferase (ALT), aspartate transaminase
(AST), lactate dehydrogenase (LDH), creatine kinase (CK),
sputum culture, bronchoalveolar lavage fluid culture,
and mNGS etiological results; and (4) electron computed
tomography.

2.3 Diagnosis and definition

According to the 2016 edition of Chinese guidelines for the
diagnosis and treatment of adult CAP [1], CAP is divided into
non-severe CAP and severe CAP. Severe CAP criteria
included the following: those who meet one of the following
major criteria or ≥3 minor criteria; the major criteria are as
follows: (1) mechanical ventilation with tracheal intubation
is required and (2) septic shock still needs vasoactive drug
therapy after active fluid resuscitation. Secondary criteria
included the following: (1) respiratory rate ≥30 breaths/min;
(2) OI ≤250mmHg (1mmHg = 0.133 kPa); (3) multilobar infil-
tration; (4) disturbance of consciousness and/or disorienta-
tion; (5) blood urea nitrogen ≥7.14mmol/L; and (6) systolic
blood pressure <90mmHg requires active fluid resuscita-
tion. Sepsis is defined by the 2016 Sepsis 3.0 guidelines as
a dysregulated body response to infection, resulting in life-
threatening organ dysfunction [7]. Septic shock is defined as
sepsis as circulatory and cellular metabolic disturbances that
are severe enough to increase mortality and require vaso-
pressors to maintain mean arterial pressure of 65mmHg
(1mmHg = 0.133 kPa), when hypovolemia is excluded, and
blood lactate >2mmol/L in the absence of hypovolemia.

3 Results

3.1 Patient characteristics

Six men and four women with severe C. psittaci pneumonia
were identified in the age range of 43–72 years (Table 1).
All patients were positive for C. psittaci DNA fragments
by mNGS from bronchoalveolar lavage specimens. Three

Table 1: Demographic and clinical characteristics of the ten patients

Case Age (years) and
gender

Onset
time (day)

Underlying diseases History of avian or poultry
contact

Symptoms

1 67 F 5 Diabetes Long-term poultry raising Fever, dyspnea, and diarrhea
2 64 M 4 Diabetes Frequent visits to the market Fever, cough, and vertigo
3 48 M 10 Hypertension Long-term poultry raising Fever, cough, and expectoration
4 66 F 4 COPD Long-term poultry raising Fever, cough, and weakness
5 66 F 5 None Swallow’s nest at home Fever, cough, and diarrhea
6 43 M 20 Diabetes Pigeon breeder Fever, cough, and diarrhea
7 72 F 2 Coronary heart disease Contact with plague chickens Fever, cough, and expectoration,
8 50 F 2 None Poultry butcher Fever, dyspnea, and vomiting
9 54 M 5 None Long-term poultry raising Fever, cough, and diarrhea
10 69 F 7 Hypertension Kept parrots at home Fever and diarrhea
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patients had a history of contact with birds, and seven
patients had contact with poultry. Three patients had a
history of diabetes mellitus, one patient had a history of
coronary heart disease, two patients had a history of hyper-
tension, and one patient had a history of chronic obstructive
pulmonary disease. Eight patients started with high fever,
accompanied by chills, remittent fever higher than 39°C,
cough, no obvious expectoration, accompanied by fatigue,
limb muscle pain, two patients with diarrhea accompanied
by heart, vomiting, followed by fever, and all patients devel-
oped progressive breathing difficulty (Table 1).

On admission, theWBCwas generally normal or slightly
elevated (7.6 ± 1.91) × 109, the percentage of neutrophils N%
was 87.67 ± 11.6%, the procalcitonin (PCT) level increased
to 3.0 ± 4.2 ng/mL, and the level of CRP increased to 176.2
± 66.5 mg/L. One patient had decreased platelets; eight
patients had increased AST and ALT; and five patients
had increased CK and LDH (Table 2). All ten patients had
respiratory failure, and the OI was less than 200 mmHg,
of which three patients had OI <100 mmHg. All patients
were evaluated as having severe pneumonia of C. psit-
taci, with an average acute physiology and chronic health
evaluation II score of 22 (21–23), and a Sequential Organ
Failure Assessment Score (SOFA) was 8 (6–9) points; all
patients suffered from sepsis, of which five patients had
septic shock. The time from onset to respiratory failure
was 5 (4–7.5) days, eight patients received invasive venti-
lator-assisted ventilation after tracheal intubation, one
patient received non-invasive ventilator-assisted ventila-
tion, and one patient was given high-flow oxygen therapy,
breathing machine support time was 10 (9–15) days. The
length of stay in the ICU was 8.5 (4.5–15.8) days, and the
total length of stay was 18 (11.75–25) days (Table 3).

3.2 Bronchoscopy and imaging features

Bronchoscopy showed that the bronchus was mainly man-
ifested as airway mucosal congestion with edema, and a
small amount of white or yellow sticky sputum was seen in
the segmental bronchi. The chest computer tomography
(CT) of eight patients showed multiple patches and flaky
slightly high-density blurred shadows and consolidation
shadows in both lungs, and the edges were not clear. The
unilateral lung was marked with high-density exudation
and consolidation shadows, and some lesions were also
seen in the bronchus. Inflatable sign: one patient presented
with unilateral large patchy consolidation in the upper
lobe of the right lung. Only one patient with chronic obstruc-
tive pulmonary disease showed multiple patchy ground-
glass opacities and grid opacities in the right lung. Six
patients had bilateral pleural effusion, three patients had
unilateral pleural effusion, and one patient had no pleural
effusion. After effective treatment in eight patients, the
inflammatory lesions were basically completely absorbed,
and there was no residual organized fibrous tissue. Two
patients died within a short period of time in hospital due
to critical condition, and CT scan was not repeated (Table 4
and Figures 1–5).

3.3 Etiological results

All patients underwent bronchoscopy, and bronchoalveolar
lavage fluid samples were collected and sent for mNGS
examination. The time from admission to the detection of
C. psittacosis was 6.5 days. All patients underwent sputum

Table 2: Laboratory parameters of the 14 patients

Case WBC
(×109/L,
3.5–9.5)

CRP
(mg/L, ＜10)

PCT
(µg/mL, 0–0.5)

N
(%, 40–75)

PLT
(×109/L,
100–300)

CK
(U/L, 55–170)

LDH
(U/L,
313–618)

ALT
(U/L, 9–50)

AST
(U/L, 15–40)

1 9.3 213 1.56 97.3 104 5,317 2,182 302 566
2 5.4 147 3.99 91.4 78 256 1,219 70 149
3 6.2 16.6 0.07 71.8 486 81 925 176 216
4 6.2 124.4 0.83 91.8 121 69 601 94 56
5 8.2 188.1 5.56 97.6 381 71 1,338 120 192
6 11 234 0.98 89.3 198 20 2,299 322 538
7 6.3 208 1.87 61.9 237 43 381 27 30
8 10 254 1.38 88.8 147 194 232 41 42
9 7.1 188.1 13.79 92.1 138 528 3,356 149 468
10 6.3 193 1.77 94.7 195 225 2,252 513 828

WBC: white blood cell count; CRP: C-reactive protein; PCT: procalcitonin; N%: neutrophil percentage; CK: creatine kinase; LDH: lactate dehydrogenase;
ALT: alanine aminotransferase; and AST: aspartate aminotransferase.
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culture after admission, and thefirst sputum culture resultswere
negative, and no bacterial growth was found. Acinetobacter bau-
mannii was cultured in the sputum of five patients (Table 5).

3.4 Treatment

After admission, all patients were given empiric anti-infective
therapy with carbapenems and quinolones according to the

adult CAP guidelines [8]. The bronchoalveolar lavage fluid
was collected and sent to mNGS for examination. It took
48–72 h from mNGS collection to reporting results. When C.
psittacosis pneumonia is diagnosed, tetracyclines with higher
intracellular activity are selected [9], so that the anti-infection
regimen is adjusted to doxycycline (DOX) or tigecycline (TGC).
The patient was also treated with imipenem, cilastatin, piper-
acillin sodium, tazobactam, cefoperazone sodium, sulbactam
sodium, or levofloxacin for anti-infection (Table 5).

Figure 1: The CT image of case 1. Picture (a) (2020.10.19) is admission D12 and DOXD4 is used, showingmultiple patchy and nodular increased density shadows in
both lungs, the left lung is obvious, and the left pleural effusion. Picture (b) (2020.10.28) shows admission D22, DOX D14, and the lesions in both lungs were
obviously absorbed. Picture (c) (2020.12.07) was reviewed 1month after discharge, and the lesions in both lungs were completely absorbed.

Figure 2: The CT image of case 2. Picture (a) (2020.12.18) is the admission D1, pleural effusion in both lungs, exudation, consolidation, and exudation in
the lower lobe of the left lung. (b) Picture (2020.12.29) is the admission D12, Dorsey cyclin D4, the pleural effusion in both lungs was completely
absorbed, and the lesions in the lower lobe of the left lung were significantly reduced. Picture (c) (2021.03.11) was reviewed 2 months after discharge,
and no obvious lesions were found in both lungs.

Figure 3: CT image of case 6. Picture (a) (2019.07.23) is admission D10, DOX D9, multiple infectious lesions in both lungs and bilateral pleural effusion.
Picture (b) (2019.08.06) is admission D27, DOX sulfur D26, and the infection lesions in both lungs were reduced. Picture (c) (2019.08.27) was re-
examined 3 weeks after discharge, and the lesions in both lungs were significantly absorbed compared to before.

Clinical analysis of severe Chlamydia psittaci pneumonia  5



3.5 Prognosis

After the addition of tetracycline (DOX or TGC) in seven
patients, their body temperature decreased, their symp-
toms improved, and they finally recovered and were dis-
charged from the hospital. One patient still had recurrent
fever after adding DOX, and the chest CT showed new
lesions. After resubmission of mNGS, the patient was com-
plicated with Candida albicans infection. Therefore, after
adding voriconazole, the patient’s body temperature gra-
dually decreased. One patient died because of bacteremia,
septic shock, and DOX treatment, and another patient died
due to uncorrectable respiratory failure and complications
such as septic shock (Table 5).

4 Discussion

C. psittaci is an obligate intracellular Gram-negative pathogen
commonly found in birds and poultry. Humans can become
infected through direct inhalation or indirect exposure to
infected bird secretions, aerosols of dry feces, or feather

dust [4]. Pneumonia caused by C. psittaci has been reported
to account for 1% of CAP in adults [3]. The exact incidence and
prevalence of C. psittaci are difficult to determine due to the
lack of routine testing and diagnostic methods [10]. With the
development of detection technology and the popularity of
mNGS, the incidence of C. psittaci is gradually increasing. The
source of infection is not only limited to psittacidae birds but
also includes poultry, etc. People become sick after contact
with infected birds or birds [11]. All ten patients considered in
this study have a history of recent exposure, among which
four patients have a history of exposure to birds (parrots,
pigeons, swallows), and six patients have a history of expo-
sure to poultry (chickens, ducks). Therefore, for patients with
a history of contact with birds or infected birds, it is necessary
to be alert to the possibility of infection with atypical patho-
gens, especially C. psittaci.

At present, domestic and foreign literature studies have
also reported cases of C. psittacosis pneumonia [12,13], and
the clinical manifestations and severity of the disease vary.
Therefore, we collected the data of ten patients with severe
C. psittaci pneumonia in our hospital in the last 2 years and
found that their clinical characteristics were different from
those reported in the past. Previous studies have reported

Figure 4: CT images (a1) and (a2) of case 5 (2020.12.26) are on the first day of admission, with multiple patches and patchy slightly high-density
shadows and consolidation shadows in both lungs, with air bronchus sign, and bilateral pleural effusion. (b1) and (b2) (2021.01.11) show the admission
D16, DOX D13, and the bilateral lung infection lesions are less than before.

6  Xi Zheng et al.



cases without ventilator support. The patients we included
all started with high fever or diarrhea, accompanied by
general symptoms such as cough, less phlegm, limb weak-
ness, and dizziness. The disease progressed rapidly, and
soon respiratory failure occurred, and the progression to

severe pneumonia required ventilator-assisted ventilation treat-
ment. This is similar to that reported by Chen et al. [6]. However,
in general, the clinical symptoms of C. psittaci infection are not
specific, and other laboratory and imaging evidence should be
combined to support a definite diagnosis.

Figure 5: CT images (a1) and (a2) of case 7 (2021. 02.23) are admission D8, DOX D1, bilateral lung infection. (b1), (b2) (2021.03.04) are admission D18,
DOX D11, and the bilateral lung infection lesions were slightly reduced. Pictures (c1) and (c2) (2021.03.27) were re-examined 2 weeks after discharge,
and the bilateral lung lesions were significantly absorbed.

Clinical analysis of severe Chlamydia psittaci pneumonia  7
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It has been reported in the literature [14,15] that
patients with psittacosis have a normal WBC with a “left
shift of the nucleus” and a significantly elevated CRP. In
this study, only one patient had slightly higher WBC, and
the rest had normal WBC. N% and PCT were increased in
all patients, and CRP was significantly increased. This may
be related to the greater pathogenicity of C. psittaci than
other Chlamydia [16]. And because the included patients
were all in severe condition, they were in the stage of
systemic inflammatory response in the early stage of the
disease, so inflammatory indicators such as CRP were sig-
nificantly increased. Eight patients had abnormal ALT,
AST, CK, and LDH, and the results were similar to those
of Chen et al. [2]. Patients with severe infection are accom-
panied by endotoxemia, and a large number of inflamma-
tory mediators are released into the blood, which leads to
the imbalance of pro-inflammatory and anti-inflammatory
bodies, resulting in incomplete metabolism of multiple
organs in the body, and then abnormal liver enzymes,
cardiac enzymes, and other indicators [17].

Image characteristics of parrot fever are not uniform.
Studies have shown that unilateral lower lobe consoli-
dation is more common on chest CT in patients with
C. psittacosis pneumonia, which can develop into bilateral
consolidation later [18]. Itoh et al. [19] found that the infec-
tion of C. psittacosis is dominated by ground-glass opacities,
bilateral lung lesions are more common, bronchopneu-
monia and small nodules are rare, and a small number of
patients have pleural effusion. Chest CT showed that some
lesions had consolidation nodules and ground-glass degen-
eration. After the disease improved, the lesions on the chest
CT could be completely absorbed without interstitial fibrosis
[15]. In this study, most of the patients on the chest CT
mainly showed patchy dense opacities involving multiple
lobes on both sides. The majority of patients presented
with small bilateral pleural effusions, which differs from
previous studies. The reason may be that the patients
included in this study were all critically ill patients, and
most of the patients were transferred to our hospital for
diagnosis and treatment. In general, there is no obvious
specificity in imaging of C. psittacosis pneumonia, but the
combination of clinical features and laboratory data can still
accurately identify C. psittacosis infection.

In recent years, with the continuous development of
mNGS technology, mNGS has been widely used in infec-
tious diseases. Atypical pathogens in the lungs such as
Pneumocystis jirovecii, Legionella, etc. can often be found
[20,21]. Previous studies have not found the presence of C.
psittaci contamination or background bacteria in respiratory
specimens [22]. Therefore, once the sequence is detected, C.
psittaci infection needs to be considered. In this study, the

sequence of C. psittacosis was detected by mNGS in the
bronchoalveolar lavage fluid of ten patients, and severe C.
psittacosis pneumonia was diagnosed based on epidemiology
and clinical manifestations of exposure history. The average
time from admission to the detection of C. psittaci was
6.5 days, and the detection time was related to the severity
of the patient’s condition, the effect of empirical treatment,
and the willingness of family members. In addition, mNGS
can also identify other bacterial and viral infections in criti-
cally ill patients. In addition to the detection of C. psittaci, the
mNGS results in this study also detected pathogens such as
Corynebacterium gluconolytica, Klebsiella pneumoniae, and
Aspergillus fumigatus, which need to be combined with clin-
ical manifestations and imaging examinations, and labora-
tory results were further confirmed to be the causative
pathogen.

C. psittaci belongs to the Chlamydia family [23], and
tetracyclines, macrolides, and quinolones that interfere
with DNA and protein synthesis can be selected as antimi-
crobial therapy [24]. The first choice for the treatment of C.
psittacosis is tetracycline antibiotics, mainly DOX. If there
are contraindications, macrolides are the second choice.
Fluoroquinolones also have a certain effect on psittacosis
but much lower than the first two categories. Eight of the
ten patients included in this study were treated with DOX
after the diagnosis of C. psittaci pneumonia, and one
patient was not treated with TGC according to CAP guide-
lines before the presentation of mNGS results. Fever and
the re-examination of the infection indicators gradually
returned to normal, so DOX was not switched. In this study,
eight patients were diagnosed with C. psittaci infection and
adjusted their anti-infection regimen in time, and they
were eventually cured and discharged. One patient died
of septic shock due to secondary bacteremia, and the other
patient died of septic shock due to older age and respira-
tory failure that could not be corrected after tracheal intu-
bation and ventilator-assisted ventilation. Eventually, death
occurred before mNGS results were reported. According to
clinical experience, pneumonia onset with high fever, espe-
cially patients with a history of contact with poultry or birds,
should be highly suspected of infection with atypical patho-
gens such as C. psittaci when the treatment effect of broad-
spectrum antibiotics is poor and should be treated as soon
as possible with DOX. In general, targeted treatment of C.
psittaci pneumonia has a good prognosis, while for critically
ill patients with a prolonged disease course, bacterial and
fungal infections may occur secondary to complications, and
the prognosis is poor.

The limitation of this study is that it only included ten
patients with severe C. psittacosis pneumonia, and the
sample size is small enough to study all the characteristics
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of C. psittacosis pneumonia. This is a retrospective study, and
no other detection methods such as PCR, serological testing,
and sputum culture were used to confirm the diagnosis [25].
Our hospital is the central hospital of the Yuxi area, andmost
of the patients admitted are critically ill patients or those
who have been referred from surrounding hospitals. There-
fore, the results of the study may be more severe.

5 Conclusion

C. psittaci pneumonia is increasingly becoming common in
clinical practice. The disease progresses rapidly, and it is
easy to develop into severe pneumonia and even combined
with multiple organ dysfunction. When the clinical mani-
festations of pneumonia patients are fever and dry cough,
it is necessary to carefully ask whether there is a history of
contact with birds and poultry. mNGS examination can
shorten the diagnosis time, and tetracycline drugs such
as DOX can be added as soon as possible. In the later stage,
large-sample multi-center research is needed to guide clin-
ical diagnosis and treatment.
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