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Abstract

Psittacosis, an infectious disease caused by Chlamydia psittaci, has clinical manifestations ranging from asymptomatic infection
to severe atypical pneumonia, and even rare fatal meningitis. Psittacosis is difficult to identify early due to its nonspecific clinical
presentation. In this report, we describe a male patient with atypical severe pneumonia and meningitis caused by Chlamydia
psittacosis. The patient presented to the Department of Neurology with a fever for 5 days, abnormal mental behavior for 5 h, and
no history of avian or poultry exposure. Following empirical antimicrobial therapy, the patient’s condition deteriorated rapidly,
and he suffered respiratory failure, shock, and psychiatric disorders. The patient was rapidly transferred to ICU, where he
received antishock, invasive mechanical ventilation therapy, and organ support therapy. Sputum and cerebrospinal fluid
metagenomic secondary sequencing (MNGS) identified sequence reads related to Chlamydia thermosum. The patient was
administered targeted drugs, as well as fluoroguinolone antimicrobial agents. As a result, the patient improved and left the ICU
after 25 days, before returning to a near-premorbid condition after discharge. Psittacosis and meningitis should be considered in
patients suffering from atypical pneumonia with fever, headache, and neuropsychiatric symptoms, and mNGS is a useful test for
etiological screening. The case reports in this study hopefully help to provide some references for earlier diagnosis of psittacosis
and development of life-saving treatment plan.
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1. Introduction

Psittacosis, also known as guano disease, is transferred via
natural hosts, including the parrot and many other birds and
poultry. The infectious psittaci chlamydia can survive for
months after shedding from the host. Humans become infected
with chlamydia mainly by inhaling aerosols with bacteria or by
making contact with bird urine, feces, or other excrement [1].

Psittacosis is a zoonotic disease that mainly manifests as
community-acquired pneumonia. A previous a meta-analysis
showed that Chlamydia psittacosis constitutes only 1% of
community-acquired pneumonia pathogens worldwide, with
few reports [2-6]. Due to the low incidence rate, clinicians have
insufficient awareness of the disease, which, combined with the
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nonspecific nature of the disease and the rapid development to
respiratory failure and multiple organ dysfunction, increases
the risk of clinical misdiagnosis, mistreatment, and improper
use of antibiotics. Case reports on psittacosis have increased
with improved detection methods and improved understanding
of the disease. Chlamydia psittacosis mainly manifests as
atypical pneumonia, while intracranial infection is rare. We
successfully treated and cured a case of Chlamydia psittaci,
severe pneumonia, and meningitis. In this case, the disease was
diagnosed by metagenomic sequencing (meta genomics next
generation sequencing [MNGS]), which has improve accuracy
and reduce the delay in diagnosis of psittacosis [7]. The patient
presented with abnormal mental behavior caused by intracra-
nial infection with Chlamydia psittaci thermoplasma, but
showed a good prognosis owing to timely detection by mNGS
and rapid treatment. Such a case has rarely been reported in the
existing literature.

2. Case Report

2.1. Medical History and Clinical Manifestations

The patient was a young 29-year-old male who attended
Wuming Hospital of Guangxi Medical University for fever
for 5 days and abnormal mental behavior for 5 h on January
23, 2022. The patient experienced hallucinations, involuntary
shaking, headache, nausea, vomiting, and speech disorder.
The patient was a fruit-farmer who frequently worked in an
orchard, but reported no apparent contact with wild birds, no
history of raising domestic birds, no recent history of poultry
slaughter and foreign tourism, and good drinking habits.

Physical examination showed a body temperature of
40.0C, pulse at 131 beats/min, respiratory rate of 20
breaths/min, blood pressure of 133/81 mmHg, poor mental
state, no rash and no eschar on the skin, and significant wet
rales in the lower left lung. Cardiac and abdominal examina-
tion showed no obvious abnormalities, with no edema in the
lower limbs. Neurological examination showed that the pa-
tient was conscious, with clear and fluent speech. The patient
suffered hallucinations, but had good computing, under-
standing, and memory. The bilateral ocular movements were
normal, and the diameters of the left and right pupils were
approximately 3.0 mm and 2.5 mm, respectively. The patient
showed sensitivity to light and a symmetrical frontal grain eye
crack. The nasolabial groove was not changed to shallow,
with no skew quarrel, an extended tongue in the middle, no
hoarseness, normal pharyngeal reflex and muscle tone of the
extremities. The patient also had a muscle strength level of 5,
knee reflex, ankle reflex (+ +), negative pathological signs, no
neck resistance, Brudzinski’s sign (—), Kernig sign (—), limbs
felt normal, skin scratch test (—), and no abnormal sweating
occurred. A novel coronavirus nucleic acid test and a human
influenza A and B virus RNA test were both negative.

On the day of admission, lumbar puncture showed that the
cerebrospinal fluid (CSF) was colorless and transparent, the

CSF drip rate was 90 drops/min, and the CSF biochemistry,
measurement, and neococcal capsule antigens were normal.

2.2. Laboratory and Medical Technical
Examination

The results of the complete blood cell count were as follows:
red blood cell (RBC) count, 3.59x10%/L; hemoglobin (HGB),
122 g/L; white blood cell (WBC) count, 2.58x10°/L; neu-
trophil (NEUT) ratio, 93.3%; and platelet (PLT) count, 148 x
10% L. The concentration of C-reactive protein (CRP)
was >200.00 mg/L, that of serum amyloid A protein (SAA)
was >600.0 mg/L, and that of procalcitonin (PCT) was >100.0
ng/ml. The results of the emergency head and chest computed
tomography (CT) were as follows: lower lobe inflammation in
both lungs (Figure 1A2), with review recommended after
treatment review; and the plain brain CT scan showed no
obvious abnormalities (Figure 1A1).

The patient was admitted to the neurology department for
mental behavior abnormalities. Early the next morning, the pa-
tient suffered an epileptic seizure, respiratory failure, and infec-
tious shock, and was transferred to the intensive care unit (ICU)
for rescue treatment. The diameters of the left and right pupils
were approximately 2.0 mm and 2.5 mm, respectively, and nei-
ther pupil responded to light. The patient had an acute physiol-
ogy and chronic health evaluation (APACHE-II) score of 22, a
sepsis related organ failure assessment (SOFA) score of 10, and
a predicted mortality risk of 42.40%. Lumbar puncture again still
showed colorless clear CSF on January 28, 2022, at which point
the following measurements were taken (Table 1). According to
the above characteristics, a preliminary diagnosis was made: 1.
central nervous system infection (such as viral encephalitis or
autoimmune encephalitis); 2. septic shock; 3. severe pneumonia;
4. acute respiratory failure; 5. liver insufficiency; 6. metabolic
acidosis; and 7. myocardial damage. (Table 1)

Endotracheal intubation, ventilator-assisted ventilation,
anti-infective treatment and supportive treatment was carried
out. The patient was initially treated with empirical
broad-spectrum antibacterial and antifungal drugs, an-
ti-infection (imipenem 2.0 g g8h, vancomycin 1 g ql2h +
voriconazole 0.24 g 12 h, azithromycin 0.5 g qd orally [from
January 28, 2022], methylprednisolone 80 mgql2h [from
January 27, 2022]). Following treatment, the patient was still
febrile, with no significant improvement in clinical symptoms.
The results of the two CSFs, bronchoalveolar lavage fluid
(BALF), and peripheral blood cultures were all negative.

The results of MNGS were as follows: sputum test on Janu-
ary 27 and CSF mNGS DNA test on January 28: 2 days later,
sputum identified 1,823 of 2,750 sequences corresponding to
Chlamydia parasitus, with a relative abundance of 39.40% and
coverage of 9.5611%, as well as 11 Haemophilus influenzae in
15 bacteria, and sequence reads from other suspected patho-
genic microorganisms. The relative abundance of 1,630 of the
1,644 sequence reads in CSF was 59.90%, with a coverage of
9.5818%; furthermore, eight cytomegalovirus type 5 were
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detected in eight of the viral sequences, and the microbe se-

Laboratory projects

RBC

HGB

WBC

NEUT ratio

PLT

CRP

SAA

PCT

intracranial pressure
CSF biochemical protein quantification
CSF glucose

CSF chloride

CSF of ADA

CSF of LDH

CSF of complement C3
CSF of complement C4
CSF of 1gG

CSF of RBC

CSF of WBC

CSF of blood serum bacterial endotoxin
G test

total bilirubin

direct bilirubin

ALT

AST

ALB

creatinine

CK

CK-MB

HBD

LDH

pH

PCO2

PO2

lactate

Table 1. Clinical and laboratory findings.

Result

3.59<10M2/L;
122 g/L
2.58>10"9/L
93.30%

148 <1079/ L
>200.0 mg/L
>600.0 mg/L
>100.0 ng/ml
450 mmH20
134 mg/L
5.23 mmol/L
144.1 mmol/L
1U/L

38 U/L
0.01g/L
0g/L

0.09 g/L
20>10"6/L
2x10"6/L
0.031 EU/mL
<37.500 pg/mL
23.6 umol/L
14 umol/L

70 U/L

346 U/L

26.6 g/L

86.3 umol/L
9874.0 U/L
105 U/L
693.5 U/L
1084 U/L
7.227

33.9 mmHg
145 mmHg
8.9 mmol/L

quences were negative for CSF RNA.

Normal range of value

(4.0-5.5)10"2
120-160
(4.0-10.0)>109
50%-70%
(100-300)>10°9
0.0-10.0
0.0-10.0
0.0-0.05
80-180
150-450
2.5-4.4
120-130
0-8.0

0-4.0
0.005-0.009
0.005-0.009
0.01-004
0-0.0
(0-8.0)x10"6
0-0.11
0-70.0
0.0-21.0
1.70-6.80
7.0-40.0
13.0-35.0
40.0-55.0
44.0-115.0
40.0-200.0
0.0-24.0
76.0-195.0
120.0-250.0
7.35-7.45
35-45
80-100
0.5-2.0
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According to the above characteristics, a preliminary di-
agnosis was made: 1. central nervous system infection (such
as viral encephalitis or autoimmune encephalitis); 2. septic
shock; 3. severe pneumonia; 4. acute respiratory failure; 5.
liver insufficiency; 6. metabolic acidosis; and 7. myocardial
damage.

2.3. Treatment and Outcome

According to the mNGS results, doxycycline was added to
fight chlamydia infection, and voriconazole, vancomycin
and imipenem cilastatin were changed to moxifloxacin. As a
result, the oxygenation index (PO,/FiO,) gradually im-
proved after admission (Figure 2). Additionally, the WBC

count increased first after the decline, the CRP and PCT
levels gradually returned to normal (Figures 3-5), the chest
CT lesions showed gradual absorption, and subdural effu-
sion decreased after treatment (Figures 6-8). Regarding the
patient’s mental state, 3-week treatment resulted in a gradual
improvement in consciousness, with slightly vague speech
and slow walking persisting, but no cough, no fever, no
black stool, no blood, no nausea, vomiting, or other dis-
comfort. Physical examination showed stable vital signs, fair
spirit, rough breathing in both lungs, no wet rales, no
wheezing, and no obvious abnormalities. The patient left the
ICU on February 17, 2022, and was successfully discharged
from the hospital on March 16, 2022, following which the
patient returned to near premorbid status.

)3:56
Mag=1.0(

EXCT2U220123091852
r

Figure 1. No Al abnormal findings of cranial CT on admission. Sheet and plaque changes of the lower lobe of A2 lungs, and tracheal shadow

on the left side.

Figure 2. Patient PO,/FiO, trend chart of treatment changes in the ICU.
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Figure 3. Trend ends of leukocytes (WBC) and neutrophils (NEUT).
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Figure 4. Trend chart of patients C-reactive protein (CRP).
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Figure 5. Patient change trend diagram of procalcitonin (PCT).
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Figure 6. Review of B1 cranial CT after 15 days showed a small amount of subdural effusion in the left frontotemporal region. The corre-
sponding brain parenchyma was shifted medially, the brain parenchyma density was normal, the ventricle, cisterna and sulcus morphology
were normal, and the B2 pulmonary lesions increased on the right side and decreased on the left side.

Figure 7. Left frontal and temporal subdural effusion of C1 showed a decrease after 23 days, and the C2 lung inflammation was improved
compared to the anterior absorption.

12
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Figure 8. D1 MR subdural effusion was absorbed after 26 days; subacute cerebral infarction was suspected, and D2 inflammation of lungs was

also absorbed.

3. Discussion

Psittacosis is caused by Chlamydia psittaci, that uses the
energy of the host cells to complete its metabolism and
reproduction. Chlamydia psittaci is a strict obligate eukar-
yotic cell parasitic pathogen with a unique two-phase de-
velopment cycle that can form an infective protomer and a
reproductive reticulate body [8]. Chlamydia psittaci has 10
genotypes, of which types A and E are pathogenic in humans
[9]. The ability to cause disease mainly depends on bacterial
body lipopolysaccharide, membrane proteins, plasmid en-
coding proteins, and secreted effectors. Chlamydia adheres
and invades the host to cause inflammation and pathological
damage, regulates the host cell function to facilitate intra-
cellular growth, and inhibits host immune cells to escape
immune-mediated Killing [10]. However, the pathogenic
factors, pathways, and modes and targets of action of
Chlamydia psittaci are still not fully elucidated and need
further study [11, 12].

Although contact with birds or birds is a major risk factor
for psittacosis [13], some patients, including the current case,
have no history of direct contact with epidemic birds or
poultry.

The clinical manifestations of psittacosis are diverse and
nonspecific; the incubation period is usually 5-19 days, but
can be up to 28 days [14]. The initial asymptomatic infection
can lead to multiple organ failure, including atypical severe
pneumonia, liver injury, and respiratory failure. Almost all
infected patients have febrile manifestations and generally
show sudden-onset symptoms, including high fever, head-

13

aches, chills, muscle soreness, and mild dry cough, while
severe cases may include dyspnea [5, 15-17]. More than
one-third of patients develop severe headaches, which may
be an indicator of the occurrence and severity of meningitis.
Fatal meningitis is a common serious complication that
mainly manifests as intense headache and psychiatric disor-
ders [6, 18]. In addition to fever, the current patient had no
respiratory symptoms such as cough, and instead presented
with rare mental behavior abnormalities. Some patients also
have gastrointestinal symptoms [5, 13], such as nausea and
vomiting, which was also observed in this case. The high
APACHE-II score, SOFA score, and mortality risk rate indi-
cated the severity of severe pneumonia and meningitis.
However, it is difficult to determine the cause solely based
on clinical manifestations [17].

Most patients with psittacosis have a normal or mildly el-
evated leukocyte count, mainly with an elevated proportion of
neutrophils, and a normal or slight elevation in inflammatory
indices, including CRP, abnormal elevation, and PCT [7]. The
inflammatory indices of the current patient were largely con-
sistent with the literature reports, although the abnormal in-
crease in PCT was > 100 ng/ml, which was likely due to the
presence of other pathogenic bacteria, such as Haemophilus
influenzae. However, this finding also suggested a particu-
larly severe inflammatory response, which was gradually
reduced to < 1.0 ng/ml after 8 days of treatment, together with
CRP, indicating effective inflammatory control. Additionally,
this patient had multiple organ injuries, including in the brain,
lung, myocardium, and liver, which is consistent with previ-
ous literature reports [19]. However, cases of meningitis are
rare in the literature. Imaging manifestations of the lungs
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show different degrees of exudation and consolidation, of
which patchy shadows and mesh infiltrations are the most
common; in some severe cases, lung lobe large shadow and
extensive bilateral pneumonia may also appear, presenting
from the hilum outward fan or subpleural wedge patch and
occasionally with pleural effusion, while chest lesions can be
absorbed within 2-4 weeks after treatment [6, 7, 13]. The lung
lesions reported in this case and in the previous literature were
generally consistent. Brain lesions have not been reported
previously, and no significant abnormalities were observed in
the brain parenchyma in this case; however, the meningeal
inflammation reaction was intense, which led to subdural
effusion.

Regarding the diagnosis of Chlamydia psittaci, conven-
tional culture, complement binding test, immunofluorescence,
enzyme-linked immunosorbent test and other methods are
difficult to test the problems [13, 19-20], which cause diffi-
culties in determining the clinical etiology. Although poly-
merase chain reaction (PCR) improves the detection sensitiv-
ity and shortens the detection time and has replaced conven-
tional culture methods, it is more sensitive in the acute stage
of the onset [21, 22]. Additionally, the PCR conditions in
technical laboratories are highly demanding, and many hos-
pitals do not perform routine examinations. Recently, the use
of mNGS technology has provided a new detection means for
diagnosis in patients with an unexplained infection. This
technology provides high throughput sequencing of all nu-
cleic acid sequences in clinical samples, and can be used to
more comprehensively and accurately detect various patho-
gens, especially for cross-species transmission and new and
rare pathogens. Additionally, mNGS technology is less
time-consuming than the conventional pathogen detection,
has a low positive rate, high positive diagnosis and negative
exclusion diagnostic value, and has been used in clinical
diagnosis [6, 7, 23-25]. Under normal circumstances, as CSF
is sterile and psittacosis does not colonize humans, no coex-
isting or opportunistic bacteria are present in CSF. Therefore,
contamination of CSF by psittacosis such as chlamydia and by
other pathogens can be eliminated as long as the sampling,
storage, and transport processes strictly follow aseptic pro-
cedures. Certainly, qualified the sample helps mNGS in ac-
curate etiological diagnosis [24, 26]. In the Compendium of
Measures to Control Chlamydia psittaci Infection Among
Humans (Psittacosis), the use of additional diagnostic tech-
niques, such as genome sequencing, is encouraged [13]. In
this case, the nucleic acid sequence of Chlamydia psittaci was
detected in CSF and sputum specimens via mNGS, combined
with clinical manifestations and related examination, and
finally confirmed as Chlamydia psittaci infectious pneumonia
and meningitis.

Chlamydia psittaci is an intracellular parasitic bacterium
against which B lactam antibiotics are ineffective due to its
lack of a cell wall. Antibiotics with high intracellular activity
should be selected in clinical practice, including tetracyclines,
fluoroquinolones, and macrolides, though tetracyclines are
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preferred [13, 27]. These antibiotics’ main mechanism of
action is via specific binding to the A position of the 30S
subunit of the bacterial ribosome, which prevents the associ-
ation of aminoacyl-tRNA at this position, thereby inhibiting
the growth of the peptide chain and affecting the bacterial
protein synthesis [28]. In the current case, after treatment
remained febrile with routinely used ultra-broad-spectrum
antimicrobial coverage, and no significant improvement in
oxygenation index and brain function was observed. Howev-
er, according to the mNGS results, targeted treatment with
tetracycline and intravenous quinolones and macrolides
achieved good results, clinically supporting the diagnosis of
Chlamydia psittacosis.

4. Conclusion

The incidence of psittacosis is low and the rate of mis-
diagnosis and mistreatment is high, which is complicated
by rapid disease development and poor prognosis. When
clinicians encounter patients with unexplained fever,
shortness of breath, headache or neuropsychiatric disorder
symptoms of meningitis, normal or slightly elevated WBC
count, combined with multiple organ function damage, and
chest CT showing large sheet lung consolidation or ground
glass pattern, especially with a history of bird contact
history, atypical pathogen infection should be suspected. In
particular, the possibility of psittacosis should be consid-
ered in cases with serious infection but poor response to
conventional anti-infection treatment. Clinicians should
execute mNGS testing as early as possible to clarify the
cause of disease and ensure that the targeted anti-infection
treatment is started in time [29].

Abbreviations

MNGS Metagenomic Secondary Sequencing

CSF Cerebrospinal Fluid

RBC Red Blood Cell

HGB Hemoglobin

WBC White Blood Cell

PLT Platelet

CRP C-reactive Protein

SAA Serum Amyloid A Protein

PCT Procalcitonin

CT Computed Tomography

ICU Intensive Care Unit

APACHE-Il  Acute Physiology and Chronic Health
Evaluation

SOFA Sepsis Related Organ Failure Assessment

ADA Adenosine Deaminase

LDH Lactate Dehydrogenase

G test Fungal D-glucan Detection

ALT Alanine Transaminase

AST Aspartate Aminotransferase


http://www.sciencepg.com/journal/ijmcr

International Journal of Medical Case Reports

http://www.sciencepg.com/journal/ijmer

ALB Albumin

HBD Hydroxybutyric Dehydrogenase
BALF Bronchoalveolar Lavage Fluid
PCR Polymerase Chain Reaction
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