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Abstract: The incidence of Chlamydia psittaci infection has been reported to increase in recent years. The presentation of psittacosis
infection varied widely, from none to severe symptoms. Mainly, psittacosis infection presents with pulmonary manifestations. Here, we
report the case of a 60-year-old female patient with Chlamydia psittaci pneumonia complicated by myocarditis. After administering
antibiotics, the patient recovered from severe atypical pneumonia and myocarditis. In general, Chlamydia psittaci rarely induces
myocarditis. Moreover, the optimal therapeutic strategies remain unclear for such cases, especially with a high troponin T level.
Metagenomic Next-Generation Sequencing (mNGS) can provide a quick and effective diagnosis of Chlamydia psittaci pneumonia;
early intervention (antibiotic therapy and nutritional supplements for myocarditis) favors a good outcome, although complications may
worsen the condition. Therefore, more studies are required to help improve understanding of the disease.
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Introduction
Psittacosis is a zoonotic infectious disease caused by Chlamydia psittaci (C. psittaci) and is usually due to its
transmission from birds to humans. Psittacosis is often overlooked in practice because C. psittaci pneumonia has
a low incidence, which causes approximately 1% of community-acquired pneumonia worldwide.' C. psittacosis has
atypical clinical manifestations, such as fever, cough, and fatigue.>* The formal identification of psittacosis depends on
elevated chlamydia-specific IgG antibodies in serological assays increasing four-fold.* This usually leads to
a misdiagnosis in clinical practice.” However, next-generation metagenomic sequencing (mNGS) was recently developed
and is considered the primary method for diagnosing C. psittaci infection.®

Although more and more cases of C. psittaci pneumonia have been reported with the development of mNGS, the
characteristics of C. psittaci pneumonia remain unclear, especially when complicated by myocarditis. To our knowledge,
few cases of C. psittaci pneumonia complicated by myocarditis have been reported previously. This study describes
a case of C. psittaci pneumonia diagnosed by bronchoalveolar lavage fluid (BALF) and mNGS, complicated by
myocarditis and cured after early intervention.

Case Presentation

On February 12, 2022, a 60-year-old female patient was admitted to the respiratory clinic due to a fever for five days. She
had no history of hypertension, diabetes, or cardiovascular and cerebrovascular disease. Although she had no history of
alcohol consumption and cigarette smoking, she had a history of breeding pigeons. At the onset of her illness, she had
a fever of 39 °C, headache, dizziness, chills, and a slight dry cough. No other symptoms were reported, such as chest
tightness and chest pain. Before admission, nimesulide was self-administered, and her body temperature returned to
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Figure | Chest computed tomography examinations on admission, February 12, 2022 (A), six days after admission (B), and three months after discharge home (C). High-
density shadow, left lower lobe (B), high-density shadow and segmental atelectasis left lower lobe, small flakes of blurred shadow left upper lobe (C), the shadow
disappeared (remission) and re-expansion (left lower lobe).

normal. The chest computed tomography (CT) examination suggested pneumonia with mild right lower lobe atelectasis
(Figure 1A).

At admission, the vital signs were: body temperature 35.7 °C, pulse 87/min, blood pressure 125/88 mmHg, and
respiratory rate 20/min. The breath sounds were harsh, but no dry or wet rales were heard, and no other abnormal
findings were found during the physical examination. The abnormal laboratory results were: white blood cell 22.6x10%/L,
lymphocyte (95.3%), C-reactive protein 96.6mg/L, procalcitonin 0.27ng/mL, D-dimer 1.75mg/L, blood gas analysis (pH,
7.466), pCO, 32.5mmHg, pO,81.8mmHg, urine analysis (proteinuria and hematuria), increased CK, CK-MB, AST, ALT,
Creatinine, Ferritin, Blood urea nitrogen, and PLT, normal troponin T (Table 1), normal electrocardiogram and

echocardiogram.
Table | The Patient’s Laboratory Test Results on Admission

Laboratory Tests Values
White blood cell count (ref, 410 x 107/L) 226
Neutrophil ratio (ref, 40-75%) 95.3
C-reactive protein (ref, 0-3 mg/L) 96.6
Proteinuria (ref, negative) 2+
Urine occult blood (ref, negative) 3+
Aspartate transaminase (ref, 5-35U/L) 550
Alanine transaminase (ref, 5-40U/L) 600
Creatinine (ref, 41-73umol/L) 100
Blood urea nitrogen (ref, 2.6—7.5umol/L) 15.4
Creatine kinase (ref, 40-2000U/L) 13,210
Creatine Kinase MB (ref, 0-24U/L) 268
Troponin (ref, 0-0.1ng/mL) 0.014
Platelet count (ref, 0-0.5) 0.27
Ferritin (ref, 4.63—204.0ng/mL) >2000
Erythrocyte sedimentation rate (ref, 0—20mm/h) 79
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Dynamic changes in the level of troponin
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Figure 2 Dynamic changes in the level of troponin in patients during hospitalization.

Subsequently, the patient was treated with ceftazidime (2.0g ql2h), moxifloxacin (0.4g daily) for infection, and
polyene phosphatidylcholine and Silibinin for liver injuries. A recurrent fever (39.9 °C) was observed. On the third day
after admission (February 14, 2022), as she had been breeding pigeons and her fever had not subsided, antibiotic
treatment was changed to intravenous meropenem (1.0g, 8 hours) and doxycycline (0.1g, 12 hours). Bronchoalveolar
lavage fluid (BALF) was collected for mNGS, and the mNGS result supported the diagnosis of infection with C. psittaci
(sequence number 333). Subsequently, meropenem was removed, but doxycycline was continued. On the sixth day after
admission (February 17, 2022), her temperature had subsided to normal (36.2°C). However, her chest CT findings
supported a diagnosis of adverse lung pathology, revealed by more lesions in the right lower lobe and new lesions in the
left upper lobes (Figure 1B). Further physical examination revealed a normal body temperature and relief from dry cough
and fatigue.

The patient had chest pain on day 13 after admission (February 24, 2022). Examination supported a diagnosis of
myocarditis, with troponin 0.508ng/mL (ref, 0-0.1ng/mL), CK-MB 18.14ng/mL (ref, 0-2.88ng/mL), myoglobin <21ng/
mL (ref, 25-58ng/mL), and abnormal ECG findings (V1-V3, slightly elevated; prolonged QT interval, maximum of
511ms). There was no obvious abnormality on the CTA examination. Several treatment modalities were used, such as
antiplatelet aggregation therapy (aspirin enteric coated tablets, 100 mg, QN, PO; clopidogrel bisulfate tablets, 75 mg,
QD, PO), anticoagulant therapy (low molecular weight heparin calcium, 4100AXalU), atorvastatin calcium (20mg, QD,
PO) for reducing lipid levels and nutrient supplements (Trimetazidine dihydrochloride tablets, 20mg, TID, PO) for
myocarditis. Due to increased troponin levels (Figure 2), the patient was transferred to the cardiovascular department for
further management, including antiplatelet and anticoagulant therapy (March 1, 2022). Meanwhile, the doxycycline
treatment was discontinued, and after discharge from the hospital, she was treated with aspirin enteric coated tablets
(antiplatelet) and atorvastatin calcium (lipid reduction) for two months. The patient was followed up three months later,
and her chest CT imaging and troponin level had returned to normal (Figure 1C).

Discussion
We described a case of psittacosis, a zoonotic disease caused by C. psittaci (a known Gram-negative intracellular
parasitic bacterium). C. psittaci was first isolated from parrots, with birds being the primary host. Aerosols from sick
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birds mainly infect humans.' This patient had a history of exposure to pigeons. Psittacosis can affect multiple organs; the
symptoms are nonspecific and similar to pneumonia. Most patients have pneumonia, but infected patients could have
secondary systemic damage,’ such as endocarditis. It is known to enter the body through the respiratory tract, increase
within the reticuloendothelial cells of the liver and spleen, and then enter the pulmonary or other organs.®

C. psittaci may rarely affect the heart as the only manifestation of infection.” In this case, it was reported with liver,
kidney, and heart involvement. A previous report showed that cardiac injury caused by C. psittaci occurred in 11.5% of
patients,'® indicating that myocardial damage may be rare in clinical settings. Recent studies have shown that increased
myocardial enzymes, such as myoglobin, troponin, and creatine kinase, are the main risk factors for severe pneumonia
and death from infection with C. psittaci.'" Early identification and intervention may be vital in improving outcomes for
our case. The possible explanation for the myocarditis may be that: 1) C. psittaci infects myocytes and causes direct
damage to cardiac tissues (such as membrane permeability), which usually presents with lactate dehydrogenase (LDH)
release, superoxide production, and a reduced ATP level;'? 2) myocarditis may be due to autoimmunity.” Myocarditis is
a predominantly induced inflammatory cardiac disorder that presents broad pathological and immunological changes.
Monocytes and macrophages are the primary inflammatory cell subsets found in human and experimental myocarditis;
the number and function of lymphocyte subsets and monocytes change, and antibody-mediated injury is produced during
acute and chronic infection. Treatment strategies for asymptomatic myocarditis with increased ¢TnT and abnormal ECG
findings remain unclear. However, patients with such conditions are not uncommon in practice. The short-term prognosis
of acute myocarditis is generally good, but the long-term consequences are unknown.'’ In addition to antibiotic
treatment, our patient had several timely interventions, such as nutritional supplements, antiplatelet aggregation, and
anticoagulant therapy. Finally, the patient recovered from the myocarditis, indicating that suspicion of myocarditis
complicating C. psittaci pneumonia may result in better management of such a severe disease.

mNGS is designed using high-throughput sequencing technology, analyzing the existing microbial nucleic acid sequence
in clinical samples and detecting the pathogenic microorganism by comparing the sequencing results with existing sequence
databases. It has been reported that mNGS is a sensitive detection method with a detection rate of almost 89%, much higher
than the standard pathogen detection rate (25.73%).'* Theoretically, this tool can detect all pathogens in practice, especially
rare microorganisms. In addition, antibiotic use has a less prominent role in mNGS results.'> Furthermore, mNGS is
hypothesized, without culture, and can produce results quickly (approximately 48—72 hours).

The traditional culture of blood and sputum pathogens takes time and has a low detection rate.'® In addition,
C. psittaci is not cultivable in usual media but only in specific cell cultures. In most reports, if repeated sputum and
blood cultures were unable to detect Chlamydia, mNGS may be a valuable tool for the diagnosis of C. psittaci
infection.!” Hence, BALF mNGS could be considered the first choice to ensure timely and effective treatment.'®
Tetracycline antibiotics are the drug of choice for C. psittaci infection in humans. Mild to moderate conditions can be
treated with oral doxycycline or tetracycline hydrochloride.'® In the study, the patient recovered from fever after
doxycycline administration. There are some limitations to this case report. Firstly, due to its retrospective nature and
without sequence evidence of C. avium, further discrimination between C. psittaci and C. avium was not performed for

the case. Second, diagnosing myocarditis may require more evidence, such as cardiac imaging and biopsy.

Conclusion

In conclusion, although C. psittaci pneumonia complicated by myocarditis may be infrequent, it is considered a severe
underlying condition. mNGS is a tool for rapidly diagnosing C. psittaci infection and can minimize diagnostic delays.
Besides treating C. psittaci pneumonia complicated by myocarditis with antibiotics, better managing the myocarditis is
the first step toward successful recovery. Nutritional supplements, antiplatelet aggregation, and anticoagulant therapy can
significantly improve the symptoms and outcomes. These findings provide fresh evidence for improving the current
management of C. psittaci pneumonia complicated by myocarditis. Furthermore, troponin levels should be routinely
measured when C. psiftaci infection is suspected.
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