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Abstract

BACKGROUND

The onset symptoms of people infected by Chlamydia psittaci can mimic the
coronavirus disease 2019 (COVID-19). However, the differences in laboratory tests
and imaging features between psittacosis and COVID-19 remain unknown.

AIM
To better understand the two diseases and then make an early diagnosis and
treatment.

METHODS

Six patients from two institutions confirmed as psittacosis by high-throughput
genetic testing and 31 patients confirmed as COVID-19 were retrospectively
included. The epidemiology, clinical characteristics, laboratory tests and
computed tomography (CT) imaging features were collected and compared
between the two groups. The follow-up CT imaging findings of patients with
psittacosis were also investigated.
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RESULTS

The white blood cell count (WBC), neutrophil count and calcium were more likely
to be decreased in patients with COVID-19 but were increased in patients with
psittacosis (all P = 0.000). Lymphocyte count and platelet count were higher in
patients with psittacosis than in those with COVID-19 (P = 0.044, P = 0.035,
respectively). Lesions in patients with psittacosis were more likely to be unilateral
(P =0.001), involve fewer lung lobes (P = 0.006) and have pleural effusions (P =
0.002). Vascular enlargement was more common in patients with COVID-19 (P =
0.003). Consolidation in lung CT images was absorbed in all 6 patients.

CONCLUSION

Psittacosis has the potential for human-to-human transmission. Patients with
psittacosis present increased WBC count and neutrophil count and have specific
CT imaging findings, including unilateral distribution, less involvement of lung
lobes and pleural effusions, which might help us to differentiate it from COVID-
19.

Key Words: Chlamydia psittaci pneumonnia; COVID-19; Computed tomography; Human-
to-human transmission; Cluster

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In patients with coronavirus disease 2019 (COVID-19) the white blood cell
count, neutrophil count and calcium were more likely to be decreased. Lymphocyte
count and platelet count were higher in patients with psittacosis than those with
COVID-19. Lesions in patients with psittacosis were more likely to be unilateral and
involve less lung lobes and have pleural effusions.

Citation: Zhao W, He L, Xie XZ, Liao X, Tong DJ, Wu SJ, Liu J. Clustering cases of
Chlamydia psittaci pneumonia mimicking COVID-19 pneumonia. World J Clin Cases 2021;
9(36): 11237-11247

URL: https://www.wjgnet.com/2307-8960/full/v9/i36/11237.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i36.11237

INTRODUCTION

Since the new “unknown viral pneumonia” was detected in Wuhan, later named
coronavirus disease 2019 (COVID-19), the outbreak of COVID-19 has rapidly spread to
other cities in China and other countries and has posed a huge challenge to the global
health system[1]. Many efforts have been made by medical staff worldwide to fight the
disease. The situation of COVID-19 has been controlled in China; however, it is still
serious in several countries, such as America and Brazil[2]. Considering the potential
to import cases, Chinese people and the government are still enacting strict prevention
and control measures, especially in hospitals.

The epidemiology, clinical characteristics, and imaging features have been substan-
tially reported recently[3-6], which has helped us to better understand and fight the
disease. Fever is one of the most common onset symptoms[5] but is nonspecific. Other
infections caused by other viruses, bacteria, and fungi may also present fever in
clinical practice, making it difficult to accurately screen out patients with COVID-19.
Psittacosis, a zoonotic infectious disease caused by the bacterium Chlamydia psittaci (C.
psittaci), is rarely diagnosed in the clinic. Humans can become infected through
inhalation of aerosolized bacteria when exposed to infected birds or handling contam-
inated feathers, fecal material or carcasses[7,8]. The onset symptoms of people infected
by C. psittaci include fever, chills, headache, malaise, myalgia, nonproductive coughing
and dyspnea[9], which can mimic COVID-19. However, the differences in laboratory
tests and imaging features between psittacosis and COVID-19 remain unknown.

Here, we report two clusters of cases with C. psittaci infection mimicking COVID-19
with the aims of better understanding the two diseases, making an early diagnosis and
providing treatment. We hope this experience may contribute to fighting the COVID-
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19 outbreak.

MATERIALS AND METHODS

This retrospective study was approved by our Medical Ethical Committee (Approved
No. 2020024), which waived the requirement for patients” informed consent.

Patients with C. psittaci pneumonia

Four medical staff members who were working in the emergency rescue area or
viewing area in the Second Xiangya Hospital (Cluster 1) and two slaughterhouse staff
members treated in the First People’s Hospital of Yueyang (Cluster 2), who were
confirmed to have C. psittaci pneumonia, were included in the current study. All of the
patients presented onset symptoms of fever and underwent severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) testing using real-time reverse transcription-
polymerase chain reaction (RT-PCR). The IgG and IgM of COVID-19 were also tested.
Moreover, the bronchoalveolar lavage fluid (BALF) of four patients was collected to
identify suspicious pathogenic microorganisms (PMseq-DNA+RNA respiratory
system infection pathogenic microbes high-throughput genetic testing: DNA testing,
BGI), including 6350 species of bacteria with known sequences (including 174 species
of mycobacteria and 137 species of mycoplasma/chlamydia/rickettsia), 1798 DNA
viruses, 1064 fungi and 234 parasites. The number of detected sequences of C. psittaci
was also recorded for each patient. The epidemiology, clinical characteristics, and
laboratory tests (upon first admission) were also collected. In Cluster 1, one of the four
patients had taken medicine before high-throughput genetic testing. Moreover,
another patient who presented the same symptoms was identified as suspected patient
0 (patient 0 in Cluster 1). However, this patient only underwent RT-PCR testing for
COVID-19 and was not confirmed to have C. psittaci by high-throughput genetic
testing. In Cluster 2, one patient confirmed with C. psittaci by high-throughput genetic
testing was identified as suspected patient’ (patient 0 in Cluster 2). However, the
patient was admitted to another hospital, and the medical history was unavailable.

Patients with COVID-19

Confirmed COVID-19 patients from January 23, 2020 to February 10, 2020 in the
Second Xiangya Hospital were also collected and compared with patients with C.
psittaci. The diagnosis of COVID-19 was determined according to at least two positive
results by real-time reverse-transcription-polymerase chain reaction (RT-PCR) assay
for COVID-19. The epidemiology, clinical characteristics, computed tomography (CT)
images, and laboratory tests were collected.

Imaging interpretation

Four patients underwent two CT scans with the Somatom go Now scanner (Siemens
Medical, Shanghai, China). The CT images were reviewed blindly and independently
by two radiologists (with 5 and 15 years of experience) in consensus. The detailed
imaging interpretations were described in our previous studies[6,10].

Statistical analysis

Continuous variables were compared with the Mann-Whitney U test and are
presented as the medians (IQR). Categorical variables are presented as the numbers
(%) and were compared by Fisher’s exact test between the psittacosis and COVID-19
groups. A two-sided P value of less than 0.05 was considered statistically significant.
All statistical analyses were performed using SPSS software (version 24.0).

RESULTS

The relationship and chronology of symptom onset of the 4 patients with psittacosis
All of the included patients had an onset symptom of fever, and the relationship and
chronology of symptom onset in the two clusters are described in Figure 1. In Cluster
1, potential patient 0, who had an exposure history to poultry, visited his son on May
20, 2020. The last time they had been together was May Day. On May 27, 2020, they all
developed fever symptoms and went to the fever clinic for COVID-19 screening. On
the same day, they underwent chest CT scanning. From May 20 to May 27, Patient 1
worked in our hospital as usual and had direct contact with Patient 2, Patient 3, and
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Figure 1 The relationship and chronology of symptom onset of the 5 patients with psittacosis.

Jaishideng®

Patient 4. Patients 2-4 successively developed fever. All five patients were identified as
SARS-CoV-2 negative (all confirmed by RT-PCR and IgG, IgM testing), and the BALF
of Patients 1-4 was collected for high-throughput genetic testing; all were identified as
C. psittaci-positive. Note that patient 2 had taken medicine before high-throughput
genetic testing. In Cluster 2, all patients were slaughterhouse staff and had a direct
exposure history to poultry. The potential Patient °first developed fever, and Patients’
and Patients®subsequently developed similar symptoms on April 24 and 27. All three
patients were identified as C. psittaci-positive by high-throughput genetic testing.

The clinical characteristics and laboratory tests of patients with COVID-19 and C.

psittaci pneumonia

From January 23, 2020 to February 10, 2020, 31 patients were confirmed to be COVID-
19-positive in our hospital. The clinical characteristics and laboratory tests of patients
with COVID-19 and psittacosis are described and compared with those of patients
with C. psittaci in Table 1. Due to the uncertain diagnosis for patient 0, we only
analyzed the clinical factors of patients 1-4 in Cluster 1 and patients'?in Cluster 2.
Therefore, the clinical information of patient 0'was only considered as a reference. In
terms of age, there were no significant differences between the two groups. The
greatest differences between the two groups were the WBC count and neutrophil
count (P = 0.000), which presented an opposite change trend. The white blood cell
count and neutrophil count were more likely to be decreased in patients with COVID-
19 but were increased in patients with psittacosis. Lymphocyte count and platelet
count were higher in patients with psittacosis than in those with COVID-19 (P = 0.044,
P =0.035, respectively). C-reactive protein (CRP) was increased in both groups and
was more remarkable in patients with psittacosis (P = 0.035). Calcium was higher in
patients with COVID-19 than in those with psittacosis (P = 0.000).

The imaging findings of patients with COVID-19 and psittacosis

All six confirmed patients underwent CT scanning, and 15 of 31 patients with COVID-
19 underwent CT scanning. The imaging findings of the patients in the two groups are
presented and compared in Table 2. Note that 2 of 15 patients with COVID-19
presented normal CT findings. Lesions in patients with psittacosis were more likely to
be unilateral (P = 0.001) and involve fewer lung lobes (P = 0.006) than those infected by
COVID-19 (Figures 2, 3 and 4). Vascular enlargement was more common in patients
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Table 1 The clinical characteristics and laboratory tests of patients with coronavirus disease 2019 and psittacosis

Patient Patient Patient Patient Patient patient Patient Psittacosis (n COVID-19( P
0 1 2 3 4 ! 2 =6) n=31) value
Age 62 36 29 32 26 47 48 34.00 (28.25- 50.00 (32.00-  0.073
47.25) 66.00)

Sex Male Male Female Female Male Male Male NA NA 0.660

Male 4 16

Female 2 15

Hemoglobin (g/dL); (male normal 124 142 135 134 163 157 143 142.50 (134.75-  135.00 0.054

range 130-175; female normal range 158.50)" (120.00-

115-150) 141.00)

White blood cell count (x 10°/L); 7.14 10.43 10.07 11.7 10.53 10.26 14.36 10.48 (10.21- 4.62 (3.31- 0.000

(normal range 3.5-9.5) 12.37) 6.17)

Neutrophil count (x 10°/L); (normal ~ 5.92 7.57 6.61 8.66 8.41 6.3 11.76 7.99 (6.53-9.44)  2.89 (1.95- 0.000

range 1.8-6.3) 3.89)

Lymphocyte count (x 10°/L); (normal ~ 0.66 2.04 2.33 221 111 1.28 143 1.74 (1.24-2.24)  1.09 (0.71- 0.044

range 1.1-3.2) 1.67)

Platelet count (x 10?/L); (normal 186 369 249 241 193 214 204 227 (201-279) 183 (124-227) 0.035

range 125-350)

Eosinophilic count (x 10°/L); (normal 0 0.1 0.01 0 0 0 0 0.000 (0.000- 0.100 (0.000-  0.265

range 0.02-0.52) 0.325) 0.400)

C-reactive protein (mg/L); (normal 12717 1217 31.87 50.55 58.01 11213 14135  54.28 (26.95- 15.60 (4.77-  0.035

range 0.0-5.0) 119.44) 47.73)

Sodium (mmol/liter) NA 1409 1136.2 1342 136.1 129.7 137.4 136.15 (133.08-  135.90 0.857

138.28) (133.40-

137.40)

Potassium (mmol/liter) NA 4.09 3.42 3.42 3.94 411 3.52 3.73 (3.42-4.10)  4.02 (3.58- 0.302
4.37)

Calcium (mmol/liter) NA 2.11 2.28 2.03 2 2.2 216 214 (2.02-2.22)  1.20 (1.18- 0.000
1.22)

The number of detected sequences of ~NA 274 3 82 254 NA NA NA NA NA

C. psittaci

The data presented are the medians (IQR). COVID-19: Coronavirus disease 2019; NA: Not applicable.
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with COVID-19 (P = 0.003) (Figure 4), whereas pleural effusions were more common
in patients with psittacosis (P = 0.002). Although there was no significant difference
regarding the predominant lesion type between the two groups, pure ground-glass
opacity was not seen in patients with psittacosis. All of the lesions in patients with
psittacosis were located in lower lung lobes. The transverse distribution, air
bronchogram, margin and reticulation were not significantly different between the
two groups. Note that the imaging findings of patient 0 were similar to those of
patients 1-4 (Figure 3). Moreover, patients 0 and 1 presented a larger lesion area than
patients 2-4.

The treatment of patients with psittacosis and their follow-up CT image findings

All patients with psittacosis were treated with piperacillin and moxifloxacin, and the
symptoms were relieved. Consolidation in lung CT images was absorbed in all 6
patients; however, patients 2-4 had an increased involvement area and presented with
ground-glass opacity (GGO) (Figures 2 and 3). Other people who had close contact
with patients 1-4 excluded C. psittaci infection based on clinical symptoms. No further
similar cases were found in any of the staff in the screening ward and their family
members, nor did nosocomial infection related to the six cases occur.

DISCUSSION

In this study, we report a cluster of 4 cases (medical staff) confirmed with psittacosis.
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Table 2 The imaging findings of patients with coronavirus disease 2019 and psittacosis

Psittacosis (n = 6) COVID-19 (n=13) P value
Predominant lesion type 0.221
GGO 0(0) 5(38.5)
Consolidation 3 (50) 5(38.5)
Mixed GGO and consolidation 3 (50) 3(23.1)
Air bronchogram 6 (100) 8 (61.5) 0.128
Vascular enlargement 1(16.7) 12 (92.3) 0.003
Margin (uneasily differentiated) 6 (100) 8 (61.5) 0.128
Reticulation 5 (75) 9(69.2) 1.000
Pleural effusions 6 (100) 1(7.7) 0.002
Craniocaudal distribution 0.026
Upper lung predominant 0(0) 2 (15.4)
Lower lung predominant 6 (100) 4 (30.8)
No craniocaudal distribution 0(0) 7 (53.8)
Transverse distribution 0.255
Central 0(0) 0(0)
Peripheral 6 (100) 9 (69.2)
No transverse distribution 0(0) 4 (30.8)
Lung region distribution 0.001
Unilateral 6 (100) 2 (15.4)
Bilateral 0(0) 11 (84.6)
Number of involved lung lobes 0.006
1 6 (100) 2(15.4)
2 0(0) 3(23.1)
3 0(0) 0(0)
4 0(0) 5(38.5)
5 0(0) 5 (38.5)

Note: The data are presented as the numbers (percentages). GGO: Ground-glass opacity.
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The clinical characteristics, laboratory tests and CT imaging findings were investigated
and compared with patients confirmed to have COVID-19. Patients with psittacosis
were more likely to present increased WBC count and neutrophil count and have
specific CT imaging findings, including unilateral distribution and less involvement of
lung lobes and pleural effusions.

The outbreak of COVID-19 is still ongoing around the world and threatens global
public health. Although recent studies have made progress on vaccines for SARS-CoV-
2[11,12], early diagnosis, which could prevent the spread of the virus, avoid cross-
infection and promote early treatments, remains the best strategy to fight the disease.
Fever, clustering outbreaks and pneumonia all favor potential infection by SARS-CoV-
2. However, infections caused by other pathogenic factors also need attention.
Psittacosis is a sporadic disease in clinical practice, with a rare incidence of human-to-
human transmission[13,14]. The symptoms of psittacosis are nonspecific[15], but fever
is usually the onset symptom[16], which can mimic COVID-19. In our study, four
medical staff members who presented the onset symptom of fever were successively
diagnosed with psittacosis by high-throughput genetic testing, indicating potential
human-to-human transmission. All 4 confirmed patients with psittacosis were young
(aged 26-48), which is consistent with a previous study[17]. However, COVID-19 has
not shown an age preference[3].

December 26,2021 | Volume9 | Issue36 |
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Patient 2 Patient 3 Patient 4

Figure 2 The imaging findings of 4 confirmed patients with psittacosis in cluster 1. The predominant lesions type of 4 patients are consolidation or
mixed ground-glass opacity (GGO) and consolidation (black thick arrow). Air bronchogram is presented in all patients. On follow-up computed tomography scans, the
consolidations are absorbed and the area of GGO is extended in patients 2-4 (thin white arrow). The area of lesions is reduced in patient 1 (short white arrow).

First

Second

Patient?

Figure 3 The computed tomography image finding of patients'?2 in cluster 2. The patients'? have similar imaging findings (mixed ground-glass opacity
and consolidation) to patients 1-4 and the lesions are absorbed on follow-up computed tomography.
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The laboratory tests of patients with psittacosis also have clinically important
differences regarding the WBC count and lymphocyte count compared with patients
with COVID-19. Decreased WBC count and lymphocyte count are considered specific
clinical presentations of COVID-19[18,19]. However, the two laboratory indices were
both increased in all 6 patients. Moreover, the neutrophil count and platelet count
were higher in patients with psittacosis than in patients with COVID-19 (P = 0.000, P =
0.035). The abovementioned differences may be attributed to the different reactions
against viral and bacterial infections. Viral infection may generate a series of immune
responses and cause changes in peripheral WBCs and immune cells, such as
lymphocytes[19]. In contrast, bacterial infection usually causes an increased WBC
count[20,21]. A higher level of CRP is more often seen in bacterial infections than in
viral infections[22], which was also observed in our study (P = 0.035). Another
interesting result is that calcium was lower in patients with COVID-19 than in those
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Patient 0

NS

COVID-19 patient

Figure 4 The computed tomography image finding of patient 0 and a case of coronavirus disease 2019. The patient 0 have similar imaging
findings (mixed ground-glass opacity and consolidation) to patients 1-4 (black thick arrow). The patients of coronavirus disease 2019 (COVID-19) presented multifocal
and bilateral ground-glass opacity (white thin arrow) and vascular enlargement (white thick arrow). The margin of lesions in patients with COVID-19 is clearer.

COVID-19: Coronavirus disease 2019.

with psittacosis, which is supported by previous studies[23,24].

CT plays an important role in screening, diagnosing and evaluating the treatment
response of COVID-19. It also has the advantage of differentiating COVID-19
pneumonia from other viral-infected pneumonias[25]. In the current study, several
imaging features could differentiate COVID-19 pneumonia from psittacosis.
Specifically, lesions in patients with psittacosis were more likely to be unilateral (P =
0.001), involve fewer lung lobes (P = 0.006) and present pleural effusions (P = 0.002).
These aforementioned imaging features are uncommon in patients with COVID-19]6,
26]. The follow-up CT changes of patients with psittacosis are also reported in the
current study. Our results showed that the consolidations on CT images were
absorbed after the treatment but with an increased involvement area, and GGOs were
present in 3 patients. However, the follow-up CT imaging features are different in
patients with COVID-19, which mostly present GGO lesions on the initial CT images
and then change into consolidations on subsequent CT scans[27].

The clinical factors, laboratory tests and imaging features of patients who had not
been diagnosed with psittacosis (patient 0) were similar to those of patients 1-4.
Moreover, patient 0 had an exposure history to poultry. Therefore, there is reason to
suspect that Patient 0 might be patient 0 in Cluster 1 and have transmitted the virus to
patients 1-4. Other evidence of potential human-to-human transmission was obtained
in Cluster 2. Patient’ developed fever first and transmitted the virus to his neighbors
(Patients’ and Patients?). Of course, there is no robust evidence to directly support the
view of human-to-human transmission. Further and deeper analyses should be
performed.

The current study has several limitations. First, the included sample size was small,
especially for patients with psittacosis. The statistical analyses between the two groups
are only for reference. However, psittacosis is indeed a rarely diagnosed disease. Only
72 human cases were diagnosed and reported to the Centers for Disease Control and
Prevention (CDC) in the United States during 2005-2012[28]. Clustering outbreaks of
psittacosis are rare in clinical practice. Second, we only included two successive CT
scans for patients with psittacosis. The CT changes over the entire course of treatment
were not investigated.
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CONCLUSION

Psittacosis has the potential for human-to-human transmission. Patients with
psittacosis present increased WBC count and neutrophil count and have specific CT
imaging findings, including unilateral distribution, less involvement of lung lobes and
pleural effusions, which might help us to differentiate it from COVID-19 in clinical
practice.

ARTICLE HIGHLIGHTS

Research background

Psittacosis, a zoonotic infectious disease caused by the bacterium Chlamydia (C.)
psittaci, is rarely diagnosed in clinical and can mimic the coronavirus disease 2019
(COVID-19). However, the differences in laboratory tests and imaging features
between psittacosis and COVID-19 remain unknown.

Research motivation
We want to share the experiences of two clusters of cases with C. psittaci infection and
hope the experience may contribute a little to fight the outbreak of COVID-19.

Research objectives

Here we report two clusters of cases with C. psittaci infection which mimicking
COVID-19 with the aim to better understand the two diseases and then make an early
diagnosis and treatment.

Research methods

We reported a cluster of 4 cases (medical staffs) confirmed with psittacosis. The clinical
characteristics, laboratory tests and CT imaging findings were comprehensively
investigated and compared with patients confirmed as COVID-19.

Research results

The two diseases have different characteristics regarding lab tests and imaging
features. In patients with COVID-19, the white blood cell count (WBC), neutrophil
count and calcium were more likely to be decreased and have vascular enlargement. In
patients with psittacosis. Lymphocyte count and platelet count were higher and
lesions presented on CT images were more likely to be unilateral, involve fewer lung
lobes and have pleural effusions.

Research conclusions

Psittacosis has the potential ability of human-to-human transmission. Patients with
psittacosis present increased WBC count, neutrophil count and have specify CT
imaging findings, including unilateral distribution, less involvement lung lobes and
pleural effusions, which might help us to differentiate it from COVID-19 in clinical
practice.

Research perspectives

Firstly, including more samples to further investigate the two diseases and support the
conclusion. Secondly, including more kinds of pneumonia caused by other viruses to
better diagnose the COVID-19.
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