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Reviewer A

This paper reported a case of severe psittaci with copious watery sputum that was
successfully treated with rapid diagnosis by mNGS and the use of effective antibiotics.
The course and diagnosis of the atypical case of massive watery sputum are generally
well written. However, I think the content of the discussion needs to be improved. The
same content as the introduction is repeated, and there is a paragraph that only describe
CT findings.

Response:
We thank dear professor for the support and agree with the review’s insightful comment.
We have revised the content of the discussion and introduction as the suggestions.

1.In introduction, it is repeatedly written in two paragraphs that psittaci is a systemic
disease, caused by the zoonic bacterium. Furthermore, the first paragraph of discussion
is almost the same as the first two paragraphs of introduction, so I think this paragraph
could be omitted.

Response:

Thanks for the helpful comment. We integrate the contents of the first and second
paragraphs in introduction into one paragraph, and the first paragraph of discussion,
which is almost the same as the first two paragraphs of introduction, is omitted.

The revised paragraph in introduction is as following: “Psittacosis, also known as
avian chlamydiosis, ornithosis, and parrot fever, is caused by the zoonotic bacterium
Chlamydia psittaci (C. psittaci), which can be transmitted to humans primarily from
birds (1). Psittacosis is a systemic disease, and the spectrum of the disease is highly
variable, ranging from subclinical infection to less commonly reported severe
pneumonia requiring mechanical ventilation or multi-organ failure. C. psittaci
pneumonia comprises approximately 1% of all community acquired pneumonia
(CAP) cases (2). However, based on metagenomic next-generation sequencing (mNGS),
it accounts for 8% of severe CAP (SCAP) cases, who are immunocompetent and
admitted to the intensive care unit (ICU) (3), and can be life-threatening in severe cases
due to failure to diagnose or identify the pathogen in time and delayed treatment with
targeted antibiotics. Therefore, it is necessary to highlight the optimal management of
severe C. psittaci pneumonia to improve patient outcomes.” (See Line 9-20/Page 3).

2. In case presentation, it was written that “when he was admitted to ICU (Day 1, D1),
his vital signs were normal”. His body temperature was 40 °C on admission, but did
you use antipyretics afterwards?

Response:
Yes. His temperature was 40°C when he was in emergency department, and use



antipyretics afterwards, then the temperature was 36.5°C when he was admitted to ICU.
We mentioned it in the case presentation that “treated with febrifuge,
imipenem/cilastatin sodium”. (See Line 21/Page 4).

3. In page 5, line 25, I think it would be better to write “patency of lung” as “patency
of air way”.

Response:
Thanks for the good advice. We revised “patency of lung” to be “patency of air way”.
(See Line 27/Page 5).

4. From page 5, line 31 to page 6, line 4, “We could not perform chest CT scan ... with
bilateral pleural effusion (Figure 2B).”, I feel that one sentence is too long and difficult
to understand.

Response:

Thanks for the comment, we revised the long sentence to be as following:

“While the CT scan on D1 revealed a large air-space consolidation of left lower
lung(Figure 2A), the chest CT on D9 showed the new onset ground-glass opacities and
inflammatory exudates of the right lung and left upper lobe (Figure 2B).” (See Line
33/Page S5~Line 2/Page 6).

5. Do you think that psittaci of this case was resistant to azithromycin, as his condition
worsened during the first 3 days of azithromycin administration?

Response:

No, we don’t think so. Firstly, the short time administration of azithromycin(3 days)
may be insufficient for his worsening condition. Moreover, the target antibiotic
treatment (azithromycin and doxycycline) was subsequently initiated on D7 for about
1 month and his pneumonia was recovered. As there is not any antibiotic sensitivity
results for C. psittaci due to the negative result of BALF/sputum culture, we cannot
proposed that psittaci of this case was resistant to azithromycin. Above all, we don’t
think that psittaci of this case was resistant to azithromycin.

6. Regarding the CT findings of D15, it appears that there is still some residual
shadowing. Would it be appropriate to describe it as "resolved" at this point?

Response:

Thanks for the rigorous recommendation. We are sorry for the mistake, as the CT
findings of D15 is still some residual shadowing. We changed the word “resolution” to
be “absorption” in case presentation and figure legend. (See Line 8/Page 6 and Line
9/Page 15).

7. In page 6, line 17, could the description of improvement in blood findings be included



in t the flow of treatment progress up to the previous paragraph?

Response:

Yes, the description of improvement in blood findings was included in the flow of
treatment progress up to the previous paragraph, and we have included the description
of improvement in blood findings in the previous paragraph. (See Line 16-20/Page 6).

8. At the end of the case presentation, it is suddenly mentioned that the treatment for
ARDS was successful. However, it is not clear whether the shadows observed in this
case were solely due to psittaci pneumonia or if ARDS was also present. If so, I would
like to see the details of when and on what basis this diagnosis of ARDS was made
during the course.

Response:

Thank you for the insightful comment. It is difficult to verify that the shadows observed
in this case were solely due to psittaci pneumonia or if ARDS was also present. The
pathological hallmark of the ARDS acute phase is diffuse alveolar damage, which
should be confirmed by lung biopsy and it is unusual to perform in clinical practice.
However, we hold the opinion that ARDS should be diagnosed on D3 according to the
2012 Berlin definition, as the progressively severe hypoxemia with PaO2/Fi02 52
mmHg (PEEP>5 cm H>O) with the repeat chest X-ray showed progressive multiple
patchy shadows on bilateral lungs that excluding cardiac failure or fluid overload.
Moreover, pneumonia can cause direct pulmonary injury and is the most common risk
factor for ARDS (59.4%)(4), and there are studies report about the severe C. psittaci-
induced ARDS(5-8).

We added the details about the diagnosis of ARDS in case presentation: “He was
suffering progressively severe hypoxemia (PEEP>5 cm H,O) with bilateral opacities in
chest x-ray that excluding cardiac failure or fluid overload, acute respiratory distress
syndrome (ARDS) was diagnosed according to Berlin definition(9).” (See Line 22-25
/Page 5).

9. Regarding the description of the image starting from the 19™ line on page 8, if there
is nothing specific about the imaging findings in this case, it might be unnecessary since
it only states the imaging observations.

Response:
We agree with the comment. We delete the description of the image. (See Line 23-32
/Page 8).

10. Kurahara's paper on page 9 reported a case of tuberculosis, which typically presents
with productive cough. However, it is unclear what the purpose is of comparing the
sputum progression in this case of psittaci with that of tuberculosis.



Response:

It is just an example for infectious diseases that cause excessive watery sputum, and
there is no comparison between psittaci and tuberculosis. We deleted the content about
Kurahara's report of tuberculosis. (See Line 8-12 /Page 9).

11. In psittaci, are there any clinical symptoms that have been identified to differ based
on the genotype at this point?

Response:

Yes. According to the reports(10,11), when infected with genotype A strains, which are
thought to be highly virulent to both birds and men, the symptoms included non-
productive cough, fever, myalgia, generalized skin rash, acral edema, headache,
weakness muscle ache, and chills. While when infected with genotype E/B(12), may
caused shortness of breath and often no severe clinical symptoms in humans.

12. It appears that there is no evident improvement in the oxygenation index in Figure
3 before the administration of effective antibiotics on D3-7. Do you believe that steroids
had a therapeutic effect?

Response:

Before the administration of effective antibiotics on D3-7, the oxygenation index
was elevated from 52 mmHg to 145 mmHg, which maybe due to the effective
intratracheal suction of yellow watery sputum, intravenous methylprednisolone, and
mechanical ventilation with high PEEP. With the dyspnea was relieved, and the sputum
became viscous, along with a reduction in the volume of sputum on D5, we supposed
that glucocorticoids may have powerful anti-inflammatory activities that mitigate the
consequences of pneumonia. However, it is difficult to confirm the corticosteroids’
therapy effect, as this study is a case report and not an RCT. But there are many studies
on the roles of the corticosteroids on the SCAP. Besides several case reports (5-7)
highlight the important roles of corticosteroids in severe C. psittaci-induced ARDS or
organizing pneumonia, the recent RCT study(13) publicated in The New England
Journal Of Medicine indicates that among patients with severe community-acquired
pneumonia being treated in the ICU, those who received hydrocortisone had a lower
risk of death by day 28 than those who received placebo. Above all, we believe that
glucocorticoids had a therapeutic effect.

We revised the content about steroids: “Treatment options to reduce the volume of
water in the sputum include corticosteroids, macrolide antibiotics, and other
medications (14,15). Given C. psittaci causing a more severe inflammatory reaction
than other chlamydia species(16), corticosteroids may help reduce lung inflammation
caused by C. psittaci. Previous studies(5-7) have shown the benefits of corticosteroids
in severe C. psittaci-induced ARDS or organizing pneumonia. A recent randomized
controlled trial (13) also indicates that hydrocortisone improves mortality in SCAP
cases in ICU. In this report, we combined methylprednisolone with antibiotics to treat
the hyper-inflammatory response caused by C. psittaci infection and improve the
patient’s outcome.” (See Line 13-30 /Page 10).



Reviewer B

This case report about Chlamydia psittaci causing severe pneumonia with an initial
complaint of massive watery sputum is very interesting and relevant and should be
recommended for publication. The paper is an important addition to the literature.
However, my one comment would be that the Discussion is a drop long and needs to
be focused and re-edited.

Response:

Thanks for the approvement for publication and the helpful advice. Based on your
suggestions, we removed repetitive or irrelevant content in Discussion. We have also
re-edited and polished the text to make it more focused and clear. As a result, the
Discussion section has been reduced about from 1480 words to 860 words.

After our modifications, the discussion section now consists of five paragraphs:
Paragraph 1: The differentiation of typical and atypical pneumonia, and as an atypical
severe pneumonia caused by C. psittaci may involve in multiple lung lobes and organs.
Paragraph 2: We emphasize the advantages and limitation of BALF mNGS for
identification of atypical pathogens. Paragraph 3: We discussed the pathogens causing
the patient's lung infection and the possibility of intra-pulmonary transmission in this
case. Paragraph 4: We discussed that excessive watery sputum in various diseases,
including infection disease, and raised that the initial watery sputum may be a
characteristic of C. psiftaci pneumonia in our case. Paragraph 5: We discussed the
possible mechanism of watery sputum in C. psittaci pneumonia and its treatment
options, particularly the corticosteroids. We also made minor correction in Conclusion:
We highlight the importance of early detection by mNGS, as well as timely and
comprehensive treatment in severe C. psittaci pneumonia.

The revised Discussion and Conclusion is as following:

“#Discussion

Cunha (17) stated that differentiating atypical from typical CAP pathogens lies in the
presence or absence of extra-pulmonary findings. Typical CAPs caused by
Streptococcus pneumoniae, Haemophilus influenzae, or Moraxella catarrhalis are
characterized by clinical and laboratory findings limited to the lungs. In our cases, the
patient presented with severe pneumonia and concurrent extra-pulmonary injuries.
Hence, we initiated short-term treatment (3 days) with azithromycin to cover atypical
pathogens, and subsequently added doxycycline (plus azithromycin) upon diagnosis of
psittacosis on D7. Fulminant psittacosis can lead to multi-organ dysfunction, as
observed in our patient who experienced acute hepatic and kidney injury. Fortunately,
targeted antibiotics treatment resulted in their recovery within 1 week. Additionally, Li
et al.(18) demonstrated that patients with severe C. psittaci pneumonia exhibited
abnormal CK and brain natriuretic peptide (BNP) levels, and were more likely to
develop dyspnea and progress to respiratory failure with involvement of multiple lung
lobes. This finding aligns with our case.

Psittacosis can be diagnosed by real-time polymerase chain reaction (RT-PCR) or
serology based on clinical suspicions. Recent studies (19-23) have reported the



successful use of mNGS for diagnosing psittacosis. The mNGS of BALF (3)has the
potential to improve pathogen identification in cases of severe pneumonia. The
advantages of mNGS in detecting lung disease pathogens include its unbiased
comprehensive profiling of microbial genomes, high throughput sequence, rapid results,
and high sensitivity, even in patients previously treated with antibiotics. Additionally,
BALF meets the requirements for accurate diagnosis of lung infections(24) and is
feasible and accurate for patients undergoing mechanical ventilation. However, there
are limitations to using mNGS, including (1) limited access to NGS platform due to
technical requirement and high cost; (2) the challenge of obtaining qualified samples;
(3) the potential detection of both pathogens and the airway microbiome;(4) the need
for a specific method for fungi DNA extraction when fungal infection is suspected
based on clinical evidence. In our patient, mNGS successfully identified an atypical
pathogen that was not detected in sputum/BALF cultures.

It is stated that co-infections are extremely rare, and it is unnecessary to use
diagnostic resources to search for co-pathogens in patients with CAP (17). However, in
our patient, it was important to distinguish between C. psittaci pneumonia and
nosocomial infection due to the rapid progression of inflammation in other lobes after
the left lower lobe. Despite the absence of other pathogens (including bacteria and fungi)
in BALF or sputum cultures, the rapid new onset of exudation in the right lobe and left
upper lobe (2 days after ICU admission), as well as the improvement of left lower lobe
consolidation after targeted antimicrobial therapy against C. psittaci, clinically
supported the diagnosis of C. psittaci infection. We believe that the worsening condition
of the patient was a result of the infection spreading from left lower lobe to the right
lung and left upper lobe.

While hyper-concentrated, dehydrated environments are typically associated with
muco-obstructive diseases(25-27), some cases have reported excessive watery sputum
in conditions such as bronchoalveolar carcinoma (BAC) or adenocarcinoma (14,28-30),
infectious diseases (including TB, Aspergillosis) (31-33), poisoning (34,35), and
bronchobiliary fistula (36). In the case of C. psittaci pneumonia, non-productive cough
has often been reported (8,10,37,38). However, the patient in this report had been
expectorating for 1 month, with initially watery sputum that subsequently became
yellow and thick, this patten was similar to the characteristics of sputum in the ICU
where a large volume of golden-yellow watery secretion exudated from the right and
left upper lobar/segmental bronchi before becoming viscous. Hence, the initial watery
sputum may be a characteristic of C. psittaci pneumonia that has not been previously
reported.

The cause of watery sputum in C. psittaci pneumonia is not clear. Studies (39,40)
have shown that the hydration of airway mucus is controlled by the active ion transport
and water permeability of airway epithelia. We found that the ionic composition of
watery sputum was similar to plasma, suggesting a leakage from plasma. Genotyping
of C. psittaci is important for understanding its impact in humans (1). There are 10
genotypes (designated A to G, WC, E/B, and M56) of C. psittaci (12,16,41-44), with
some found in humans (10-12,43). Our hypothesis is that severe epithelial
inflammatory damage caused by C. psittaci may lead to watery sputum. Different
genotypes of C. psittaci may cause different clinical symptoms. The production of a
massive volume of watery sputum is uncommon in C. psiffaci pneumonia, but can be
serious to cause airway obstruction and severe respiratory distress. When the watery
sputum become thick, it can cause lung consolidation, which may explain the
consolidation of left lower lobe on the first chest CT on D1 in our patient. Treatment
options to reduce the volume of water in the sputum include corticosteroids, macrolide



antibiotics, and other medications (14,15). Given C. psittaci causing a more severe
inflammatory reaction than other chlamydia species(16), corticosteroids may help
reduce lung inflammation caused by C. psittaci. Previous studies(5-7) have shown the
benefits of corticosteroids in severe C. psittaci-induced ARDS or organizing
pneumonia. A recent randomized controlled trial (13) also indicates that hydrocortisone
improves mortality in SCAP cases in ICU. In this report, we combined
methylprednisolone with antibiotics to treat the hyper-inflammatory response caused
by C. psittaci infection and improve the patient’s outcome.

#Conclusions

In summary, in severe C. psittaci pneumonia, which often affects multiple lung lobes
and organs, the prompt identification of the atypical pathogen through BALF mNGS
may facilitate early use of effective antibiotics. The presentation of our patient
underscores that the significance of timely and comprehensive treatment for severe
cases of C. psittaci pneumonia and ARDS in ICU, as it can improve survival rates.”
(See Line 28/Page 6~Line 11/Page 11)

We hope that the major corrections resolve your concerns about the Discussion section.
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Reviewer C

1. This keyword “atypical pneumonia” is not appeared in abstract or main text.
Please check.
Note: The number of Keywords should be 3-5.

ou

31 Keywords: Case report; psittacosis; atypical pneumonia; watery sputum;

32  corticosteroid /

33
Response: Thank you for the reasonable comment. We have revised the keywords
“atypical pneumonia” to be “pneumonia”. (See Line 31/Page 2).

2. Highlight Box
It seems that this sentence is incomplete. You should report the key findings of the
study. Please check.

4 . Highlight box

Key findings-

o [Chlamydia psittaci pneumonia with initial complaint of massive watery sputum

What is known and what is new?

Response:

We have re-edited the key findings to be “It needs intensive treatment in severe C.
psittaci pneumonia with initial complaint of massive watery sputum.” (See Line 4/Page
3).

3. Reference/citation
a. The citation of ref. 13 and 14 should be cited consecutively between ref. 12 and ref.
15 in the main text. Please check and revise.
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19 infectioand is feasible and accurate for patients undergoing mechanical
20  ventilation. However, there are limitations to using mNGS, including (1) limited
21 access to NGS platform due to technical requirement and high cost; (2) the challenge
22 of obtaining qualified samples; (3) the potential detection of both pathogens and the
23 airway microbiome;(4) the need for a specific method for fungi DNA extraction when
24  fungal infection is suspected based on clinical evidence. In our patient, mNGS
25  successfully identified an atypical pathogen that was not detected in sputum/BALF
26 cultures.

27 It is stated that co-infections are extremely rare, and it is unnecessary to use
28  diagnostic resources to search for co-pathogens in patients with CAP (5). However, in
29 our patient, it was important to distinguish between C. psitfaci pneumonia and
30 nosocomial infection due to the rapid progression of inflammation in other lobes after
31  the left lower lobe. Despite the absence of other pathogens (including bacteria and
32 fungi) in BALF or sputum cultures, the rapid new onset of exudation in the right lobe

33 and left upper lobe (2 days after ICU admission), as well as the improvement of left

1 "lower lobe consolidation after targeted antimicrobial therapy against C. g,uuggg,
clinically supported the diagnosis of C. psittaci infection. We believe that the
worsening condition of the patient was a result of the infection spreading from left
lower lobe to the right lung and left upper lobe.<

While hyper-concentrated, dehydrated environments are typically associated with
muco-obstructive disease some cases have reported excessive watery sputum
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in conditions such as hronchoalvenlar carcinama (RAC) ar adenocarcinama (18-21)

Response:

The citations(8,10,11,13,14)”is in deleted, and the document is in revision state,
Endnote cannot update the citation number, so we will accept the revision of the content
“Many cases (8,10,11,13,14)”to update the citation number. The citation and reference
have been updated.

supported the-diagnosis-of*C. psittaci-infection.- :
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Please check ref. 28.
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Response:

We re-edited ref. 28 as following:

27. Ojeda Rodriguez JA, Modi P, Brady MF. Psittacosis Pneumonia. StatPearls.
Treasure Island (FL): StatPearls Publishing Copyright © 2022, StatPearls Publishing
LLC., 2022. (See Line 24-25/Page 13).

c. The author’s name does not match the citation. Please check and revise.

“Li et al.(6) demonstrated that patients with severe C. psittaci pneumonia exhibited
abnormal CK and brain natriuretic peptide (BNP) levels,”

6. Su S, Su X, Zhou L, et al. Severe Chlamydia psittaci pneumonia: clinical
characteristics and risk factors. Ann Palliat Med 2021; 10 (7):8051-60.

Response:
We used the correspondence author “Li”. We have cited first author name and revised



it to be “Su et al.” (See Line 14/Page 7)

4. Figure3
The “meropenem” was not indicate in figure 3, and “B-lactams” was range from D1-
D7”. Please confirm if it is correct.

- 351 A N » 41 1 R
o . Ex LA . — oS e Moy eme
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 o 40 >t \
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20  Figure 3 Temperature chart and treatment summary during hospital. Azithromycin % 395 N
I}
1 0.5g gd (D1-D3, D7-D25), doxycycline 0.1 g bid (D7-D25), vancomycin 1g q12h g‘ 38
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Response:

The figure is correct. B-lactams includes piperacillin-tazobactam and meropenem. To
clearly stated it in the legend, we revised it to be “B-lactams (D1-D7) (piperacillin-
tazobactam 4.5 g q8h (D1-D2) and meropenem 1.0 g q8h (D3-D7))”. (See Line 2-
3/Page 16).

5. Figure S
Please check if D18 after D16 should be D17, and D18 after D15 should be D16.
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Response:
As the data of blood biochemistry and blood routine are not available on D17 or D16,
so the Day can not be continued day by day. And there is no need to modified the figures.
We thanks for helpful suggestions, and have made corrections in this revised
manuscript. We hope that the changes we have made resolve all your concerns about
the article.



